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Altnou/?h the problem ->± the nature of the distinction 

existing between the world of the aniinace *na that of t.̂e in­

animate is no new one, there is no period in history when the 

question has been debated with more vigor than at the nr 3ent. 

It is only during the last fifty years that 3 3eries of seeming­

ly critic 1 experiments has been Revised to solve the problem 

biologically; it is only during that Sd-e oeriod tĥ t the 

answers thuo achieved hare formed the basis j:id central theme 

of many biological-1 and philosophical systems. he question of 

the assessment of these systems in terms of Thomistic philosophy, 

therefore, seems particularly npnortune today. 

I should like narticuL'-. rly t-> acknowledge ny gratitude 

to Rev. Jacques Croteau, O.K. I., for his indispensable help as 

the director of this dissertation. His suggestions h*Av< be*-n 

always fruitful, his criticisms invariably penetrating and 

enlighten in/. po my wife and to many kind friends I owe also 

a great debt for their sympathy, encour cement, and aid in the 

research, typing, ano correction connected with this work. I 

am happy to acknowleore my indebtedness to their assistance. 
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SECTION I 

3IC ET NON 



SECTION I 

CHAPTER I 

THE HISTORY OF THri Pv:3LL/ 

How long ago man began t o wonder about the remarkable 

d i f fe rence beti een l i v i n g and n o n - l i v i n g , who i t was ti a t 

f i r s t t r i e d t o f ind an explana t ion fo r the d i f f e rence and 

ca l l ed t h i s cause a sou l—thesr are p rob lors t h a t c-.n nev< r 

be solved, probler s whose answers have been l o s t in the long , 

diu c o r r i d o r s of human memories. 

Ce r t a in i t i s , however, t h a t when the Philosophy of 

nature drev.- i t s f i r s t s p e c u l a t i v e b r e a t h in anc ient Greece, the 

problem of the soul v^s among tc e f i r s t to ca tch i t s in fan t 

fancy. For Tha l e s , wise nan of t ; , e e - r l y Greeks and founder 

of t h e o r e t i c a l ph i losophy , i s r epo r t ed to have dec la red " t h a t 

the magnet has a soul in ib because i t moves the i r o n . " 

Ch i ld i sh as su.ch a statement may seem, i t would be 

something l e s s than c l e a r s i g h t e d of us to overlook t1 e fac t 

t ha t Thales* s ta tement shows an i n c i s i v e unders tanding of t h e 

r e l a t i o n s h i p between motion and sou l . I t was t h i p oue proolem 

of t h e p e c u l i a r i t i e s of motion a s exhib i ted by l i v i n p th ings 

together with an at tempt a t expla in ing t h e rernarkatle fnct of 

1-. A r i s t o t l e , "De Anima" in The Basic „orks of A r i s t o t l e , 
•d. by Richard !rcKeon, t r a n s , by J .AT'^ .duF, (Nev York: n.in.Jo.T. 
House, 1941) I , ch. 2 , 405a21-22. 
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eonscious knowledge that led to the answers Greek thinkers gave 
2 

to the r i dd l e of l i f e . Indeed the problems concerning the 

nature of l i f e today are the same two. 

Being reasonable men, these early nature philosophers 

agreed in demanding tha t some explanation for the unique pheno­

mena of l i f e be given, and t M s explanation they further agreed 

in ca l l ing by the name ' s o u l . ' I t must not be thought, however, 

that they were a l l what we would ca l l animists or v i t a l i s t s 

today, for they display a great var ie ty of solut ions to the 

problem of the nature of the soul. 

Some were outr ight ma te r i a l i s t s and declared the soul 
L 

to be one of the elements—fire for Democritus, s Lr for Dio­
genes, and in Hippo the soul i s water. "Each of the elements," 

Ar i s to t le remarks i ron i ca l ly , "has thus found i t s part isans 
7 

except ear th ." And even ear th finds a part to play as co-prin­
ciple of the soul in Empedocles, where the harmony of the four 

g 
elements i s considered to be the cause of l i f e . 

2. I b i d . . I , ch. 2, 403b25-27 

3. e.g. in the arguments of Driesch. cf following chapter. 

4. Because f i r e atorrs are round, extremely fine, and 
hence most mobile, cf. A r i s t o t l e , o p . c i t . , I , ch. 2, 405a8-13» 

5. Because Diogenes th inks a i r i s "f inest in grain." 
Ib id . . I , ch. 2, 405a21-24. 

6. Since the seed of animals i s f lu id , Ib id . , I , ch. 2, 
405ul-2, 

7. I b i d . . I , ch. 2, 405bS 

6". S t . Thomas Aquinas, (juaestio una de Anima, (Turin, 
Mtritttl, 1949), a r t . 1, c. 
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The outstanding exception to t h i s general materialism 

among the pre-Socrat ic th inkers i s found in Anaxagoras. His 

opinion recognizes a connection or perhaps even an iden t i ty of 

soul and wind—his ana lys is i s somewhat vafrue at t h i s point— 

and mind for him had nothing in common with anything e l se .^ 

In sp i te of such great d i v e r s i t i e s of opinions, however, 

as Ar i s to t l e points out there are a few pointB of view com on 

to almost a l l of the pre-Socraulc philosophers. These are the 

following: f i r s t , t ha t the soul i s a self-moving mover—the 

concept of an unmoved mover seeme# to the:; l e s s comprehensible 

than tha t of self-motion. Secondly, aL'Otft a l l those who con­

sidered the soul as the or igin of sensation, impelled as i t 

were by the r ea l i s a t ion tha t the l ikeness of the thing known 

must be in the ktiower, and in te rpre t ing t h i s as a pre-exist ing 

l ikeness , concluded tha t the soul i.ust so ehow or another be 

made up of the elements of a l l other r e a l i t y . The sole exception 

to t h i s genera? ru le was, as we have seen, Anaxagoras. Finally 

they a l l recognized a ce r t a in incorporeal i ty and imperceptibi l i ty 

about the soul i t s e l f , and though few of them recognized tha t 

the soul was not matter, a l l agreed on making i t a comparatively 
10 

subtle kind of matter , 

With these views of the pre-Socrat ics , the conception 

of soul In the Platonic dialogues has much in co..i :on. ?or Plato, 

l ike many of h i s predecessors, s tar ted h i s analysis of soul 

9. A r i s t o t l e , o g . c i t . , I , ch. 2, 405b20-22 

10. I b i d . . I , ch. 2, 405bl2 
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from the fact of knowledge, and like the others he considered 

that there must be a natural similarity between the knower and 

the known. Hence, in the timaeus. Plato derived the nature of 

the soul from a composition of the elements of the Same (the 

indivisible and unchangeable), the Other (the divisible and 

mutable) and the Essence (a compound of the primary two) 

after he had first derived the nature of the universe from the 
12 

same elements. Moreover, he explicitly attributed the fact 

Of knowledge to the identity of principle in both soul and 
13 

universe. 

Now as distinguished from the rest of the universe, the 

corporeal world was represented for 1lato by the element "the 

Other" alone. Hence i t i s mutable whereas those ttin^s made 
14 from "the Same" are indestructible, and among these i s the soul. 

Hence the soul not only i s different in kind from the corporeal 

universe, but i t i s immortal as well. <.s a matter of fact , the 

soul differs so radically from the body that Plato considered 

i t perfectly possible for the same soul to inhabit many different 

bet 
16 

15 bodies. The relationship between them is merely that between 

an agent and his tools or between H weaver and his coat. 

11. Plato, "Timaeus," in The Dialogues of Plato, trans. 
by Jewett, (N.Y.: Random House, 1$J7) 41b. 

12. Ibid.,, 35a 

13. Ibid.. 37a 

14. Ibid.. 41b, cf also Phaedo, 70a-90a. 

15. Timaeus, 2<2a-b, Phaedo. 70a 

16. Phaedo, e?b 
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Hence Plato, while afiirming the need for a soul and 

the difference between that soul and matter, was so impressed 

by that distinction that he created an almost impassable gulf 

between soul and body. For him, in St. Thomas' words, 4the 

human soul not only subsisted in itself, but also had the com­

plete nature of a species."1? 

To some of these doctrines of Plato, Aristotle gives 

his full support. For the Stagyrite too there is an essential 

difference between the living and the non-living; for him 

as for his master the cause behind this difference is the soul. 

Moreover at least one kind of soul, the human, is independent 

Of matter in some of its actions—those of the intellectual 

faculty*^—and hence may be presumed to have in some sense that 
20 

independence in being attributed to it by Plato. 

Of Plato* s division of the living thing into two com* 

plete substances, however, Aristotle will have no part. Mo 

foul, regardless of whether or not it is capable of action inde­

pendent of the body, is merely related to its body as a rider 

to its horse or a pilot to his vessel; neither is it simply an 
21 

extrinsic cause, efficient or final, of the body. On the 
it . 

17. St. Thomas Aquinas, op.cit.. art. 1, c. 

IS. cf. for example his explanation of the difference 
between the actions of the elements and those of tre plants. 
Mxowubi*, op.cit.. II, ch. 4, 4l6a3-l t

 a n a H, ch. 2, 413*23-25. 

19. Ibid., Ill, ch. 4, 429al9-26 

20. Ibid.. Ill, ch. 5, .30a24 

21. Ibid., II, ch. 4, 415bS-ll. The soul is the effi­
cient and final cause of the body, but it is the formal cause 
»• well. 
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contrary the soul is the act of tre body itself, indeed it is tne 

first act, the form, or the 'entelechy» of the body.22 Hence 

soul and body together form one single substance; it makes as 

little sense to ask whether soul and body are one as to ask 

ask whether a wax seal and its shape are one. ^ 

For Aristotle then the soul is the (in a way) unmoved 

source of the unique type of motion exhibited by living thin s; 

it is the source, as well, of sensation and of intellectual 

knowledge. Because these activities differ from those or matter, 

every soul has a certain immateriality that differs froi one 

genus of soul to another and that rises to a state of independence 

from matter in the case of the mind. Nevertheless, even this 

independent principle is related to matter in an essential union, 

fer the soul is the form of the body. To these concepts and, 

particularly, to the reasons for their enunciation we shall 

return when we analyze the notion of life in bt, Thomas Aquinas. 

After the time of Aristotle, as is well known, the 

predominant interest of Greek and Roman philosophy was ethical. 

It was only as a by-product or substantiation of sorne system of 

moral philosophy that any speculations on natural philosophy 

were produced at all. One of these systems, however, has had a 

profound influence on modern philosophical and scientific thought, 

and for that reason it must be mentioned here. 

This development was a revival of the atomism of Denio-

critus by the school of Epicurus, and by the best known of the 

22. Ibid.. II, ch. 1, 412b6 

23. Ibid.. II, ch. 1, U2b6 
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looan Epioureans, Titus Lucretius Carus, couionly known as 

Lucretius* According to t h i s doc t r ine , there ex i s t s nothing but 

atoms and the void. Between one atom and anotrer there i s no 

specific difference but only in t h e i r individual i ty and at ost 

in the i r s ize and shape, i t i s the di f fer ing arrange, er t s of 

these atoms that cons t i tu te the body and create the obvious 

differences between one body and another. 

The soul, then, l i k e any other r e a l i t y , i s only a body 

and i s easily cor rupt ib le . I t s peculiar a c t i v i t i e s , however, 

suggest that i t must be made of extremely f i^e , highly motile 

atoms, ident i f ied by Democritus as f i r e ato s and l a t e r by 

Lucretius as the atoms of warmth, a i r , and aura (an extremely 

rar if ied a i r . ) 

From the time of the overthrow of the Roman empire, of 

course, u n t i l the Scholast ic revival there was l i t t l e active 

speculation ab^ut the nature of l i f e . I t i s t rue that among the 

Arabian philosophers there continued to b" discussions of various 

problems connected with the Aris tote l ian analysis of the human 

foul—for example concerning the individual or universal nature 

of the agent i n t e l l e c t " — and t h i s discussion was continued by 
26 

Moses Naimonides. These quest ions, however, have only a r e ­
mote connection with philosophical considerations of the nature 
tf l i f e i t se l f ; nevertheless the connection i s present, and a 
T i i I , , 1 

24. cf. Eric Nordenskiold, The History of Biology. 
trans, by Eyre, (N.Y.: Tudor, 1928), pp. 46-49 

25* St . Thomas, De Anjma. a r t . 5, c. 

26. I b i d . . a r t , 3 , 6th objection. 
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groat deal of medieval thought 'bout the necessi ty and the na­

ture of the soul was prompted by discussion of these problems. 

The philosophers of the Scholast ic period were almost 

eniversally animist ic in t h e i r conception of l i f e . The source 

Of t h i s agreement, of course, i s l^ryely found in the Christian 

^aith of these philosophers, and in the overwhelming influence 

exerted by the Platonic and l o t t r by the Aristotel ian philoso­

phical t r ad i t i ons and wri t ings . As the opinions of St . Thomas 

%re typical of the period, and as h i s i n s i rh t into the reasons 

for such an opinion i s fa r deeper than that of most of the Scho­

las t i c s , i t wi l l be preferable to allow a more comprehensive 

resume of medieval opinions on the subject to wait for expla­

nation un t i l the detai led study of the Angelic Doctor's teaching 

La the second part of t h i s book. 

The decadence into which Scholastic philosophy f e l l 

•aortiy af ter the time of St . Thomas, and t r e relntrod ction 

into the culture of western Europe of the writ ings of r.ore and 

aore authors of ihe Greco-Roman world began to turn the eyes of 

lenalssance philosophers in new direct ions in search of answers 

for the ultimate problems of nature . The f i r s t radical sign of 

Ibis exploration of new theo re t i c a l lands in philosophy i s found 

In Giordano Bruno. The half-mystical and wholly mate r ia l i s t i c 

.pantheism of Bruno i s based l a rge ly upon the atomism of Lucre-

Was. Although he did not t r e a t of the nature of l i fe ,SDeci f i -

e t l ly , i t i s obvious that Bruno in his pantheisn has l a id a 

Metaphysical foundation for a denial of specific differences 

between l iv ing and non-l iving; whereas his ato'.isz. established 
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a bas i s in the philosophy of nature for explaining the operations 

of l i v ing t h i n g s . 2 7 

Contemporaneous with the swing away fro a the philoso­

phical p r inc ip l e s of Scholasticism, and indeed closely connected 

with t h i s reac t ion , i s the r i s e of the modern empiriological 

sciences. The idea of Lord Bacon, who i s ordinar i ly credited 

with beinr the e a r l i e s t t heo r i s t of the empirical sciences, i s 

to es tabl ish the connection of subject and predicate in philoso­

phical proposi t ions by means of an exhaustive enumeration of in -
2ft stances. His aim was to found a new philosophy of nature . 

And in believing tha t t h i s new and more accurate method would 

lead to new philosophical knowledge of the world, Bacon was 
2Q 30 

joined by Galileo 7 and Newton. 

Moreover, i t i s i n t e re s t ing to n >te that the nethod and 

pr inc ip les presupposed by the l a t t e r two sc i en t i s t s lead in­

evi tably to atomism* The experimental method, seeking as i t 

does p r inc ip les of corporeal bein^r that can exist and be ob­

served by themselves, impl ic i t ly a t t r i b u t e s to those pr inciples 

the common cha rac t e r i s t i c of extension. The principle of iner­

t i a too , regarding the action of any being f.$ simply the vector 

27. cf. Harold Hoffding, History of Modern Philosophy. 
t r ans , by Keyer, (N.Y.: Humanities Press , 1950) I , 134* 

28. Lord Francis Bacon, Novum Organum, ed. by Fowler, 
(London: Oxford Press , 1S89). cf. h i s Praefatip to t n l s work, 
pp. 185-189. 

29. Gali leo G a l i l e i , Dialogues concerning Two New 
Solencea. t r a n s , by Crew and de Salvia, (N . I . : Macmillsn, 191M 

30. S i r Isaac Wewton, Pr incipi* Fiat h erotica ihilosoohlae 
a t u r a l i s , t r a n s , by &otte, ed. by Cajori, (Berkeley: U. of 
a l i f o m i a Press , 1947) p . x v i i . I 
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eum of outside forces, denies the presence of any intrinsic form 

or source of motion, and thus reduces e^ery corporeal being to 
31 

a machine. 

Thus revived and sponsored by the new sciences, atomism 

was applied without delay to the biological sciences. Here the 

groundwork was installed once again by a philosopher, Descartes. 

It is an error to classify Descartes, as is usually done, 

among the opponents of vitalism, for with regard to the human 

being, at least, Descartes admitted the existence of a soul. Not 

every action regarded as a vital Uienotnena, however, must be 

attributed, accordin, to Descartes, to a soul; on the contrary 

the phenomena observable in plants and animals are explicable 

solely upon mechanistic grounds. a a matter of fact, the human 

body itself is in its own proper nature a machine, which in turn 

is under the direction of the soul. For atomism as such, no 

argument was advanced by Descartes; his theory, nevertheless, 

resembles atomism insofar as matter has no characteristic besides 
3' 

•octension, and hence is able to change in regard to place alone. 

It was immediately following the time of Descartes that 

the first great groundswell of mechanism appeared in the history 

•f biology. Indeed, like all the other experimental sceinces, 

31. A more extended discussion of this point will be 
found in Section II, ch, I of this book, cf also Vincent Smith, 
Philosophical Physics, (N.Y.: Harper ft Bros., 1950) pp. 25-31. 

32. cf. R.S. Brennan, Thomistic Psychology. (N.Y.: Jac-
nillan, 1941) PP. 76 f. Aleo J. Van der veldt, "The Evolution and 
Classification of Philosophical Life Theories,» in Franciscan 
Studies, vol. Ill (June, 1943) p. 119 
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biology had jus t recent ly made an appearance as an independent 

science, and even at the period of which we are ta lking, the study 

was being carr ied on for the riost part by physicians anxiously in 

search of fresh anatomical knowledge by means of the new methods. ^ 

The f i r s t of the great mechanists in t h i s s t r ip l ing age 

of biology was Giovanni Alfonso fiorelli. A pupil of Ga l i l eo ' s , 

Borel l i applied the p r inc ip les of h i s master to the task of 

describing the act ions of muscles on limbs. Encouraged by the 

rnmarkable success of t h i s attempt, Borell i boldly held out the 

hope in h is work that the whole range of l i f e phenomena would 

eventually be explained on mechanistic, or at le»s t cheaico-

mechanlstie grounds. * 

Similar to Borel l i in both his taeory and his work vas 

Claude Pe r r au l t , an amateur b iologis t who held to the classic 

theory of atomism as proposed by Epicurus and Lucretius, a 

theory that ne apparently inher i ted by way of Gassendl.35 

Following 3 o r e l l i and Perraul t i s a long l i n e of mecha­

n i s t s including Nicolaus Steno who i s as notorious to cer ta in 

scandalized modern s c i e n t i s t s for h i s conversion to Catholicism 

as he i s well known for h i s work in geology, oaleontology, and 

biology, ^ r i e d e r i c k hoffman, a d i sc ip le of that colorful 

33. Nordenskiold, oja .c i t . , pp. 96-107* There were 
exceptions of course, as , for example, Leonardo da Vinci, who 
undertook h i s anatomical s tud ies for a r t i s t i c purposes. 

34. I b i d . , pp. 151-3; cf. also Van der Veldt, 0 £ . c i t . , 
I I I , 120-121. 

35. Nordennkiold, o p . c i t . , pp. 153-155-

36. j b i d . . P P . 155-158 
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37 mountebank, Paracelsus, Hermann Boerhaave, a celebrated Dutch 

physiologist whose l i f e theory closely approximates ta^t of Des-
38 car tes , Stephen Hales, a devoted follower of Newton . nd a 

spare-time b io logis t who p rformed son»r highly ingenious and 

enlightening quantitr-tlve experiments with nu t r i t ion , ° and 

even, oddly enough, tha t se l f - s ty led mystic, Emanuel Swedenborg. 

The climax and almost simultaneously the end of t h i s 

f i r s t great period of mechanism in the nis tory of biolofy ca' e 

during the time of La Met t r ie . Whereas the b io log i s t s mentioned 

above almost un ivr r sa l ly admitted tne existence of s p i r i t u a l as 

well as material substances, La Mettr ie remorselessly drove the 

theories back to the materialism in which f ey were conceived. 

The soul , at most, i s a function of the body; tne brrin secretes 

thought as the l i v e r secre tes b i l e ; and the body, f i na l ly , i s 

no more than a machine. whether such radical theories warned 

b io logis ts away from the mechanistic view, or whether they were 

ra ther deterred by the comico-traglc death of La M e t t r i e , ^ i t 

i s a f ac t , never theless , t ha t his death in 1751 brings to an 

37. I b i d . . pp. 176-178; Van der Veldt, o p . c i t . , I l l , 121. 

38. Nordensklold, o p . c i t . . op. 183-186; Van der Veldt, 
op .c i t .* I l l , 121. 

39. Nordensklold, o p . c i t . . pp. 252 f. 

40. I b i d . . pp. 186-189 

41 . Van der Veldt, o p . c i t . . P» 121. 

42. He seems to have died of food poisoning incurred 
while sa t i s fy ing an excessive t a s t e for t ru f f l e pastry. This end, 
which, in view of h i s epicurean views and l i f e , i s one of the 
purest recorded cases of poetic j u s t i c e and provided endless 
preachers with a gold-mine of sernon mater ia l , cf. Nordenskiold, 
2 £ . £ l t . , p . 239 
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end the f i r s t great period of mechanisr;, and the theory vfas not 

to reappear in any force for almost a hundred years. 

Even a super f ic ia l perusal of t n i s period nakes i t ob­

vious tha t the mechanism professed by a majority of the s c i e n t i s t s 

mentioned was not of the complete, a n t i - v i t a l i s t i c sort i*ofessed 

by La Mettr ie and by the l a t e r Darwinistic school. They are 

almost universal ly s t i l l influenced by the Chris t ian t rad i t ions 

and admitted (even Boerhaave, who seems to have been more of a 

d i sc ip le of Splnosa than a Jhr i s t i an) the existence of a human 

•oul d i f fer ing subs tan t i a l ly from the body. loreover, they 

generally followed Descartes in posi t ing so.e sort of sp i r i tus 

anjmales to explain the existence of cer ta in v i t a l phenomena, 
43 

Such as sensation and locomotion; and concerning the nature 

of those anioal s p i r i t s there i s room for a good deal of mis­

understanding, low they d i f fe r , for example, from the ' v i t a l 

SpiritBV of Harvey i t i s often d i f f i cu l t to perceive. I t i s 

Illuminating in t h i s connection that the h i s to r ians of the 

mechanistic controversy frequently disagree on which side some 

pa r t i cu la r th inker belongs. ** 

Although during the period jus t discussed, the mechanists 

were the most s t rongly represented group, i t must not be thought 
45 that the v i t a l i e t i c theory was lacking in champions. AS a 

• • — I , 

43. He Descartes' theory, cf. Nordenakiold, o p . c i t . . p. 
124. Bore l l i postulated a ' v i t a l s p i r i t ' ( Ib id . , p. l 5377Pe r -
reult a "substance spl r i teuse ' 1 ( Ib id . , p . 155) and so on. 

4^. e .g . Perraul t who i s classed as a mechanist by Nor­
densklold, but as a v i t a l i s t by /an der Veldt, ooc i t . , I I I , 135. 

45. "Vitalism" i s used here simply to describe any theory 
postulat ing an e s sen t i a l difference between the l iv ing and the 
non-living. 
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matter of fact, one of the great vitalistic proponents, harvey, 

was a contemporary of Descartes, and the other outstanding vita­

listic figure of the period, Stahl, was= a close friend of the 

Friederich Hoffmann mentioned above, 

Harvey, of course, is best knovn for his mathematical 

demonstration of the circulation of the blood; but he is also 

the author of a work (Exereitationes de generatione animallum) 

concerning the development of embryos, and it is here that he 

most clearly presents his theory of vitalism. Here he expressly 

attributes to the embryo a soul distinct from that of the parents 

and developed from a "prjaordlum vcgetale" in the egg by the 

agency of a rather vague "opifex."^7 His theory is so etimes 

referred to as being "faithful to Aristotle,"^ but nis con-

•eption of the unity of the living organism seems to be of an 
> o 

accidental unity of many substantially distinct parts. 

A more adequate Aristotelian!am was proposed by Georp 

Ernest Stahl. Xhile -is mode of expression is oi\-en obscure, 

Stahl agrees with Aristotle that the phenomena of life, the or­

ganic processes, and particularly the obvious finality of living 

things demand a unique principle, a principle that together with 

^ ' " I M I ^ W I Mil • » ••! * • • ! • • — « . » • — • • — • — • • • — — I - - . . - . — - . - . I l • • ' " * • I . H l l i — • • " • • • — . ' • ! • • • • • — — — • . - • • • • • • • • ' . • • — 

46. The " s p i r i t u s v i t a l i s " mentioned in Harvey's work 
teercltatio de motu cordis et sanguinis in animallbus i s *lso 
Considered a v i t a l force, but i t s nature i s soxewhat ambiguous. 
cf. Van der Veldt, OJD. eJLt., I I I , 135* 

47. Hans Drlesch, History and Theory of Vitalism, t rans , 
by c . K. Ogden, (London: Mac™illan,"T!£U) pp. 2o-30 "~ 

46. Nordensklold, op. c i t . , p . 118 

49. Van der Veldt, 0£. c i t . , I l l , 290-297. 
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the body forms a subs tant ia l uni ty , fence, the organism i s ne i ­

ther simply a machine, nor i s i t a mac)ine inhabited and directed 

by a soul . The body i s a t once formed by the soul, controlled 

and guided by the soul , and f inds in the soul i t s end.5 0 

There were many l e s s e r v i t a l i s t s during the sare period, 

including J . B. van Kelmont, who postulated a "smith" (Archaeus) 

as cause and d i rec tor of the body's v i t a l a c t i v i t i e s , Caspar 

Friederich Wolfi, a s c i e n t i s t of ^ r e . t repute who see-.s to base 

his theory of l i f e sole ly on h i s i nab i l i t y to imagine n external 

mechanical force suff ic ient to supply plants with the water t hey 

need for l i f e , and reduces t h i s "vis e s sen t i a l ly ' to a s ta tus 

s imilar to and co-ordinate with the physico-chemical forces 

found in the organism.-^ 

During the period immediately followinp the l i f e of La 

Met t r ie , the theory of vi ta l ism gained in s trength. Just as the 

great successes of the mechanistic theory in explaining certain 

of the l i f e phenomena—e.g. of bodily motions in terr-te oi levera e 

applied by the muscles—had led to the hope that these principles 

night someday be able to explain l i f e i t s e l f , so l a t e r t,,e 

fa i lure of the methods to r e a l i s e thest hopes resul ted in a 

reversion to e a r l i e r be l ie fs in the unique nature ox phenomena 

Of l i f e and in the need for an explanation of there pheno' ena 

differing from those given in mechanics. As a matter of fact , 

•51 j i r»f pi so Nordenskiold, 
50. Driesch, ojo.ci t . , pp. 31-44* ci i so , 

. c i t . , P P . 181-1*3. mdTZn der Veldt, o £ . c i t . I l l , (Sept. 
1943), PP 296-297. 

51 . Driesch, oo. c i t* , P " . 21-26. 

52. I b i d . . pp. 44-49 
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•o evident did t h i s seem to most i i o l o c i s t s at t h i s time that few 

of them saw the l e a s t n e c e s s i t y for proof of t h i s assumption.^ 

One important di f feronce , however, separates the v i t a -

l i s t s of the fo l lowing period, at l e a s t in general, from the 

e a r l i e r thinkers already mentioned, the fac t , namely, that most 

of the l a t e r s c i e n t i s t s united in disclaiming any knowledge of 

the nature of t h i s v i t a l cause. Such an a t t i tude , of course, had 

appeared in sc ience as early as ftevton's "Hypotheses non f i n g o , " ^ 

and i t had been repeatedly reinforced by the opinions of succeeding 

S c i e n t i s t s rs wel l as by such philosophers as Locke and ume. 

Furthermore, t h i s a t t i tude received i t s greatest philosophical 

j u s t i f i c a t i o n in the works of Kant, works which were written 

during the years under d i scuss ion . J 

Thus we f ind Albrecht van Haller (1707-1777) l i s t i n g the 

q u a l i t i e s of i r r i t a b i l i t y and s e n s i b i l i t y as being character i s t ic 

of l i f e as opposed to non- l iv ing things , but refusing to draw 

any conclusions vvhatsoever as to the nature of the cause. In 

t h i s same category may be mentioned Blumenbach who adds to Haller's 

l i s t of v i t a l operations a "formative impulse" (nlsus formativua) 

t o account for the evolution of the embryo out of an apnarently 

53. I b i d . . p. 100. 

54. Newton, o£. c i t . . p. 547. 

55. This outlook was no mere h i s t o r i c a l accident, but 
was the l o g i c a l outcome of the methodological and philosophical 
presupposit ions of empirio logical sc ience , cf. Jacques a r i t a i n . 
Philosophy of Nature. (N.Y.: Philosophic. '! Library, 1951), pp. 46f. 

56. Van der Veldt, .eg. c i t . , jHX, 135. However Haller 
recognized the mind as an i n d i v i s i b l e principle of hu-.-n l i f e , 
ef. Nordensklold, ojo. c i t . , p. 236. 
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tmdifferentiated mass. This nnisust1 is, however, merely a power 

57 
among powers, and moreover its very nature is unknown. 

Another representative of tnis 3? ie tendency is Georges 

Cuvler, the celebrated French anatomist. In his Leconf sur 

1'anatomic comparee. Cuvier affirsm the radical difference in 

operation of living things, inasmuch as t~>e ordinary rhysic J. and 

ahcmienl forcee are opposed and overcome by the tendencies of life. 

But the word "life" Itself represents only "a summary of the 

58 
phenomena that have given rine to its for ation." The nature 

of life in itself is unknowable. 

Among the other proponents of this view that we recognize 

different powers in living and non-1ivim beings without an ade­

quate knowledge of either the nature or the cause of this dif­

ference may be mentioned Barthey (1734-1806), a French scientist, 

and Blchat, (1771-1802), founder of the tissue theory.59 

Others during this period of reaction to the surge of 

mechanism postulated a somewhat more explicit theory, vhich, 

however, was no more adequate in the long- run than were those 

of the relative agnostics above. This was a theory espoused by 

George Louis Leclerc de Buffon that there are simply two kinds 

of matter, living and non-living. It is true he represents the 

living particles as being united in one body by a "mpule inte-

rjeur". a sort of vital force, but what the relation is between 

60 
this force and the life of t e particles is not entirely cler. 

57. Driesch, cj>. cit., pp. 57-65. 

58. Quoted by Nordensklold, o^. c i t . . p 33-+ 

59. Van der Veldt, 0£. c_i£., I I I , 13&. 

60. Driesch, oj>. c i t . , PP . i -42. 
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Similar to this idea was that of Johann Chri.-tian "eil 

(1759-1813), who derived his theory from a variation of Kantian 

gpistemology. For him, all that existed was either matter or 

idea, and since plants and animals seem to antedate ideas, their 
6] 

. 
62 

cha rac t e r i s t i c s can only come from matter. Hence he postulates 

not one but three kinds of l iv ing matter . 

Going f a r the r than these contemporaries i s a th i rd group 

of the same period t h a t pos tu la tes a def in i te cause or force 

responsible for l i f e , a theory tha t aopears in various combi­

nations with those of agnosticism and of l iv ing matter. 

One of the e a r l i e s t and most controversial of these 

f igures was Charles Bonnet, a Swiss sc i en t i s t and philosopher. 

Re i s var iously classed as an Ar is to te l ian animist 3 a n d a s an 
64 

a n t i - v i t a l i s t i c mechanist. I t seems c lear , ho ever, that 
65 Bonnet a t t r i b u t e d a unif ied , ind iv i s ib le soul to a l l animals, 

but o r i t i c i z e s Stahl and h i s school for neglecting research in 
66 

favor of too easy explanations by means of tne soul. 

61 . Driesch, g£. c i t . . pp. 93-100 

62. Nordensklold, oj>. c i t . . p. 313* 

63. By Van der Veldt, o£. c i t . . I l l , 297 

64. By Driesch, op_. c i t . . p . 50. Driesch' b chief ground 
seems to be tha t bonnet upheld the pre-formation theory; md since 
the pre-formation theory denies what i s in Driesch' s opinion the 
most obvious proof of v i ta l iam, he c lasses a l l pre-formationists 
as mechanists. 

65. Hence he i s hard pressed for an explanation of r e ­
generation in an earthworm, but solves the problem by assuming 
the diffusion throughout the body of germ c e l l s capable of be­
coming the besouled organism, cf. Nordensklold, o p . c i t . . p. 245* 

66. I b i d . . p . 247. 
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Quite as controversial a figure as Bonnet i s Alexander 

von Humboldt (1769-1859), who in his youth published a mythiolo-

logioal story, Die Lebenfekraft oder der rhodische Genius, uphol­

ding the existence of a soul, but lt-ter held th is same work up 

to his students as an example of romantic, juvenile foolishness, 
67 an example to be avoided. 

dso included under t h i s category of v i t a l i s t s who have 

expl ic i t ly attributed a unique cause to l i f e phenomena i s the 

group called by Driesch the Donatio school. This comprised a 

group of German sc i ent i s t s from Treviranus to Mitller who agreed 

in assuming the existence of a l i f e force without proof and who 

attempted to explain t h i s l i f e force in terms of the romantic 

Qerman nature-philosophy of the time. 

In the writings of Treviranus himself (1774-1864) the 

idea of a v i ta l force i s combined with that of a kind of matter 

peculiar to l i f e , i . e . Rei l 's concept of l iving matter; and in 

this combination of "elements he i s followed by F. Tiedemann and, 
^ 68 

more remotely, by Ok en. Treviranus attributed to the "vis 

Tltalis" the function of maintaining the uniformity of bodily 

phenomena in spite of environmental changes. Neither matter, 

nor a property of matter, th i s force i s nonetheless conceived 
69 of as quantitative. 

To t h i s function of the soul, Tiedemann adds that of 

producing the more complex chemical compounds found in organisms. 
« » — -

67- Ibid. . pp. 3Hf . 

68.Driesch, o£. c i t . , pp 105 f. 

69. Ib id . . pp.!03f.; Van der Veldt, o p . c i t . . I l l , 13&. 
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Ee also points out the state of rest to which Inanimate compounds 

tend and the continuous activity of animate things, as well as 

70 
the difference in growth between crystals and organisms. 

Oken, on the other hand, seems to have produced some 

rather wild theories of life; he claimed, for example, that all 

generations of life took place spontaneously from decaying or­

ganic matter. However, he did assert the irreduclbility of 

71 
organic to inanimate phenomena. 

The mixture of the assertion of a vital force and a 

refusal to Investigate its nature is best illustrated by K. F. 

turdach, a member of this same dogr.atic school. He insists that 

there must be a cause peculiar to the phenomena of life, but 

goes no further in its study. In a burst of philosophic confi­

dence, he finally does declare that the vital force is the "pri-

72 
•ordlal thought realising Itself within certain limits." 

Of all the Dogmatists, the clearest and most thorough 

analyst is Johannes Muller (1801-1859). In his Manual of Human 

Physiology. (1840), Muller proposed several functions for the 

foul: to organise the activities of organisms, to explain the 

obvious finality of living things, to produce the organic com­

pounds, and so on. To explain these, he posited an "organic crea-

tive force," which he identifies with the soul of Stahl. 
r ... .. 

70. Ib id . . p. 108. 

71. Nordenskiold, 0£. c i t . , p. 288 

72. Quoted by Driesch, op_. c i t . . p. 111. 

73. With the difference that he disagrees with ;tahl 
•oncoming the consciousness of the l i f e - force . Ibid. . p. 116. 
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Thus , through hie adoption oi Stahl, Muller returns to the 

long-avoided stream of the Aristotelian solution. 

The forces which were to proauce a second surge of 

•eohaniam, however, were already forming during kuller's l i f e ; 

and the Darwinian controversy, which was to strike a temporarily 

decisive blow against vitalism, broke in the very year of Luller'a 

death. But two other events took place at about the same time 

that had an influence on the question: wohler's synthesis of 

urea, and Belmholte's enunciation of the law of the conservation 

of energy. 

One of the favorite arguments of the eighteenth century 

Vital!ats was exploded by the production of urea in a laboratory 
75 by Wohler (1800-1882). We hive already seen how frequently a 

soul was Invoked as an explanation of the highly complicated 

chemical compounds found in organisms. When the superficiality 

of th is argument had been exposed, therefore, by the production 

of even such a simple organic compound as urea out of cyan-

asjmonium, many sc ient i s t s were led to believe that a fundamental 
76 fallacy had been discovered in the v i t a l i s t position. 

This be l i e f in the Impending downfall of vitalism was 

strengthened by Helmholtz'e enunciation of the law of the 

74. Van der Veldt, ojp,. c i t . , I l l , 29*-

75. Vohler, however, was himself a v i t a l i s t and correctly 
Mreeived that the a r t i f i c i a l synthesis of organic products 
•*d no bearing whatsoever upon the question of the existence of 
• vital principle, cf. J. S. Haldane, Philosophy of a Biologist. 
(Oxford: Oxford U. Press, 1935) p. 41. 

76. cf. Nordenakiola, oj>. c i t . , pp. 407-^10 
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conservation of energy in 1847. One of the basic arguments 

for a l i f e force from the time of A r i s t o t l e had been that the 

soul was an or ig ina t ive pr inc ip le of motion. ..hether r ight ly 

or wrongly, t h i s was interpreted to neon an absolute or ig in , so 

that the soul was credited with bringing into ex is tence physical 

energy that had not before e x i s t e d . Hence i t seemed c l e sr to 

many s c i e n t i s t s that Helmholtz's pr inc ip le had indeed removed 
78 the heart of the v i t a l i s t p o s i t i o n . 

When added t o the above two fac tors , the influence of 

the theory of evo lut ion , par t i cu lar ly in i t s Prrwinian form, was 

nearly f a t a l to v i ta l i sm among b i o l o g i s t s unt i l the turn of the 

century. For the Darwinian tneory, f?r fro i. explaining the 

origin of mutations, had t o at tr ibute them, for lack of a com­

petent agent, to chance alone. I t was obvious, therefore, that 

since chance cannot explain a difference in natures, there i s 

no such di f ference between one l i v i n g thine and another, nor, 
79 indeed, between l i v i n g and non- l iv ing . 

With the advances in the physical sciences mentioned 

above, a co-cause of the resurrect ion of mechanism as a theory 

77. The same law was enunciated in a purely speculat ive 
fashion two years e a r l i e r by J u l i u s a. Kayer (1814-1878), but 
Rtlaholtz did the experimental work in confirmation of the 
principle, cf . Nordenskiold, op. c i t . . pp. 407-410. 

7S. I b i d . . p. 407. 

79. The flagrant p e t i t i o p r i n c i p i i involved in reasoning 
of t h i s sort seems to have been overlooked. As Chesterton once 
pointed out, the Darwinian theory an^esls to the common human 
fa i l ing of regarding the impossible as quite conceivable i f i t 
Only happens slowly enough. For the Darwinian theory's bas i s 
In chance, I b i d . , p . 467 
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of life was the rise in the nineteenth century of a materialistic 

philosophy opposed to the romantic identity-philosophy descended 

80 
from Kant. The principle representatives of this movement 

were Buchner (1824-1899), Moleachott (1822-1893)?2 and 

fogt (1817-1895).*3 

The combination of these elements led to the violent 

anti-vitalist reaction during the last naif of the nineteenth 

century. The signs, however, of this revolution had long been 

apparent, and many eminent biologists had turned again to mecha­

nical explanations as the ultimates in the phenomena of life. 

Most famous of these, perhaps, is Jean Lamarck,(1744-1829), who 

seems to have admitted the autonomy of life processes, but for 

fear of introducing "supernatural" factors into scientific expla­

nation, posited mechanical movement alone as the cause of vital 

phenomena. Also numbered among the rejectors of vitalism 

because of its "unscientific" character were the eminent Swerlish 
85 

chemist, J. J. Beraelius (1779-1643), and Francois i.agendie 

(1785-1855), a French physician and physiologist of note. 86 

80. Driesch, op., cit., p. 137. 

81. Nordensklold, 0£. cit., p. /,52. 

82. Van der Veldt, o£. cit., Ill, 323-324. 

83. Nordensklold, op. c i t . . p. 451. Vo^t seems almost 
t a ive r sa l ly remembered for 3ust one sentence: tha t the brain 
"produces ideas as the l i v e r produces b i le -nd t'.e kidnryS ur ine ." 
Quoted by Nordensklold, p. 451. 

84. Driesch, oj>. c i t . , p . 95, footnote. 

85. Van der Veldt, on. c i t . , I l l , 122. 

86. i b i d . , I l l , 122. 
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A sort of midway pos i t ion between vi ta l i sm and mechanism 

was adopted about t h i s time by the physiologist and philosopher, 

Claude Bernard. Pointing out tha t o e supposed l i f e lorce per­

formed no a c t i v i t i e s independent of purely ph; i-ic^l forces, and 

that i t complicated explanations by introducir:^, into i.i e p ic ture 

extra-physical and non-cnter ic l forces , Bernard rejected vi ta l ism, 

only to pos tu la te in turn tha t vi t ' - l pheno.rena were not explicable 

in terms of the physical laws as they oper*ted in the Inanimate 

world. From these conf l i c t in r f a c t s , L:erTu.rd evolved a t'.eory 

that postulated l i f e as being bound by the sar-.e laws r;s the res t 

Of tht. world—but tha t the laws in th ic c;.sc : re especially 

determined to su i t the kird of tMng, in which they arc applied. 

This solut ion Bernard cal led "Determinism." ' 

Among the s c i e n t i s t s influenced agi. inert the l i f e force 

theory by i t s apparent contradict ion of the pr inciple ol the 

conservation of energy were the tv.'o s c i e n t i s t s responsible for 

the enunciation of the p r inc ip l e , hayer ad Helmholtz, and 
69 in addition the German s c i e n t i s t s , F&rl Ludwig (1816-1695), and 

an 
toil du Bois-Reymond(1818-1896). 

The culmination of these waves of revolt was reicLed in 

the a t t i t u d e of the followers of Darwin. The t r e a t i s e , On the 

87. Driesch, pj>. c i t . . ppl34-136. 

38. cf. supra. pp 22-23 

89. iJordenokiold, o£. c i t . , pp. '-13-414. 

90. I b i d . . pp. 411-^13. Ju Bois-.ieymond points out the 
fact tha t rtforce* i s a product an J qur l i ty of matter, -» nee not 
something autonomous. L,e was wil l ing to admit tne in .xc l i ca -
b i l i t y of v i t a l phenomena, but simply idooted an -\;n~>stic 
a t t i tude about poss ib le causes of such behavior. 
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Orjgin o£ Species was published in 1859 and i t was immediately 

adopted by the mechanists as the key to the regaining d i f f i c u l t i e s 

in t h e i r p o s i t i o n . The f i n a l i t y apparently present in l i v i n g 

things no longer needed a cause—the org ns were merely c"r?nce 

var iat ions preserved by natural s e l ec t i on . Mo more was t ere a 

necess i ty of a supra-sensible explanation of, for example, 

embryonic development, for t h i s process w-s simoly a recapitu­

l a t i o n of the h i s tory of the race. Indeed the study of t^e organs 

in a dynamic r e l a t i o n to t h e i r a c t i v i t i e s — a study that implies 

an assumption of f i n a l i t y in some form,—lay almost ent i re ly 

neglected for for ty years while the s ta t i c sc ience of co parative 

morphology "celebrated a perfect witches' orgy" in the con­

struction of hypothet ical phylopenetic trees and the framing of 

91 

i l l - b sed laws. 

To give him cred i t , Parwln himself spent l i t t l e ef fort 

trying to draw out phi losophical r e s u l t s of h is inves t iga t ions , 

though he seems to have gravitated towards a rather placid 
92 

•gnosticism towards the end of ! i s l i f e . However, some of 
his fo l lowers , for ex-ample Huxley and Spencer, became quite 

ai l i tant in t h e i r agnost ic ism, while others such as Haeckel 
9i» found in Darwinism the bas i s of a thoroughgoing mechanism.7* 

91 . Driesch, oj>. c i t . . p. 1 0 . 

92 . Nordensklold, 0£. c i t . . p. 476. 

93. I b i d . . PP. 49 and 476. 

94. I b i d . . p. 513. 
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Once again, however, after the high water of mechanism 

had been reached in the last years of the nineteenth century, the 

tide began to flow in the other direction with ever-increasing 

strength. It would be too much to say even today that the major­

ity of biologists were vital ists; indeed a.ost of them make an at 

least implicit working assumption of mechanism, which they regard 

as the only profitable basis of biological inquiry. Never­

theless, many factors conspired to bring about s shift in the 

philosophical presuppositions of some of the most eminent bio­

logists. Let us see what some of these factors were. 

First may be mentioned the failure of mechanism once 

again to live up to its great promises. Te-it strides had been 

made during the preceding decades in explaining some of the 

•ore mechanical aspects of orr-̂ nic activities particularly by 

96 

the use of the newly improved microscope; nevertheless , at 

the end of t h i s process the actual differences between l i v i n g 

a c t i v i t i e s and those of inanimate ones were as far from being 
97 explained as they had been in the beginning. s the ear l ier 

mechanistic movement had died out because of t h i s f a i l u r e , e 

95. c f . f o r example, the statement of Horatio Hackett 
Newman, "The Nature and Origin of L i f e , " in The Nature of the 
World and of Man, ed. by H. H. Newman, (Chicago: U. of Chicago 
Frees,"T9337 p T l 6 5 . "When used as a working hypothesis the 
mechanistic p r i n c i p l e has UMnply j u s t i f i e d i t s e l f — D O long as a 
hypothesis i s f r u i t f u l in unlocking the secrets of nature i t i s 
doing a l l that could be asked of i t . No wonder, then, tnat 
modern biology i s so frankly mechanistic and so inhosnit- ' l e to 
v i ta l i smI" 

96. Driesch, o£. c i t . . p. 139. 

97. cf. J . a . Haldane, o£. c i t . , pp 3^-39. 
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similar reaction set in towards the end of the nineteenth 

century. 

Other factors too had their part in the movement. One 

of these was a revival of interest in the branch of biology known 

as physiology, the study of organic processes in living things. 

As we have already seen, this branch of research had largely been 

neglected during the Darwinian period in favor of t.ie more static 

analysis of anatomical or morphological likenesses. The more 

dynamic study, therefore, when interest in it was revived by W. 

98 
fioux, contributed largely to the revival of vitalism, for 

these very activitiee are our principle source of evidence for 

the comparative study of living and non-living. 

Intimately associated with this revival of pnysiology 

and parallel to it was a direction of attention away from the 

largely futile pre-occupatlon with constructing evolutionary 

family trees towards a study of the development of the individual. 

Galled Ontogeny, this discipline studies the embryonic evolution, 

not as a textbook of pre-historic reminiscences, but from the 

point of view of explaining the part played in the development 

of the individual by each stage in the foetal growth. Thus 

Ontogeny, given its greatest impetus by wilhelm His and Alex-

99 

ander Goette tried to replace the purely historical explana­

tions of the phylogenists with more scientific causal (and, as 

it happened, at least implicitly teleological) explanations. 

98. Roux himself was a mecnanist, but many of his fol­
lowers defected to the vitalist canr. cf. Driesch, oj>.cit., p.171. 

99. Ibid.. p. 150. 
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In the meantime, he^p was comlnr to the v i t a l i s t i c cause 

from a somewhat unexpected source. It will be recalled that in 

addition to reducing a l l notion to locomotion (the point on 

which i t i s eepecially attacked by v i t a l i s t s ) , meohanism embraces 

the atomistic viewpoint that everything i s r.ade up of actually 

dist inct and divided particles . This presupposition was now at­

tacked by a scientifico-philosophical movement known as "holism." 

This theory denied that many of the facts of experience can be 

understood as simply the sum of i t s material parts—atoms, 

chemical compounds, and organisms, for example, are wholes which 

are not simply a combination of their parts in the sense that a 

rock p i l e i s the sum of the rocks. This opinion has reached the 

height of i t s popularity in the Gestalt Psychology of W. Kohler,100 

but the movement had been vigorous long before the time of 

Kohler in the works of A. Mayer,101 Jan Christian smuts,1 0 2 

and many others. 

There was, of course, a reaction against Darwinism from 

the very f i r s t by men who s t i l l clung to the vitalism of an 

time. Karl Ernst von Baer (1792-1876), for example, opposec 

Darwin b i t t er ly and advanced a l ife-theory in which l i f e v.aa 

described as a process controlling physico-chemical events and 

100. Robert E. Brennan, Thomistic Psychology. (N.Y.: 
Macmillan, 1941) pp. 346-348. 

101. Van der Veldt, op_. c i t . . j«tj £$6 

102. It must not be concluded tr.-.t every h o ^ a t JLS a 

Vital i s t , although holism certainly underlined the opposed theory 
of mechanism and, c -rried to i t s l o £ ; i c l conclusion, rerult.- in 
animism, as we shall see l a t er . However, ^any hol ists are mate­
r i a l i s t s , as for example arc Kohler ?nd "cyer. cf. Van der Veldt, 
5£» £&•» I I I , 279-281 and 2*37. 
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and not r e s u l t i n g from them. °3 ,Taon[\ the others opr-osing Darwin 

at the same time were the v i t a l i s t s von Hanstein and uigand.1 0^ 

As the react ion to mechanism pained strength, a i.reat 

profusion of v i t a l i s t i c theor ies were expounded—a profusion so 

great , indeed, that i t i s d i f f i c u l t to g ive any concise summary 

of them. Owing t o the extremely complex nature of most of the 

theor i e s , to reduce them to a l o g i c a l out l ine i s to work an 

obvious i n j u s t i c e upon the thinkers responsible for them, inas ­

much as the process of cramming the thoughts of these men into 

set ca tegor ies i s bound to sheer of f some of the ,-iore important 

c h a r a c t e r i s t i c s of the ir v i t a l i s m . If we fol low t h i s plan, 

therefore , i t i s only to get a nuick overview of the most impor­

tant aspects of modern l i f e theor i e s . u more adequate exposit ion 

of the solut ion of a character i s t i c member of t h i s movement, 

Hans Driesch, w i l l be presentea in the next chapter. 

I t i s worthy of note that the s tart ing points in modern 

•atplanations of l i f e are s t i l l those that puasled the forerunners 

Of A r i s t o t l e . Row as then the problems are to explain the f^cts 

of consciousness and of the pecul iar sort of motion to w-ich 

l i v i n g th ings are subject . 

One of the most conspicuous groups studying l i f e pr i ­

marily from the point of view of the existence of consciousness 

i s ca l l ed the p s y c h o - v i t a l i s t i c school. Impressed as a l l modern 

v i t a l i s t s are by the s tr ik ing f i n a l i t y of l i v i n p brings, and 

103. Driesch, 0£. c_it., P^. 151-1>2. 

104. I b i d . , pp. 153-1 A . 

105. Nordensklold, o p . c i t . . p. 483. 
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relylng upon a basically true but incomplete rnalysis of the 

relation between finality and consciousness, this school sees a 

necessity of attributing a conscious lnstiuct in ever, living 

thing to account for its Poalward tendencies, /or some t is 

instinct in every living thing is also an explanation oi evolu-

tlon. One of the earliest members of this pro up was Oustav 

Bunge, whose vitalism was of a merely tentative sort, adopted 

until more accurate information should be available. ' Another 

prominent defender of this position Ir ileumeister who consistent­

ly points out the irrcducibllity of psychic to material pheno-

;t 8 

109 

108 
mena. Gene ra l ly c l a s s i f i e d as p s y c h o - v i t a l i s t s a re A. Pauly, 

R. H. France, v . J e a n , A. Wagner, and Schneider. 

Closely a s s o c i a t e d with t h e theory t h a t t h e l i f e force 

i s e s s e n t i a l l y t h e source of cogni t ion io the hypothes is known 

as mneraonism, t h a t f i nds in i r r i t a b i l i t y the c h a r a c t e r i s t i c 

f e a t u r e of l i f e , and in nerve energy i t s proper cause. In the 

theory developed by Hering, ^imon, and Kignano, t h i s nerve energy 

i s rece ived by l i v i n g t h i n g s in small energy-packets c a l l e d 

'nerv ions ," and t h e i r r e c e p t i o n i s the phys io log ica l concomitant 

of i r r i t a b i l i t y , s e n s a t i o n , and of conscious l i f e in f e n e r a l . 

S imi la r ly , t he s torage of such nerve energy-packets i s taken to 

account fo r t h e p h y s i o l o g i c a l s ide of ' ie-ory (hence the name of 
M M 

106. Van de r Veld t , 0£. c i t . , H i , l3o-139. 

107. Dr iesch , o£. c_it., pp. 156-157-

108. Nordensklold, oo. c i t . , p . 606. 

109. Van der Veld t , o£. ^ i t . , I I I , 138-139; cf. a l s o 
Driesch, 0£. c i t . , p . 181 . 
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the school) and for the process of evolution as well.110 Some­

what similar but philosophically more sound is the theory of 

Bergson who also finds in memory the distinctive feature of 

living things.111 

Among those biologists who took the unique activities of 

living things in general (i.e. nutrition, growth, ana in parti­

cular reproduction and regeneration) for the starting point of 

their theories,some continue, nevertheless, to accept the 

•echanistic assumption that the organism is simply a harmonious 

combination of parts, whereas others, impelled oy the holistic 

tendencies mentioned above, incline towards the view of the 

organism as a substantial unity. 

In the ranks of those who df.it a substantial r.ultipli-

olty in organisms can be found one of the pioneere of the neo-

vitalistic movement, L. C. Virchow. Believing that the organism 

possessed special energies, Virchow, nevertheless, asserted the 

material nature of these. *Te is, thus, a transition figure, 

suspended midway between materialistic rechaniam and the revival 

* . ,, II2 
of vitalism. 

Closer to the vitalistic position but still waverinr 

on the border line is Johannes Keinke, who was one of tne fore­

most opponents of Haeckd in Germany, and v.nose work has had a 

profound influence on later theories. fteinke postulates forces 

110. Van der Veldt, OP. cit.. Ill, 139-141. Notice the 
•Imilarity, even in nomenclature, to t,.e quantum the ry of physics. 

111. Ibid., ill, U2. 

112. Ibid.. Til, 137. 

http://df.it
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of two di f ferent kinds—physical and d i r ec t ive , i t i s In the l a t ­

t e r , d i r ec t ive forces that l i v ing t . i n ^ s differ from non-living. 

In inanimate things these d i rec t ive forces are cal led 'system-

forces" and are mechanical in nature ; in l iv ing organises 

these forces are named "Dominants" and are presumably—but not 

certainly—of a non-mechanical na ture . 3 

Kore de f in i t e ly v i t a l i s t i c but s t i l l maintaining the 

substant ia l mul t ip l i c i ty of organisms i s Gustav Wolff. This 

s c i e n t i s t thought to prove the f i n a l i t y ol' nature by it.,ns of 

a se r ies of experiments concerning regeneration, e.g. tha t of 

the lens in a water-newt' s eye when damaged or even to ta l ly 

removed. On account of t h i s experimentally proved teleology, 

Wolff found a specific difference between l iv ing and inanimate 

things; hence he pos tu la tes a v i t a l force to account for t h i s 

difference. 

Best known of a l l the proponents oi vitalism i s Hans 

Driesch, whose solution of the problem of l i f e we shal l study 

in more d e t a i l in the next chapter. 

In p a r t i a l opposition to the above school we find ano­

ther whose vitalisni i s ag in based on an analysis of motion, but 

whose views return more closely to the Aris tote l ian conception 

of the l iv ing organism as a substant ia l uni ty . 

Not a l l of the s c i e n t i s t s who oroiess t h i s theory, how­

ever, are perfect ly consis tent in t h e i r exposition of i t . Von 

113. Driesch, og. c i t . . pp. 180-181. 

114. I b i d . , pp. 175-176. 
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Uexkull, for example, though he begins by finding the principal 

difference between l i v i n g and non-l iv ing in tne wholeness of 

the organism, ends in a t t r ibut ing autonomy to the ce l l s , and makes 

of the organism an accidental unity. ^ 

S imi lar ly , MaeDougall, f inding an i n t r i n s i c f i n a l i t y in 

l i v ing th ings not found in machines, at once affirms the unity 

Of the organism and the existence of a t e l e o l o g l c ~ l factor of a 

non-mechanical sort , tie admits, however, with .-lato and Descartes, 

the purely acc idental unity of body and soul . 

Others, perhaps more cons is tent in the i r theories , i n s i s t 

Mirlctly on the wholeness and uniqueness of the organism. The 

ges ta l t theory, for example, i s adapted to a v i t a l i s t i c form by 
117 118 

von Bertalanffy and Putter , both of whom find the difference 

Oharacteristic of animate g e s t a l t s in the autonomy and in tr ins i c 

f i n a l i t y of v i t a l ac t ions . The v i ta l i sm of von Bertalanffy, 

however, i s of a somewhat t e n t a t i v e nature, inasmuch as he ad-

a i t s t h e i r b io log ica l laws may someday be reduced to those of 

physics. 

Also prominent araonjr the v i t a l i s t i c theor i s t s holding to 

• substant ia l view of the organism can be numbered J. 6, Haldane, 

an avowed anti-mechanist , who, nevertheless , attacks tnc v i t a l ­

ism that makes of i t s pr inc ip le an ent ire ly independent and 

115. Vsn der Veldt, o£. c i t . , 111,160-181. 

116. Ib ig , I I I , 294-295. 

117- I b i d . . I l l , 29S-300. 

118. IbJLd., I l l , P. 301 
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autonomous subject without substant ia l t i e s to the body,1 1 9 von 

Manakov, who c a l l s h i s v i t a l pr inciple "horme>1 2 0 and Sapper, 

a b io logis t whose theory of vi ta l ism approaches quite closely 
121 

the Ar i s to te l i an idea l . 

Not a l l v i t a l i s t i c b io log i s t s , of course, argue to the 

existence of a v i t a l p r inc ip le from an analysis of knowledge 

alone or from a study oi motion only; some use arguments of both 

s o r t s . Such, for example, are the arguments of Edmund Montgomery, 

an American philosopher who must be classed among the v i t a l i s t i c 
122 

holists, ** Sduard von Hartmann, propounder of the recently 

popular "Metaphysics of the Unconscious,"123 and R. Wolterek, 

who proposed a life principle known as the "reaction-norm," a 

regulative principle that determines the adjustment of the 
12A. 

organism to the external factors. The latter two thinkers 

tend rather to dualism than to holism in their analysis. 

In all these various opinions on the nature of living 

things and of the life principle, there are certain common 

emphases that may be noted. One is the revival of the ancient 

debate about the substantial unity or diversity of the organism, 

a question that had been regarded for hundreds of years as 

having received its final philosophical solution in Descartes, 
119. J. S. Haldane, 0£. cit., pp 3^-41 

120. Van der Veldt, o£. cit., Ill, 293. 

121. Ibid.. Ill, 301-305. 

122. Driesch, 0£. cit., pp. I03-I05. 

123. Ibid., pp. 153-160 

124. Van der Veldt, 0£. cit., Ill, 290-292. 
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its ultimate scientific answer in the mechanism oi Calileo and 

Newton. That this question should be reconsidered at this 

particular time hao added greatly to the philosophical profundity 

Of modern discussions. The renewal of the discussion was due, 

in no small part, to the revival of interest in psychology 

during the 19th century and a consequently greater realization 

of the difficulties involved in psycho-physical parallelism and 

body-eoul interactionism as explanations for the relation exist­

ing between the material and psychic aspects of human life.12' 

Of equal importance was the assumption made by the 

biologists of this period that the problem of the nature of life 

is soluble upon strictly experimental grounds; hence, we find 

the modern arguments for a vital principle based, for example, 

on the ontogenetical studies of Roux and Driesch and the re­

generative experiments of Wolff. The problems connected with 

the sources of evidence in this controversy raise many difficul-
I26 

ties and considerable attention must be given to their solution. 

Obviously the issues involved in all these positions are 

complex and varied. Nevertheless, I think that two questions 

stand out clearly as being of primary importance, all the others 

being simply subordinate to those two and frequently dictated 

merely by the approach taken to the solution of these crucial 

problems. The really critical difficulties that must be met by 

the proposers of theories of life are, first of all, the question 

125. Brennan, 0£. cit., pp. 76-78 

126. This problem will be investigated in the chapter 
on the relations of philosophy and science, Section II, .hapten 1. 
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of whether the organism cons t i t u t e s a single substance or a 

var ie ty of substances as i t does in the s t r i c t l y atomistic 

explanation of l i f e , and secondly, whether there i s a difference 

in kind—a specif ic difference—between the realm of l iv ing or­

ganisms and the world of the inanimate. 

I t i s o rd ina r i ly on the basis of these two problems, as 

Van der Veldt perspicaoio .sly notes , tha t we make our d i s t inc ­

t i o n s between the various theor ies of l i f e . 1 2 ^ Both v i t a l i s t s 

and animists are firm proponents of the view that there i s un­

doubtedly a speci f ic difference between the l iv ing organism and 

the kingdom of iner t matter , and that there iust be a l i f e pr in­

c iple tha t accounts r a t iona l ly for t h i s difference. These the ­

or ies , however, are distinguished from each other by the i r d i ­

vergences concerning the uni ty of the substance of the organism. 

The so-cal led animis ts , following Ar i s to t le , i n s i s t upon the 

union of organism and l i f e p r inc ip le in such a way that one sub­

stance only r e s u l t s ; a v i t a l i s t , on the other hand, will i n s i s t 

at l e a s t upon a dual i ty of substances, as in the horse and r ider 

aetaphor of P la to , and sometimes upon a great p lu ra l i t y of sub­

stances, one a pr inc ip le of l i f e and a l l the res t const i tut ive 

of the machine through which the l i fe-source manifests i t se l f , 

as , for ins tance , in the speculations of Hans Driesch. 

Those who deny the essen t ia l difference between l iving 

and non-l iving are usually known simply as ::ecl an is t s , but th i s 

t l a e s i f i c a t i o n i s obviously inadequate since i t f a i l s to take 

127. Van der Veldt, op. c i t . , I IT , 113-114 
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into account the basic differences among the a n t i - v l t a l i s t s on 

the question of the unity of the organism. \s we have already 

noticed, a mechanist in the c l a s s i ca l sense not only denies the 

e s sen t i a l difference between l i v i n g and inanimate, but holds firm­

ly to the atomist ic concept of matter and pos i t s an at l eas t 

numerical m u l t i p l i c i t y of substances within the organism. Side-

by-side with t h i s mechanism, however, there ex i s t s a school of 

a n t i - v i t a l i s t i c thought tha t seeks to overcome the shortcomings 

of mechanism by affirming the uni ty of the organic substance; 

these, for lack of a more t r a d i t i o n a l name, we have called a n t i -
128 

v i t a l i s t i c h o l i s t s . 

Our discussion of these two bnsic problems wil l be 

approached from the aspect of invest igat ing the va l id i ty of the 

philosophical assumptions necessar i ly ;ade by anyone riving a 

View on the subject . In connection with the specific difference, 

therefore , between the animate and the inanimate, i t scene that 

the f i r s t p re - requ i s i t e i s to make some sort of philosophic 

judjfment on the nature of the genus to which both belong, i . e . 

the c lass of mobile being* In t h i s connection, a discussion of 

the f i n a l cause of motion i s pa r t i cu l a r ly important, since a;.ong 

those things which have , o a l s , i t i s t h i s end i t s e l f tha t fur­

nishes the p r inc ip le of difference between one t^ing and another. 

Moreover, in connection with any answer to the question of 

whether or not the organism cons t i tu tes a substant ia l unity, i t 

i s ce r ta in ly necessary t o have some preliminary knowledge of 

I 2 *- 10*4.« H I . 278 
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What constitutes a unity, of the kinds of unity, of what marks 

are characteristic of a substantial unity, and of what sort of 

composition, i f any, that unity might allow. 

Of course, in our treatment of the v i ta l i s t i c opinion 

of Hans Driesch and the anti-vitalism of J. B. S. Haldane, i t 

wi l l not be possible to make analyses of these points where none 

ex i s t . Nonetheless an awareness of these problems ond of their 

importance w i l l be useful even while studying t^ese men, and 

later an expl ic i t account of their assumptions concerning these 

problems wi l l have to be made in order to give validity to any 

cr i t i ca l evaluation of their opinions. 



SECTION I 

CHAPTER II 

THE VITALISM OF HANS DRIESCH 

To many a modern biologist or thinker conversant with 

the problem of the nature of life, an examination of the neo-

vitalist position is practically identified with the study of 

the views of Hans Driesch. Not that Driesch alone today de­

fends the vitalistic fortifications, for those who uphold the 

autonomy of life are many and distinguished. Indeed, if some 

happy chance brings unanimous agreement some day on the true 

nature of life, it may well be seen that many of Driesch's 

contemporaries in the service of vitalism have had deeper in­

sights and profounder explanations than his have been. None­

theless, it is Driesch* s name that first is mentioned in every 

modern summary of the problem, his views first discussed, his 

objectlone given first hearing. 

Nor is the pre-eminence of Driesch in this field sur­

prising. Quite literally he devoted his life to the study of the 

problem. As a biologist his most famous experiments have to do 

with the exhaustive study of those phenomena wherein the animate 

differs most remarkably from the inanimate; his later work as 

a philosopher was concerned with putting vitalise on sound theo­

retical legs, and with drawing out the consequences of his one 

-39-
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•ontral doctrine in terms of a world-view. Moreover, a good part 

Of Driesch' s fame is based on the fact that he was a pioneer in 

the attempt to study the problem experimentally; hence, he is 

looked at by those afflicted by scientism as being a "scientific" 

vitalist, a position which they feel that they can respect, even 

if they cannot agree. 

Born October 28, 1867 in Kreusnach, Hans Driesch was the 

son of a wealthy merchant family. During his studies at the 

universities of Hamburg, Freiburg, Munich, and Jena, he showed 

marked interest in and aptitude for the natural sciences, and 

especially for Biology, on which he concentrated his principal 

attention. Following his graduation, Driesch embarked on a tour 

of the Far East, and, upon his return in 1891, went to Naples 

to work for the zoological station there. 

It was during the period of his stay in Naples that 

Driesch carried through most of the experiments on which his 

reputation rests. Influenced by certain experiments carried out 

by Oustav Wolff and William houx, Driesch formulated a series of 

eritical experiments to test the teleological orientation-

static or dynamic—of various organisms. To some of the more im­

portant of these we shall later have occasion to refer. 

1. Of course Driesch's later defection to the ca p of 
philosophers disappointed and dismayed those who contend that 
true and certain knowledge can only come through the "scienti­
fic method." His metamorphosis, however, merely served to 
strengthen the conviction that the nature of life, like other 
natures, is inaccessible to "scientific" knowledge, and is 
only a matter for "abstract speculation. « a mental crime to 
be shunned and despised by the true posltivist. e.g. ci. 
Nordensklold, OJD. cit., pp. 609-610. 
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The r e s u l t s of these experiments and Driesch's analyt ical 

in t e rp re ta t ion of them were published in a ser ies of works pub­

l i shed between 1893 and 1904. Finally in the Cifford lec tures 

for 1907 and 1908, Driesch presented his fully matured v i t a l i s t i c 

theory and incorporated i t within the body of a comprehensive 

log ica l and philosophical theory.^ 

This attempt at the in te rpre ta t ion of vitalism in terms 

of a wider world-view marked a change in the direction of 

Driesch's i n t e re s t towards philosophy. In 1909 he became Privat-

docent in Philosophy at Heidelberg, advancing to the rank of 

Professor of Philosophy in 1911. In 1920 he went to Cologne In 

the same capaci ty, and in 1921 he transferred to the University 

of Leipzig. There he remained un t i l h i s death in 1941. Con­

cerning the purely philosophical part of Driesch's thinking a 

short summary wi l l be given .after ->n explanation of his central 

point , the proof and analysis of the v i t a l or inciple .* 

2. Hans Driesch, Die BioloKJe a l s oelbstenuige Grund-
11 anscheft, 1893, Analytillohe Theorie" der Organise!.en Entwich-
I g / l8J?4. In these I ' i rs t two works driesch enters ir.uo the 

analysis of cor-.ain oasic notions involved in t i e controv rsy. 
Having decided in 1895 that v i t a l i s e ^lone coulc txolcin the 
act ions of animate th ings , Tiriesch published his f i r s t proof for 
vi tal ism in Die Lokaljsation ftorphogenetischer Vorg^n^e. Ein 
B ewe i s v i t a l i s e ! en Geschehens. 1899. a second proof in Die 
Arganlschen kegulationen, 1901, and the t! i rd in Dle'Scele' a l s 
Hementarer NaturfaktoFT 1903* A summary of the work done thus 
far was published in 1904 under the t i t l e , Naturbegriff und 
Natur te i l e . 

3 . Driesch, The Science and Fhilosophy of the organism. 
Oifford Lectures of 1^07-1908 (London: A.& C. Black7l90F) Tvo l3 . 
A revised second edit ion in one volume wa^ issued in 1929 b r the 
same publ isher , and i s r - ferrcc to uniiorrrly throu :.out "his char­
t e r . 

4. For l i f e of Driesch, cf. • Is Kiitory au_ ,'neory 2L 
Vitalsim. PT-. 176-176* 
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There is, however, one part of Driesch's philosophic 

analysis upon which his vitalistic theory niaces its full weight, 

ana this point, therefore, it is expedient that we search well 

to find if it will bear the burden we propose to rest upon it. 

This portion is his analysis of causality. 

We are aware of certain fixed relations, according to 

Driesch, among the succession of objects in our thoughts. And 

among these fixed relations we find that of consequence or im­

plication; I ara aware for exaraole, that I am thinking of this 

because it is implied in that. I may think of animal because I 

have been thinking of sheep and the concept of the first is im­

plied in or contained in the idea of the second. The relation­

ship of implication and consequence, therefore, is recognized by 

the mind as a possible type of relation between objects. 

The question now arises, however, whether this concept 

can be "thrown outwards" upon the world of natural objects. 

Looking to nature, then, I find that this concept of "consequence" 

is indeed found in the extra-mental world in a form that may be 
5 

called causality. Not to be confused with mere temporal sequence 

although it takes place in time—causality expresses a propter 

hoc in addition to the post hoc. Neither, therefore, ;ust 

causality be confused with functional dependence, the fixed 

ratio of change of two variables which can take place without 

5. Indeed it is by Judgment of the rationality of the 
becoming in terms of causality that Driesch distinguishes the 
world of nature from that of dreams and imagination, cf. 
History and Theory of Vitalism, p. 193. 
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elthcr's being dependent upon the other.6 Briefly the idea of 

causality includes three elements: the element of consequence, 

that of the application of this concept to the empirical world, 

and that of a temporal sequence. 

From the assimilation of causality to the concept of 

consequence, certain practical results say, and indeed must, be 

drawn. Most important of these for our purpose here is an axiom 

that may be stated, "A system, in the course of becoming, is 

Unable to increase its manifoldness by itself. "7 This principle 

Is derived from an analysis of the primordial idea of implication 

from which the concept of causality springs. For obviously a 

Concept which is contained i another and is implied by it must 

not be richer or more complex than that from which it is derived. 

This truth, then, must express a universal property of conse­

quence and It is applied to causality in the above formula. 

Understanding then that in a given spatial system, the 

Complexity at any time cannot exceed that of a preceding time 

without the intervention of an outside system, Driesch now pro­

ceeds to analyse the possible varieties of causal interaction 

and the sources from which they may proceed. This analysis will, 

it is true, give only the a priori possibilities in causality, 

but we shall then be able to consult nature to see which of these 
8 

varieties of causal relations we find actually existing. 

6. Science and Philosophy of the Organism, 2nd ed., p. 317. 

7. Ibid., p. 319 

8. Ibid., p. 218. 
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Let us suppose, then, a f r i c t i o n l r s s b i l l i a rd table 

having on i t n b a l l s e l l t r a v e l l i n r pa r a l l e l to the short sides 

at a uniform ve loc i ty , ,/e should not be surprised nor would we 

find any need for explanation i f some t i , ,e 1 r.er we discovered 

the same number of b a l l s s t i l l t r ave l l ing (for t;ie t?:ble i s 

f r l c t ion less ) in the same patus and at tne same velocity, if 

however, we found tha t the number of b i l l s had increased, that 

the speed of one or more of the bal l s had changed, or that the 

baths in which they were moving h'.,d been r l t ^ r ed , we would then 

be required to suppose an outside cause—••; de-innd not at a l l 

hard to sup l y if , l e t us s*y, there i s a b i l l i n rd player ^resent 

who has put ore b l i s on the table or struck ttier-, with a cue. 

In other words, in t h i s case the change within a spatial system 

is explained by t'ae intervention oi another sp-xti.-'l systeT**- This 
9 

l l t e rna t ive Driesch ca l l s "s ingular causa l i ty ." 

But what i f the number of ba l l s were to incre- r.e to a 

to ta l of nfa without the intervention of any external spat ial 

System? That i s , what i f a b a l l s suddenly appeared on the table 

without being transported to i t from sore pl?ce out3ide of i t ? 

In t u i s case , in order to rr-'ke the event ra t iona l , v-f shall have 

to postula te the existence of a non-spatial c use wh ch we will 

•a l l a "matter creat ing causa l i ty . " 

9. cf. Driesch, The Problem 2L Individual i ty, (London: 
fccmillan, 1914) pp. 49-50~T cf .a l so .icience and Philosophy of 
mho Organism, p. 321, and S'ir-cory and Theory of vj.tn.Lisi,., P . 198. 

10. Science and Philosophy of the Or • v.sm, 0. 3~1, 
Matory and Theory of Vital is i , p . 1VV, and . ro !•-:. of ...m ividu-
t l l t y . p . 50 

http://vj.tn.Lisi
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In a similar manner, i f ve suppose our b i l l i a r d bo l l s 

i n i t i a l l y a t rec t and then suddenly moving without being set in 

•otion by an outside spa t i a l system, we shal l have to pos tu la te 

the existence of a "motion crea t ing causa l i t y . " 

Final ly l e t us suppose tha t we find a difference from 

one time to another in the complexity of re la t ionship: , of our 

b i l l i a rd b a l l s . For example i f the b a l l s in the f i r s t place 

were arranged in a f a i r l y simple configuration, e .g. a square, 

and i f at a l o t ^ r time the out l ine t ey forr. i s the comparatively 

Complex one of an a n i - a l , we shal l be forced to oostula te an 

exterior cause for the newly-produced complexity. Even in the 

absence of any new elements ( b i l l i a r d o-=lls) or becomings 

(movements), we should be forced to adiiit ';he existence of such 

•cause, and t h i s type of r e l a t i on we :^y now c a l l " ind iv idua l -
12 iaing causa l i ty . " 

But what do we find when we turn to material re; l i t y ? 

Ire a l l of these types of causal i ty real ized or so;:;e only? 

Of course, i t would be impossible to say that anything 

theoretically possible never happens. Whao we have to consider 

here, t i en , la the normal s t a t e of aff- . irs considered by phy­

sical laws. And in t h i s realm, the law of the conservation of 

natter eliminates the second type of causal i ty from our ordinary 

Otailderation, while the law of the conservation of c-ier^y does 

*•*•• Science and Philosophy of the '"irganisj". p. 320. 
I latory and Theory o f l T t a l i o m . p. lW.Trob lem of Individuat ion. 
P. 50. 

12» Science and rhilosophy of the nrganisrr., P. 321. 
j&ytorv and Theory o f ' y l t e l i sm . pp. SQ"CU5G"1. Problem of Ind i ­
viduation, p . 51. ' 
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a s imilar job in blocking out of our t linking the t h i rd type. 

This elimination process, then, leaves us with only the f i r s t 

and l a s t types of causa l i ty as p o s s i b i l i t i e s . Of these , t i e 

f i r s t type, s ingular causa l i ty , embodies th< ordinary r c l r t l o n s 

existing between inanimate material objects and studied by physics 

and chemistry. Concerning the existence of individual is ing 

causali ty we cannot at t h i s s tafe b' sure, ut i t at any r ? t e 

Offers a promising clue in our invest ! ; t i on of biological 

problems. ^ 

I t seems obvious to a super f ic ia l process of re isoning 

that the development of the organism from a s-»n"le-c-lle>• uni t 

to the full-grown adult represents ( i f we neflect the incrense 

in the number of uni ts ) an example of ju s t t h i s increasing com­

plexity of re la t ionship explicable by individual is ing d u s i l i t y . 

Supposing t h i s naive reasoning to be correc t , t :cre are two ways 

In which an outside cause could be conceived: as a spacial 

ent i ty , in which case the organism might be conceived of as 

simply being a machine constructed by another Machine, or as a 

non-spatial cause, in *ihich c^se there ex is t s the disputed v i t a l 

yrineiple. Closer a t ten t ion to our or iginal induction, l v ever, 

reveals that we may have overlooked a th i rd a l t e rna t ive—tha t 

the complexity of the resu l t i s a i re , dy ac tual ly pre r- i t in the 

•ingle ce l l from which the organism evolved. Not t h a t , oi 

course, the zygote wil l contain the completely for,' oa animal 

in miniature, including such tr., *. n d< rd accessories s t ee th , Limbs, 

13. Science and Philosophy of the Organism, -.p. 32.-^-323. 
K 1 ^ && Theory o f v i t a l t s m . p. 200". problem of In4ivi.du-.tion. 

http://In4ivi.du-.tion
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eyes, hair, and so forth,1^ but i s i t not at least possible that 

there be a corresponding complexity of, say, a chemical type, 

which forms the evolutionary basis for the later physical com­

plexity? 

How shall we decide between the three alternatives? It 

was at least partial ly to answer th is question that a famous ser ies 

of experiments was undertaken, beginning with the work of Roux 

on the embryologies! development in a frog, ind among those who 

followed Roux in the inveetlgation of th i s crucial question was 

Driesch; by his results the l a t t e r was led into the camp of 

vitalism. 

Briefly fioux' s experiment may be described as follows: 

with a heated needle he k i l led one of the two f i r s t c e l l s of an 

embryo frog, keeping the other one a l ive . If one proceeds upon 

the assumption that the f i r s t c e l l contains within i t s e l f the 

organisation of the entire adult, then i t wi l l be reasonable to 

•oppose that half of t h i s organization wil l , ass to each o.t the 

first two blastopores, so that out of each, half of an embryo 

will be formed. Now th i s i s precisely what Roux found to be 

true. Out of h is single surviving blastopore there developed 

half of a typecal frog embryo—"an organism, indeed, which was 

as much a half as i f a fu l ly formed embryo of a certain stage 

had been cut in two by a razor."1* 

14. Such a poss ib i l i ty was, of course, widely and loudly 
upheld for over a hundred years as the "preformation" theory. The 
absurdity'of countless unborn being contained fu l ly for.ied in each 
gem c e l l , together with the negative testimony of tne hirii-power 
microscope f ina l ly did the theory to death, History and Theory of 
I&£liem, pp. 3*-40. l "~ 

*5. acfronco and philosophy of t i e Organism, p. 36. 



-48-

I t was in checking the r e su l t s of Roux' s experiment tha t 

Driesch made the discovery that was to make hia a v i t a l i s t . In 

Drieeoh's experiment, the general plan v:ac iden t i ca l , although 

the experimental subject was different—he used the eggs of the 

common sea-urchin (Echinus microtuberculatus) —and h i s exper i ­

mental method was somewhat d i f fe rent , for instead of using a hot 

needle, Driesch shook the egga of the Echinus at the two c e l l 
16 

stage un t i l one of the c e l l s died or the two were separated. 

At f i r s t the r e s u l t s of t h i s division see «ed to bear out Roux'a 

r e su l t s , for there developed from the one separated blastopore a 

hemisphere instead of the usual sphere produced from a normal egg. 

By the time the embryo had reached the b las tu la s tage, however, 

i t had formed into the usual sphe r i c ; ! shape and appeared to be 

lA every way normal, except tha t i t was only half the norraal 

• l i e . Furthermore, t h i s apparent wholeness pe rs i s t ed and in 

the end gave r i s e to a small but complete pluteua-larva of the 
w. *7 cea -urchin. 

Beyond t h i s experiment, Driesch proceeded to show t h a t 

the same r e s u l t could be obtained from any of the c e l l s at the 

four ce l l stage of the embryo, and that three of these four c e l l s 

16. A somewhat l e s s violent .nethod of accomplishing the 
came object wae established l a t e r by the discovery of Herbst 
that oe l l s of the Ilchinus,dividing in wat . r 1 eking calcium, 
lose contact with each o ther . Hence, any number of d iv is ions 
»ay be allowed under such circumstances, and tut separate c e l l s 
then t ransferred to a normal sea-water environment in which the 
• e l l s wil l go on dividing and wi l l cling toge ther . i r e r e s u l t s 
as far as the f i r s t two div is ions are concerned are tne 3ame as 
those obtained in the experiments raentioneo in the t e x t . cf. 
Science and Philosophy of the Organism, pp. 6?-o6. 

1 7 . I b i d . , pp. 38-39. 
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18 also produced a normal larval stage. Indeed, one-fourth—any 

cmc-fourth—cut at random from the embryo at any time up to the 

blastula stage of the sea-urct in gives r i se to a small but fu l ly 
19 fanned larval stage. 

There i s only one conclusion that Driesch can draw from 

al l this—and there i3 much confirntory evidence besides—and 

that i s that the potent ia l i t i e s of a given embryonic ce l l are 

not limited to i t s actual fa te . This particular c e l l i s destined 

to give rise to these organs having this location and no o t h e r -

yet i t has the,power Jjand under varying circumstances i t wil l 
•St, 

realize th i s power) to give r i se to other organs having other 

locations, other functions, and other histological characterist ics . 

In short, the c e l l s are equipotential, each one having the sriae 

possible goals in the developed animal as the others. Moreover, 

in each individual case, these potent ia l i t i e s develop harmoniously, 

each one actually developing precisely that potency that i s most 

suitable for the organism as a whole. Hence Driesch c a l l s the 

total of these c e l l s a "harmonious-equipotential system." 

What could be the Influence that deter ines, then, which 

of the many equally present potent ia l i t i e s wi l l be actually 

developed? we have already seen in our causal analysis that here 

we have to take three p o s s i b i l i t i e s into account; the presence 

18. | b l d . . pp. 40 f. 

*9. History and Theory of Vitalism, p. 209. 
2 0 • Science and Philosophy of the Organism, p. 88 
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cf come outside influences, the previous s t a t e of the system 

within i t s e l f , or f i n a l l y t ha t something non-spat ia l i s the cause 

of t h i s phenomena, Which of these wil l provide a sa t i s f ac to ry 

explanation of the facte? 

Of these a l t e r n a t i v e s , the f i r s t need scarcely be cons i ­

dered. Iiost outside forces are completely e<rjal in d i rec t ion , 

acting upon one side no more strongly than on the o taer . lence 

if the ,ac tua l fa te of c e l l s in s harnonious-equipotentisl system 

varies without a corresponding var ia t ion in outside forces , the 

second i s not causal ly connected to the f i r s t . Of course, t h e r e 

are come forces , e .g. 11, ht and gravi ty , that are one-sided, so 

to speak, but while these have some influence in the development 

Of p l an t s , they are well known to have no such influence in the 
21 case of animals. Neither d i rec t iona l nor non-direct ional ex­

ternal s t imuli w i l l , therefore , answer our problem, 
J 

I s i t not poss ib le , then, t a a t there e x i s t s within the 

structure of the embryo an organization of e i ther a physical or 

chemical type—i .e . a machine in the broad sense—that precon-

talns the organization of the complete organism, so t aa t no roal 

new complexity of re la t ions has been produced at a l l? 

That such an explanation :..ir-ht bear the weirht of account­

ing for normal embryologic 1 development Lriesch wi l l admit; 

but that i t does so in view of the experimental f ac t s s e e s to 

him fan tas t i c , for the very nature of a machine cons is t s in a 

varying arrangement of p a r t s —that the par ts should di f fer in 
— — — — — I I I II II I M n i • i n ii 11 • • II ii I I I 

21. Problem of Ind iv idua l i ty , p. 16. Science and 
Philosophy of the Organism, p. 88* 
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• i se , dens i ty , chape, or composition, and therefore in function, 

end that these pa r t s should be arranged in a cer ta in order so 

that the a c t i v i t i e s of each part may be properly co-ordinated. 

Hence, a machine eiaply cannot be divided at any point and remain 

what i t i s , for the order and the sequence tha t cons t i tu te the 

very essence of the machine would be thus destroyed. 3o to quar­

te r a pr in t ing press would be not to get four p r in t ing presses 

but to get four p i l e s of junk. The organism of the embryo, how­

ever, can be s p l i t in to four pieces and wi l l nonetheless remain 

what i t i s . fhe source of the f ina l organizat ion, there fore , 

Cannot be precontalned In the embryo as a waohlne. For even 

if we supposed the embryo to be made up of four machines, t h i s 

would not explain how we could divide the system almost at wi l l 
22 

and s t i l l r e t a in i t s wholeness and typ ica l organizat ion. 

I t i s equally impossible chat t n i s d i f fe ren t i a t ion of 

the pa r t s of an organism be due to purely chemical means—to the 

dis integrat ion, for example, of some chemical substance, the 

breakdown products of which would then migrate to different 

poles of the embryo to serve as means of specifying t h e i r r a t e 

of growth, morphological c h a r a c t e r i s t i c s , a c t i v i t i e s , and so 

forth. Such a theory would involve as a consequence, f i r s t of 

a l l , tha t the organism would follow in i t s development the 

s t r i c t l y geometrical d i s t r i bu t i on cha rac t e r i s t i c of chemicals 

in building forms, a d i s t r ibu t ion exemplified, for example, in 

a c rys ta l ; and t h i s consequence i s siiaply not rea l ized in l i v ing 

1 A r „ 2l; 3H e S c 3 a-rf Philosophy of the Organism, pp. 102-
*°5. Problem of Ind iv idua l i ty , P P . 17-IS 
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things. Moreover, parts of the bodiy having identical chemical 

compositions, e .g . the bonee, differ widely in shape and struc­

ture from one part of the body to another; these differences, 
23 

then, are obviously not accounted for by chemical means. 

With the elimination of these two p o s s i b i l i t i e s , then, 

we are l e f t with only one alternative as an explanation of the 

wholeness and organization of a l iv ing thing—that i t i s depen­

dent for i t s existence upon the oaucality of a non-epatial agent, 

an agent that, without adopting the Aristotelian treatment of 

the nature of the l i f e principle, Driesch c a l l s by the Stag ir i t e ' s 

term, "entelcchy." 

For the existence of th i s entelechy Drieech advances two 

farther proofs, one from the existence of so-called complex-

eeuipotentlal systems within the organism, and the other from 

the historical basis of action in come organisms. 

A complex-equipotential system may be described as a 

system in which "all the elements are equally able to form the 

ease complex t o t a l i t y out of themselves."^ The ovary of an 

animal, for example, i s such a system, for each of the c e l l s 

within the ovary, i . e . the eggs, are equally eapable of giving 

rise under proper conditions to the complex whole of an adult 

organism.26 

23. Science and Philosophy ojf the Onanism, pp. 102-105. 

24. ibj j i . , pp. 96-101 
25» Prc-blam ££ Individuality, p. 21. 

26. Thus such a aye ten differs from a harmonious-equi-
potentlal system such as the blastula, wherein e^ch nerher i s 
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In the very fact that such a oyster ex i s t s there i s no­

thing that i s exclusive of a cbemieo-mechanical explanation of 

l i f e , nor i s there any such proof to be gleaned from following 
27 the developmental processes of a single member of such a system. 

iut i f , taking the opposite course, we follow the tracks of such 

a iyctem back to i t s or ig in , we ahall find a different opportunity 

for profitable analysis awaiting us. For here we discover a 

startling fact: that a l l of the members of t h i s system are 

descendants of a single c e l l , i t s Anlage in the technical German 
28 description. 

If now we cay that each oel l of t h i s oomplex-equipotential 

system contains a machine that i s the source of the vaster machine 

we cal l an adult organism, we are faced with a rather embar­

rassing choice. For either we cay that the Anlage I t s e l f was a 

machine, in which case we are maintaining the absurdity that a 

machine can divide almost countless times and s t i l l remain i t ­

self (an impossibility as we have already seen), or we are mala-

tttoing that the source of the machine i s not the organization 
ot *** Anlage. and must, therefore, be a non-spatial cause 

29 
act identical with the system i t s e l f . Once again, therefore, 

ecjually capable of giving r i se to any of the re lat ive ly simple 
Organic parts out of which the whole organism i s ade up. ine 
division, however, does not seem too precise, and at best refers 
to a difference in degree rather than in kind. 

27* That i s , at l e a s t , nothing that we have not already 
toncldered in the f i r s t proof. 

2*» Problem of Individuality, p. 22. 

**• Science and Philosophy of the Organism, po. H 7-150. 
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our argument i s ca r r ied i r r e s i s t a b l y to the existence of an 

entelechy. 

Thus the second argument i s quite s imilar to the f i r s t , 

both being based ul t imately upon the Impossibi l i ty of conceiving 

any machine tha t per iodica l ly s p l i t s in half and yet remains 

identical through any number of such d iv i s ions . In our con­

sideration of the th i rd proof, however, we snai l n.eet with an 

ent irely nev, aspect of the difference between an organism and a 

machine, and pa r t i cu la r ly i s t h i s t rue of cer ta in ac t ions of 

animals and men. I t i s in t h i s l a t t e r area, the f i e l d where the 

divergences are the g rea tes t , tha t we sha l l find our proof. 

There are two cautions which Jrie&ch urges before be­

ginning the examination of t h i s proof. One i s that the i n s t i n c ­

t ive act ion of animals .n.ust be eliminated from consideration in 

th is proof. For i n s t inc t ive movements are spec i f ica l ly perfect 

the f i r s t ti^.e t ha t they occur; and such a motion may be mecha­

nically explained, though with considerable s t r r l n i n g of credu­

l i t y . Moreover, since the appro-cr. to t a i s problem i s b io lo ­

gical ra ther than psychological, the methods used in studying 

animal nd even hur.an behavior cannot include in t rospect ion; 
31 we must, in 3hort, adopt the nethod of the flehaviorists. 

30. Problem of . individuality, pp. 24-25 

31* Science and Philosophy of the Organism, p. 203. 
Driesch in t h i s work seems to re jec t the -.hole of In^rosaective 
psychology, cal l ing t h i s a "pseudo-psychology." cf. pp. 193 and 
203. However he does not accept with the metiiod of Behaviorism 
*n* a pr iory assumption of aatson concerning the ..on-causal 
nature of1 consciousness, ffe merely ,-grees th^t consciousness 
canuot be studied s c i e n t i f i c a l l y . c f . p . 203. 
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Let us then with Driesch concentrate our attention u'on 

the phenomena of animal action, i.e. that phase of the behavior 

of animals that is learned. For just as some actions arise per­

fectly formed in kind upon the first adequate stimulus, (though 

they may be perfected in facility later), so there are other 

responses to stimuli which do not arise, at least immediately, in 

answer to the first appropriate stimulus, but do so after T. any 

repititions of the stimulus. The behavior of a nursing c'lild is 

an instance of the first sort of response, and these we shall 

call instinctive. The tying of shoelaces is an obvious case of 

the second sort, and these we shall agree to crll actions. 

The determining character of an action, therefore, is due 

not to the immediate stimulus alone; at least it ir.ust be posited 

that other stimuli during the life of the individual have iso 

a determining effect upon the specific nature of this reaction. 

It is a behavior pattern with a history. If we had not excluded 

psychological description we could say that in action the beha­

vior of the organism is modified by experience.-*2 

So far, however, our description of action could apply 

•qually well to a machine as to an organism, for many machines 

are capable of producing actions determined by long-past sti­

muli. One of the most obvious cases of this kind is the phono­

graph, an instrument that is reproducing for us tod^y the son>,s 

of a Caruso dead for a quarter of a century. 

32. This snuggling of psychology in through the windows 
Is Driesch' s procedure, net mine, cf. Science *nu .-niiosoph/ 
fi£ the Organism, p. 204. 
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Tet in the very exemplification of the machine that re­

acts on a historical basis, we intuitively recognize that this 

tort of behavior is vastly different from what we call action. 

Ani it is plain where this difference lies. For the machine 

limply reproduces the stimuli which have been impressed upon it, 

idiereas the organism does nothing of the sort. »hile the organism 

has its action modified by its history, the action cannot be said 

to be wholly determined by its past stimuli—there must be other 

specifying causes to account for the kind of an action produced. 

Can we analyze further the nature of these differences? 

Can we in particular identify t'oem as bein<5 due to a non-mecha­

nical causality operating in the org -nism? Let us look once 

•ore to the relation between the stimulus and the responses of 

action to see what answer we can get to theoe questions. 

One principal difference between machine and organism 

teems to be that in the phonograph there is immediately set up 

a determined correspondence between one stimulus and one resoonse. 

What is given out on subsequent playinr back of the record is not 

only always the same, but it is the specific stimulus simply 

reproduced. In the case of an animal, however, what appears to 

happen is that, first of all, the response is by no inĉ ns ne­

cessarily of the sa.e kind as the stimulus, and moreover tne 

various stiiuli together with their previous effects seem to be 

broken down into elementary components and stored up to make a 

cort of reservoir of possible responses to situations. 

That this is so may be seen even in such elementary 

types of action as the conditioned reflexes investigated by 
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Pawlow in dogs. Tl a b e l l i s run*; " r t <ently enough uj.on o c c a ­

sions when s a l i v would normally be s e c r e t e d , e . ^ . i ^ e a :*ood i s 

brought to an an i !a ; l , Pawlow showed t h a t in ? sho r t t ime t h e same 

e f f ec t—sec re t i on of saliva—may be produced by t h e r i ng ing of 

the b e l l a l one . Obviously, he re a connect ion has been < ade be ­

tween what i s o r d i n a r i l y a -lsmstched s t imulus - response team. 

Again l e t us say, an animal t r i e s to escape from a p a i n ­

ful s i t u a t i o n by t h r e e unsuccessfu l .neit.^as before ach iev ing 

freedom by t h e f o u r t h . I f t h e animal has ti>e r>o>. e r of l e a r n i n g , 

on subsequent ooc-1 s ions i t w i l l make fewer unsuccessful a t t e m p t s , 
33 and f i n a l l y w i l l produce the success fu l response i m . e d i a t e l y . 

Now nothing of t h e s o r t i s found in nachines . X most 

Changes of behav ior in machines due to t h e i r h i s t o r y a r e quan­

t i t a t i v e changes due t o so-ce l i n r e x i n r e f fec t In t h e machine, e . g . 

wear, magne t i sa t ion , e t c . , and are analogous to the o rgan ic 

phenomenon of f a t i g u e r a t h e r trari to t h e characi e r i s t i c of 
34 act ions we have b<. en s tudying . 

Even more s t r i k i n g i s t he c o n t r a s t between t h e res oases 

Of an organism and t h a t of a machine with regard t o t h e wholeness 

of a s t imulus* For i f p co-.vlex s t i ' u l u ; , i s in r e s t e d upon a 

machine, each of the. v - r i o u s e l ' * e a t s w i l l produce i t s own i n d i ­

vidual r e sponse ; t he s t imu lus w i l l b< t o the r s c h i n e t ' .e aim of 

the simple r t i m u l i conta ined t h e r e i n , t a e effect. \ , i l l be simply 

the sum of Ind iv idua l e f f e c t s . 

33. I b i d . . op. kl<:-213. 

34. I b i d . , pp. 2 0 2 - M 3 . 
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In organisms, however, t h ca-e i s of.cn e n t i r e l y d i f f e r ­

ent. The animal r e s e t s — a t l e a s t in c e r t a i n cases—to a s t i m u l u s 

as a whole; hence a stcall change in t".e- s t imulus ay r e s u l t in 

a d r a s t i c change in oaV'vior , whi le a d r a s t i c c-h&njr,*- in t h e s t i ­

mulus nay produce no chan e in response a t a l l . The do- t n a t , 

a t t h e approach of i t s !;iastv r , goes bou^.aing a o i i i/ne s t r e e t 

with Joyous ye lps sjey rent-:; in e n t i r e l y unmoved or growling hoc-

t i l e l y a t t a e approach of anyone e l s e . £ven o re remarkable i s 

the behavior of a an in a conver sa t ion , here t a e words, Your 

b ro the r l c s i c k , ' r e f e r r i n g t o a long-absent and l i t t l e i e s ed 

•ember of t h e family may produce an e n t i r e l y d i f f e r e n t r e a c t i o n 

in kind and degree than w i l l t i e s ta tement , 'Your mother i s s i c k . " 

Tet t h e only change in t h e s t imulus i s a chan, e from the l e t t e r s , 

"br" t o t h e l e t t e r , "m," in one word of the sen tence , a change 

out of a l l p ropo r t i on t o t h a t of t<e r e a c t i o n . n the o t h e r 

hand, i f t h e h e a r e r unde r s t ands , rench, t he sen tence , Votre 

mere es t m a l a d e , ' though a t o t a l l y d i f f e r i n g e n t i t y in i t s 

physical p a r t e , roducec t h e saue e f f e c t as t h e Engl i rh e q u i ­

va len t . The only exp lana t ion i s t h a t each complex group of sounds 

makes up a s a s t imulus fo r the orgsnis-r. a whole t a r t i s d i f f e r e n t 

from and more t .an t h e sum of i t s p a r t s . Once a> tain, t a e r e f o r e , 

we f ind the o rgan i se a c t i n g in a way ta:; t i a t-ot oaly dif;"•• x-out 
35 from a machine, but. would be impossible i n one. 

On t h e b a s i s of taesf. ti ree p r o o f s , working- out as they 

do t o a s i ng l e conc lus ion , Driesch r e s t s h i s cane fo r ti.e r e .Lity 

of the en t e l echy . *e can, i t i s t r u e , add o the r ia-.'j.c.-tions of 

35 . I b i d . , P . 214. 

http://of.cn
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the truth of vitalism: from the faets of regeneration and healing, 

for example, or from the l i t t l e knowledge of inst incts that we 

have been able to gain. S t i l l these indicia are not to be con­

sidered f inal , whereas the proofs as given are thought to be 
36 

Inescapable demonstrations. 

But when the existence of an "entelechy" has been a f f i r ­

med, when i t has been demonstrated as tae non-spatial suff icient 

reason for the explanation of the characteristic properties of 

the organism, has everything been said about i t that might be 

•aid? Or can we find out more about the nature of th is mysteriouc 

agent in Itsel f , and about the causal relationships linking i t 

to the material components of the organism? Since we are en­

gaged in an a posteriori proof, l e t us look at the causal link 

between body and entelechy f i r s t , and go on after the settlement 

of those questions to the study of the entelechy considered in 

i t se l f . 

A primary di f f icul ty seems to arise from the fact that 

the body of a l iv ing thing seems to submit to two different kinds 

of law] i t i s at once governed by the physical law that binds 

Inorganic nature and by another group of 1 we unique to the bio­

logical kingdom. The f irs t step in clarifying the relations of 

body and entelechy must be to ask t o what extent the entelechy 

voidc the physical law and how this i s accomplished. 

What can possibly be meant by saying that the organism 

i s subject to physical laws? The implication here ir that the 

living being i s in some respect a machine, for physical laws are 

&• History ***<* Theory of Vitalism, pp. 214-215. 
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mcchlne laws. They are based precisely upon the assumption that 

CTcrything lc made up of extended matter moving in space.^7 phy­

sical lawe, then, have for their function the statement of the 

energetic relatione between one body and another, or between a 

body and i t e motion. 

How because the body i s obviously a material system whose 

parte, e.g. the c e l l s , have a certain spatial relationship, i t 

must be considered Jjg i t s e l f as a machine, and whatever non-

mechanical action i t exhibits must be attributed to the entelechy. 

Thus the nature of the body i t s e l f explains i t s subjection to the 

mcehanioal lave, and i t s relation to the entelechy renders i n t e l ­

l ig ib le the appearance of new determinants. Kow far, however, 

does t h i s modification go? 

The fact i s that we have already answered that question 

fa large part. 4B have seen that matter-creating causality and 

energy-creating causality, while a priori possible in the world, 

are not actually realized even in the organic realm—that i s to 

•ay that the principles of the conservation of energy and of 
39 

natter hold true in l iv ing as in inorganic things. Hence the 

one type of causality l e f t to entelechy i s the individualising 

37* For the purpose of our present analysis l e t us i g ­
nore the question of whether th is matter i s qualitatively the 
came or not. The ultimate hope of every Mechanist i s to reduce 
all matter to one common kind, e'.g. the ether- Whether or not 
this i s possible, however, makes l i t t l e ultimate difference; 
the bade requirements of quantified -.att< r and motion in space 
remain constant in a l l theories, cf. Science and ghilosouhy of 
Iki&gSSiSS. P* 269. 

3d. Ibid. , pp. 269-270, 

39. JbJLd., pp. 255-256. 
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40 

caucality* Hence, Driesch suggests, the entelechy must inter­

fere with the normal course of the natural laws only by guiding 

and arranging them for its own purpose. 

To deccribe the mode in which such a thing may come about, 

Briesoh proposes three possible solutions. His own theory is 

that the entelechy might be supposed to suspend temporarily cer­

tain actions that would otherwise take place according to physical 

law* This would imply actually a double power within the organ­

ism, for in addition to being able to stop one action, and later, 

of course, to alio* it to resume by lifting the suspension, the 

entelechy would be able also to exercise control over which of 

two possible actions will take place. Let us say, for example, 

that the chemical compound "a" is able to react with either of 

the elements "b" or "c." Let us further cay that If the three 

chemicals were mixed under inanimate conditions, "a" would 

react with "b" rather than "c". Now the entelechy may suspend 

both of these possible reactions so that no change at all takes 

place. Moreover, by suspending the reaction of "a" with one of 

the substances, it may cause it to react with the other—even 

with "c" despite the greater natural affinity of ''a" for "b". 

In addition to explaining how entelechy does modify the 

lawe of nature, this theory has the advantage of accountlag for 

many things that do not happen. For examples, it explains why 

the organism cannot become independent of its environment• 

W*u °'» supra. pp. 45-46, 

^ Science and Philosophy of the Organism, pp. 26I-264. 
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Intelechy, ac the suepension theory explains, does not create the 

difference that enables one substance to act upon the other— 

hence there wi l l be no reactions between physical or chemical 

agents not already potential ly reactive by nature. Neon, for 

instance, would not react any better in an organism than outside. 

Reither can the entelechy create a substance i t needs from e le ­

ments that would not naturally cause such a result—it could not, 

for example, force sulfuric acid out of a combination of sodium 

chloride and water. All i t can do i s to interrupt and cause to 

resume a ser ies of events that can take place according to 
42 

nature' s laws. 

A aecond possible way in which entelechy might interfere 

with the mechanical laws of inanimate nature i s suggested by Dee*-

cartes* analysis of the mind-body problem. The mind, according 
43 

to Descartes, cannot change the total energy in a dynamic sys­

tem, but could be conceived of as changing the direction of that 

energy. Since such an action ordinarily implies an expenditure 

Of mechanical energy, however, it seems that such a solution 

requires the entelechy to be an energy-creating cause, a possibi­

lity that has been rejected already. In a later study of this 

possibility, however, Eduard von Hartmann has suggested that the 

energy required to effect this "transportation" of energy from 

42* Ibid.. pp. 261-262. 

43. Knowing nothing of the la ter distincti>n \ade be­
tween kinetic and potential energy, Descartes evolved th is 
solution to account for changes in direction of kinetic energy 
alone. Hence such a solution as the suspension of enerry—a 
process that involves transforming kinetic into potential enerry--
w a d be impossible for him. cf. Ib id . . p. 273 
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one spat ia l axis to another might be drawn from the energy i t s e l f . 

Whether such a refinement i s necessary i s ( to Driesch at l e a s t ) 

questionable, since in any case toe t o t a l rr ourtt of energy r ep re ­

sented by a moving body retrains the s are, and the par t of the 

principle of i n e r t i a dealing with the s t r a i g h t - l i n e notion of 
44 moving p a r t i c l e s i s abrogated for organisms. 

There i s s t i l l a t h i r d imaginable solution to t h i s prob­

lem. For the action of the entelechy might well be a purely nega­

tive one—a prohibit ion ra ther than a command, according to 

th is account, the material ^ a r t i c l e s would o rd inar i ly follow 

their own courses except that they night be prevented from f o l ­

lowing t h e i r natural course in some respects , much as a beam of 

light i s ref lected from i t s natural course by a mirror. Tie ro le 

•f entelechy would be something l i k e a 'Keep off the grass" sign 

la a park. This Driesch c a l l s the "hypothesis of immaterial 
45 

resistance." 

To t e l l which of these theorica i s the one tha t cor re­

sponds to r e a l i t y i s , in tae present s t a t e of Knowledge, impossible. 

There a re , however, ce r t a in indicat ions that -ake possible some 

tentative judr aents of t h e i r r e l a t i v e worth. For ins tance, the 

second explanation, since i t seems to l imi t the powers of e n t e l e ­

chy by nothing but the t o t a l of avai lable energy, does not have 

the advantage presented by the o thers of being able to account 

for the things entelechy cannot do. And since tne th i rd 

44. i b i d . , pp. 273-275. 

*5 . Ibid*. PP. 275-276. 

^6« I b i d . . p . 273. 
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theory restricts the power of the non-spatial agent -nore than 

any cf the othere, it is perhaps to be preferred; it is easiest 

to explain, on this basis, the peculiarities of individual 

organisms due to their mechanical configuration as well as the 

universal features they exhibit because of their entelechy. 

So Multiplication of theories as to the manner in which 

its causation le carried out, however, can answer for us the 

deeper problem of the nature of this causality- The question 

sight be put thus: Is the entelechy that causes these actions 

of the organism dependent itself on the material body, as being 

the result either of some special kind of living atter or of 

• particular configuration of cnericals taat we call a living 

ccdy? This question we :.uist now proceed to answer. And first 

v# •ball have to deal with two preliminary points, the nature of 

4c«tttrial eubstance, and the existence of a living aterial 

substance. 

It seems that all material substances have this charac­

teristic in common, that they consist of simple substances 

existing beside each other in extensity. This characteristic 

colds true whether it is assumed that the mechanical or the 

dynamic view of reality is held. For even in the latter view, 

deposing that matter is made up of forces emanating from indi­

visible, on ex tended centers, still the forces themselves are 

extended and the substantial complex exists in space in an 

extended way. Jnd this is the only universal characteristic of 

47- Ibid., p. 276. 
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• a t t e r . The other q u a l i t i e s of such a substance may ch'-nfe from 

one body to another, but the requireme .t tha t they a l l - l ike ust 
4* be extended does not vary. 

In what sense, then, do we spcax of a l iv ing Material 

substance? A careful analysis of the sc i en t i f i c fv-ideuce on t h i s 

point i s scarcely nelpful in our a.aich ib r i t . fru--, the scien­

t i s t s speak f ree ly , for exarale , aoout a s s i l l ^ t l m , an^ tl i s 

may be presumed to be the action of a l iv i iv or, anisii i nc io sing 

i t s substance at the expense of the component? of i t s environ­

ment. However', on u closer look such a def in i t ion i s aeen to be 

•ere assumption with v. ry l j t t l c l a s i s in r e a l i t y , dho could 

say, for example, a t v.hat ioint t ^ i s presumed assi d i r t i o n takes 

place or what <-ort of mysterious process i t "ight be? 

Now the i a c t s tha t are r e a l l y presented to us by bio­

chemistry inform u& that the l i v i n g or> nics it, actual ly .a=de up 

of a mixture of many d i f ferent cher ica l suustances, none ol which , 

taken in i t s e l f , i s a l ive or shows any of the ch r a c t e r i _ t i c s of 
49 l i fe . Furthermore, not any one of tae specif ic subst nces in 

the body oy act ing i t s e l f on food charges t r i e into i t s own sub­

stance; t h i s task i s always performed by anota t r ele ent, v i z . 

an enzyme, '(ence the process of c ss i r . i l : t ion on i t s c 'epical 

showing turns out to be a peeudo csaiir^i. ti~>n, and, more 

48. I b i d . , p . 276. 

49. Not tha t therr- re not chemic 1 substarces that are 
•pecific, in nature at l e a s t , t ) l iv ing t ' . i n^s , although ...nv of 
these eubstances can be eyntnesized outsia*- l i v i n g things, and 
probably there I s no a p r i o r i impossibi l i ty roncemea in syn-
theslsing the others."" In any case, however, t v e in^iviJi -1 sub­
stances do not Manifest to us any of the ci a r^c t r i s t i c s of 
organisms, e .g . nu t r i t i on , s e n s i t i v i t y , e t c . , 

http://ssir.il
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l a p o r t a n t , t h e r e i s here t o be found no sign of t h e e x i s t e n c e of 

50 
a l i v i n g subs tance . 

As a mat te r of f a c t t he re a re many i n d i c a t i o n s , and t o 

Driesch not merely i n d i c a t i o n s but p roofs , t h a t t.^ere cert be no 

such t h ing as a l i v i n g m a t e r i a l s u b s t a n c e . " To say t h a t t h e r e 

e x i s t s such a t h i n g as a m a t e r i a l , chemical , l i v i n , subs tance 

that "bea r s " en te lechy would be t o a t t r i b u t e e x t e n s l t y to t h e 

entelechy, fo r we have seen t h a t t h e one c h a r a c t e r i s t i c of Ma­

t e r i a l substance i s ti e i r ex tens ion , flow t h a t en t e l ecny i s ex­

tended i s imposs ib le , o therwise t h e d i v i s i o n s performed in the 

embryo of the sea-urchin vould have r i v e n very d i f f e r e n t r e s u l t s 

than they d id . The fac t t h a t a complete organis t! was evolved 

shows t h a t thr> entelechy must I t s e l f have been l e f t whole and 
51 undivided by t h t d i v i s i o n . 

Another argument a g a i n s t t he " l i v i n g substance" theo ry 

can be found in t h e s t r ange consequences t h a t fol low ftom such 

a not ion. T h e o r e t i c a l l y , we should be a b l e to buy in t l e market 

place, i f t he theo ry were t r u e , " s i x rounds of l i o n subs tance , 

or a pound and a h a l f of eag le subs tance , o r t a r c e ounces of 

earthworm subs t ance . "* 2 Now of course i t would be ooas ib l e t o 

purchase s ix pounds of l i o n meat , but t h i s i r r e r t l y a mix tu re 

of p r o t e i n s , f a t s , s u g a r s , and o t r e r inorganic e l e r . e n t s — i t i s a 

col lect ion of subs tances , not one "homogeneous chemical m a t e r i a l 

*hieh i s supposed t o r ep re sen t t h e ' b e i n g - a - l i o n . » " ^ 

50. Science and rh i l o sopay of c;te Orgs-- isi.i. pp. .^o- i .92 . 

5 1 . I b i d . . pp. 292-293. 

52. I b i d . . p . 293 

53 . I b i d . . p . 293 
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But s t i l l a t h i r d d i f f i c u l t y prevents ori< sen from con­

sider ing en t e l echy as t h e r e s u l t of a m a t e r i a l sub star c e . I f 

such were t h e c a s e , en te lechy would, of cou r se , >>e i t s e l f ... Le^ i^ l 

and as being ma te r i a l i t would be sub jec t t o changes by n ia te r ia l 

energy. However, i t has a l r e a d y been e s t a b l i s h e d ^ t h a t t i e 

react ion of an ente lechy t o body i s not e f fec ted by such a t r a n s ­

fer of energy. Once aga in , t h e r e f o r e , t h e theory of a l i v i n g 

matter a s a cause f o r en te lechy f a i l s to account fo r t h e f a c t s . 

But i f t n e r e i s no one l i v i n g substance t h a t can be con­

sidered as t h e cause of en te l echy , woula i t not be p o s s i b l e to 

••s ign t h e o r i g i n of en te lechy t o a combination of compounds 

arranged in a t y p i c a l " c o n s t e l l a t i o n " ? Once again our answer 

must be n e g a t i v e . For t h e human nind cannot r e3 t con tea t with 

the explanat ion of a new elementary f a c t o r out of simply n o t a i n g : 

the new f a c t o r must have p r e - e x i s t e d somehow, e i t a e r as a po t en ­

t i a l i t y of one of the subs tances in a c o n r t e l l a t i o n or as a sub­

stance i t s e l f t h a t becomes a c t i v e only under c e r t 1 in circum­

stances. In e i t h e r c a s e , however, we a r e once again reducing 

entelechy to a m a t e r i a l t h ing with t h e sa.ae c o n t r a d i c t i o n s seen 
57 

above. 

Summing up, therefore, we e n say that for Drie.ch, the 

54. cf. supra, pp. 60-61 

55. Sc ience and Phi losophy of t h e fT, rnism. -. 295 

56. Thus t h e appearance of e l e c t r i c i t y p r o d u c e by rub -
^ g a g l a s s rod must be expla inea by s u o o s i n g e i f - r t a a t t a e 
rod has an e l e c t r i c p o t e n t i a l (E) t o be/ in with, o r t h a t t h e r e 
exists a substance of e l e c t r i c i t y ( e l e c t r o n s ) t h a t i s hroken 
loose in t h e ac t of rubbing . 

57. Science and Philosophy of the ,.r; -..aisn,, p . 295. 
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enteleohy, whi le dependent i n i i s a c t i o n s upon a / . A e r i a l sub­

stance, i s not dependent fo r i t s ex i s t ence upon t h e ':>ody. "The 

a c t i v i t y of an a r c h i t e c t depends on the e x i s t e n c e of s t o n e s . But 

sould you care t o say t h a t t h e a r c h i t e c t s e x i s t e n c e depends on— 

stones? A heap of s tones without an a r c h i t e c t IJ. a heap of 

s tones , and t h e m a t t e r of an organism without en t e l echy i s an 
58 amount of m a t t e r . 1 

Obviously t o say t h a t en te lechy i s n e i t h e r a m a t e r i a l 

substance nor t h e e f f ec t of a m a t e r i a l sub.-tance i s not t o deny 
59 

tha t entelechy i s in i t s e l f a subs tance . i.s a mat te r of f a c t , 

the reasoning proves t h a t ente lechy must be cons idered as a sub­

stance, s i nce the e f f e c t s we a t t r i b u t e t o i t must be produced by 

•ome subs tances , and we have seen t h a t the extended subs tances 

of the m a t e r i a l world could not be t h e causes of such behavior .60 

But what s o r t of a subst ace can t h i s be? What a re i t s 

propert ies? I s i t e s s e n t i a l l y a psychic or non-psychic th ing? 

Is the sane en te lechy common t o mfiny bodies , or doe : i t s I n d i ­

v idual i ty correspond t o t h a t of t h e m a t e r i a l organism? I s i t 

58. I b i d . . p . 296. he g rea t s i m i l a r i t y in t h i 3 f i g u r e 
to P l a t o ' s " p i l o t and h i s sh ip" i s s t r i k i n g . Indeed J r i c s c h 
borrows a P l a ton i c argument f ro : Ale jb lades I (128a-129b) t o 
prove the Independence of t h e en te l echy , v iz7 t h e l i v i n g substance 
i s d i s t i n c t from t h a t which belongs to i t ; now t i c body i s sa id 
to belong to the subs tance , fo r we say t h a t a dog hes (not i s ) 
paws, l e g s , t e e t h , and a body. Hence t h e i!o^ i s i t s e n t e l e c n y . 
The body i s not t h e .jog but belon; s to t a e Jog. I b i d . , po. 312-
313. 

59. i . e . a substance " in t a e s e m e of so»Beth,np i r r e ­
ducible which re r a i n s the Always unchang. a b l e bearer of i t s 
changeable q u a l i t i e s . 1 ' I b i d . , p . 297-

*°» l pJQ.» PP. 300 and 324. 
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immortal? If so, in what sense? To sor.e of tnese questions there 

are easi ly avai lable answers; to o thers , the answer i s impossible 

or at l e a s t out of reach at present . Let us be*-in by seeing what 

can be known of the nature of the entelechy. 

The only way we c n knov entelechy i s ay r.eans of the 

effects produced by i t on the body. This causa l i ty , c:s we have 

seen, i s of the tyae Driesch c a l l s " individual iz ing causa l i ty , 

a causali ty that consis ts of creat ing in a material system a 

complexity of re la t ionship not belonging to t h i s system of i t s e l f . 

Indeed, we see that a l l the effects of entelechy are always com­

plex "manifolds" that are extended e i ther in sp-ice—the org nism 

Itself—or in time—the act ions of the organism. The entelechy 

i tself , therefore , in order to explain the complexity tha t i s 

Caused by i t in the organism, must in some fashion precontain tha t 

organized mul t ip l i c i ty ; i t must be a 'uanifold" i t s e l f . 

The kind of aanifoldness the e telechy possesses must 

differ from the extensive luanifoldness charact* r i s t i c oi the 

material substance. The f i r s t and second proof both alow tha t 

the enteleci.y must be a non-spat ia l cause; indeed, loth are 

founded upon the imposs ibi l i ty of dividir^ an extended manifold­

ness without taking away any of itc- pa r t s . The nature oi :': 

entelechy, therefore , could be described as an " in tens ive 

manifoldneee."*1 

But such a def in i t ion of entelechy i s merely a sketch of 

this non-epatial substance in a s t a t e of potent i l i t y . I-or 

61. I b i d . . pp. 245-247. 
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ju«t as an a r c h i t e c t only a c h i e v e s t h e a c t u a l i t y of what I e i s in 

the work of c o n s t r u c t i n g , so e n t e l e c h y re ches i t s a c t u a l i t y oiuy 

in i t s ope ra t i on on m a t t e r . "As f a r a s i t i s en te l echy ac tu i t 
62 i s c a u s a l i t y of t h e i n d i v i d u a t i n g form. ' ' 0* 

The c h a r a c t e r i s t i c of i n e x t e n s i v e n e c s , moreover, r a i s e s 

an i n t e r e s t i n g po in t in connect ion with the p r o p e r t y of d i v i s i ­

b i l i t y in t h e en te lechy . For how C J I an unextende" subs tance 

be divided? l e t appa ren t ly t h e ente lec i y i s so d iv ided , e . g . 

in the ovary. ^ Never the less t h e d i v i s i o n of a n o n - s p a t i a l 

system i s imposs ib le ; t h e ide • of such a t h ing i s a p r i o r i 

con t rad ic to ry . I t can oa iy be t h e m a t e r i a l organism, in which 

entelechy mani fes t s i t s e l f , t h a t i s d iv ided ; t h e en te lechy 

I t s e l f must be considered i n d i v i s i b l e . Here i s the f i r s t b i t 

of evidenc t o solve t h e problem of i n d i v i d u a l i t y of t h e e n t e l e ­

chy. There a r e not as many e n t e l e c h i e s a s t h e r e a re i n d i v i d u a l 

organisms.64 Dr iesch , a s a m a t t e r of f a c t , cannot escape t h e 

conclusion of a sor t of wor ld -en te l echy . But of t h i s we s h a l l 

see a l i t t l e more 1 t e r . 

One more p rope r ty of the ente lechy must be mentioned in 

viev of i t s n o n - s p a t i a l c h a r a c t e r — i t cannot <>e confined to any 

one "place" in t h e body. Hence Descar tes 1 l o c a l i z a t i o n of the 

soul in the p inea l gland i s unnecessary . True, t h e r e a re some 

parts of an organism t h a t sea:< t o be ac t fd upon by en te l echy 

62. Ibid., p. 324. 

63. cf. second proof, supra, pp. 52-53. 

64. Science and Philosophy of the Organism, o-. 298-299. 
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while others are not , but t h i s does not j u s t i f y ca l l ing any of 

these centers of a c t i v i t y the "seat" or the proper alace of 

entelechy, This i s simply a matter of points of r e l a t ion . " 

Furthermore, there i s no j u s t i f i c a t i o n in anything tha t 

ve have seen for indulging ourselves in the pseudo-nsycnolo^ical 

assumption that i t i s necessary for every entelechy to be conscious 

or psychic. Tne only thing of which we can affina with ce r t a in ty 

that i t i^ conscious i s our own self. Kevertheless, Driesch 

accepts provisional ly the Ar is to te l ian divis ion of souls , the 

autr i t ive soul (^VX^i* QWlfikX ) being found in a l l l i v ing 

organisms, the sens i t ive soul Cfr*1* e N f ^ X f i K l i ) being 

found as the source of sensation and in s t inc t in a l l aa i rads , 

>n 
66 

A. 
and f ina l ly the "psychoid" ( ypVS ) as the seat of reason and 

•f"actions" being found in the higher animals and in an. 

Here again we run headlong in to the problem of the unity 

and mul t ip l ic i ty of the entelechy, a problem already met in 

connection with the divis ion o£ organisms. In t h i s case we 

have postulated a p l u r a l i t y of entelechies for a single or ­

ganism—and there are many other problems which 'are best 

65. I b i d . . p . 299. 

66. Thus departing from Aris to t le who a t t r i b u t e s the 
rational soul to man alone. Driesch's argument i s tha t the 
higher animals possess ore than nr re i n s t i . c t inasmuch as 
they are able to learn by experience. The f: .ct, however', t ha t 
they aust have a memory sc; rcely e n t i t l e s thon to the reputa­
tion of being i n t e l l e c t u a l besides. I b i d . , a . 335. 

67. cf. supra. pp. 70-71. 
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explained upon the sare supposition, whereas the uni ty of the 

organism, and pa r t i cu la r ly the unity of tae f.-o seen: to deraand 

the oneness of entelechy. Besides, looking at the proble>. fr>m 

the point of viev of the many orgcnlSi.i produced oy one, v.e are 

faced with the jnetaphysic*! absurdity of supposin, tha t non-

epatial e n t i t i e s can be divided or even fused. 

To Driesch, the forced conclusion from these indicat ions 

seems to be the existence of one super-personal entelechy, 

which, however, can exist in two different s t a t e s , "in the one-

modus and the r.any-modus.'' The apparent d iv is ion of ente lechies 

can then be regarded as merely a mul t ip l icat ion of the modes of 

the one entelechy; the fac ts of the unity of organic l i f e can be 
69 

accounted for by the one basic ens tha t i s the entelechy. 

There a r e , besides the ones mentioned, in any indica t ions 

of t h i s basic oneness of entelechy and the mu l t i p l i c i t y of i t s 

modes, ?he cont inui ty and obvious unity of the species and even, 

if we accept the theory of descent, of a l l l i f e find in t h i s 
70 

unity of entelechy t a e i r best explanation. Even the vhoie of 
empirical r e a l i t y exhib i t s the individual wholeness of order t iat 

71 we seek to explain in organises by entelechy. Final ly , such 

68. for example, Driesch consica r s such "stupid" ac t s 
of entelechy ar- t r e development of one-half an e brvo when 
there i s no pos s ib i l i t y th? t the other half wil l develop (in 
Roux* a experiment) as beirra; l e f t explained b\ an orgi nlzatir>a of 
entelechies, each one perfor in*; i t s app inted task in r e l a t ive 
isolation from t \ c others , cf. Science ;-.•••• a Philosophy of the 
Organism, p. 280. 

69« I b i d . . pp. 331-332. 

70. I b i d . , pp. 332-333. 

71 . I b id . . p . 324. 
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psychologlcal phenomena as s p l i t p e r s o n a l i t y r r e unders tandab le 

only in terms of s s i n g l e e n t e l t o ^ y t i . a t has been ? o d i f i e d in 

72 i t s modes. 

So far we have not said much about the place oi finality 

in Driesch's treatment of the problem of life, and yet it is 

apparently in the nature of finality th t Driesch ultin tely 

finds the clue to the basic differences between entelecr y ;nd 

73 
a machine. The reason for this omission Driesch himself ;i.-'kes 

Clear: the notion of teleology has been suspect in the pi ysical 

sciences from the time of Newton. Whether or not this skeptical 

attitude is Justifiatle, it can earily be understood, for only 

too often arguments from teleology have been based on a univocal 

74 

extension of t h e conscious end-seekinr of man. However, i f 

the word "end" i s c o r r e c t l y understood in i t s a n a l o r i c a l s-nse 

ss t h a t toward which an agent has a tendency, t h e r e i s no n e c e s ­

sary ob jec t ion t o i t s use in b io logy. A conscious agent . a s 

an "idea of t h e end in i t s Imaginat ion"; whereas t h e n a t u r a l 

agent has of course no such idea , but i t has a tendency to act 

in one way raoner than ' .notner . Na tu r a l l y t h e end, oeing non­

exis tent , cannot work, but t h e agent having a tendency to an end 

can, and hence Driescl . prefer s t h e t e r n causa f i n a l i s to t h e 
75 

Bore anthropomorphic "purpose . " 

72. i b i d . . p . 334. 

73 . H i s to ry and Theory of Vi ta l i sm, pp . 1-7 and 176-177. 

74. Science and Phi losophy of t h e Organism, p . 243. 

75 . I b i d . , a. 323. 
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The two outstanding examples of goalward tendencies in 

the non-human realm are to be found precisely in or,;.- nis.ris and 

in machines. Ordinari ly, we do not speak of purpose with regard 

to natural things below the level of the or; an ism, since pur­

pose refers p r inc ipa l ly to processes, acd non-l iving things are 

iner t . What then i s the difference t e l eo log lca l ly between a 

machine and an organism? 

Now the ac t ions of the pa r t s of a machine are end-seeking 

only in v i r t ue of two determining f ac t s : tha t i t i s in terms of 

the whole alone tha t the part has any meaning, and that the 

purposiveness of the individual action i s derived only from i t s 

position in the whole. Nevertheless, the action of each part 

goes on ih i t s s ingular i ty and the action of the whole i s 
76 analysable into the sum of t^ese individual ac t ions . 

On the other hand the end-seekla^ of t \ e organism i s 

unanalysable—it cannot be broken down into the action of the 

parts, for par t s can be removed and the end i s reached anyway. 

Even l e s s , then, can the action of the pa r t s in re la t ion to the 

end be reduced to a function of i t s pos i t ion , for the sane par t 

in an equipotential system may f i l l any number of dut ies . This 

sort of te leology, Driesch c u l l s dynamic, as opposed to the 
77 s ta t ic teleology of the machine. 

But the f ina l problem remains unsolved. Is there any­

thing in the end i t s e l f tha t would explain the differences in 

76. History and Theory of Vit lism. p . 4. 

77. I b i d . . p . 5. cf. a l so , Science and Philosophy of 
Hl£ Organism, pp. 243-24/*. — — — * . — 
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the characteristic end-seeking processes of machines and or­

ganisms? Concerning this, I cannot find a definite never in 

Driesch* s works. But we ".ay find at le; st 3 hint O our >nswer 

in Driesch*s reason for selecting the word "entelechy" to 

designate his life principle: 

"Let us then borrow our terminology from Aristotle 
and let that factor In life phenomena which we neve shown 
to bi: a factor in true autonomy be called Entelechy, though 
without identifying our doctrine with what Aristotle meant 
by the word Wte.Xk.K«> tp( . We shall use this wore only 
as a sign of our admiration of his great genius; his word 
is a mold which we have filled and shall £ill wit> nev con­
tents. The etymology of the word °ZVteX&?r6iK allows us 
such liberties, for Indeed we have shown that there is at 
work a something in life phenomena * which bears t*e end in. 

itself. V 'exe •' *fev e e<v r*? tr te>c*. 'B 

78. Science and rhilpsophy of the Organ!si.-. ;. 106. 



SECTION I 

CHAPTER III 

THE MONISTIC LIFK THEORY OF 

J.B.3. HALDHNE 

It is usual to refer to J.B.S. Haldane as a mechanist in 

his views on the nature of life. Such a characterization, how­

ever does less than justice to his philosophy as a whole and to 

his theory of life in particular. It is true that he denies any 

specific difference between living organisms and non-livinr rurtter, 

and if this be the criterion of Mechanism, then Haldane is a 

•echanist. If, however, the traditional view of the world and 

the organism as a machine be insisted upon, i.e. the classic dog­

ma confining the properties of matter to extension and its change 

to locomotion, then certainly Haldane cannot be forced into that 

Category. Nor can he be confined to the more involved Mechanism 

found for example in Jacques Loeb—that the organism can be 

analysed strictly in terras of the processes studied in both 

chemistry and physics. Haldane's theory is a good deal -ore 

subtle than either of these. ..hether or not it adequately ac­

counts for the facts we shall have to discover. 

John Burdon Sanderson Haldane is a member of a family 

*ich, like the Darwins and the Huxleys, has produced a whole 

series of talented and even brilliant workers in scientific and 

-76 
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ell ied i n t e l l e c t u a l f i e lds , h i s father , John i co t t Kaldane, was 

acted as a fine experimental b io log i s t , a philosopher, a wr i t e r , 

and as a public servant for n i s effor ts in behalf of be t t e r ing 

conditions in mines in Great Br i t a in , an uncle, the T,iscount 

Haldane, bee >r,e Lord Chancellor and found time to wri te nd t r a n s ­

late a respectable l i s t of books on philosophical subjects. 

Born into t n i s famous Scott ish family in 1892, John 

Bnrdon Sanderson Haldane was brought up in an ?t>ao sphere of de­

votion to the sc ien t i f ic s p i r i t , and esoecia l ly of " in te l lec i 'J 1 

curiosity and freedom." As a resul t he f inds i t odd t i a t any­

one should ever have been surprized or s locked at Darwin, Ein­

stein, or Freud. His education v-ss acquired ot Gxl'ord Pro >aratory 

School, Eton, and hew College at sxford. 

He had jus t received bis A.k, a t the outbreak of the 

first World *'ar. The years between 1914 and 1919 he spent in 

the famous Black Watch, became a caotain in 1915, and was tv ice 

Wounded. Half facet ious ly , he a t t r i b u t e s his survival to t .e 

fact that while on duty in the hast , he acquired a fever nnd 

was not sent back into act ion. 

I f te r the war, Haldane served as a Fellow if ,Jew College 

until 1922 when he becaae a reader of biochemistry at Cambridge. 

Here he remained u n t i l 1932, althoua..i th<-re see .s to ha^e heen 

some agitation for h is res ignat ion af ter some unfortunate publ i ­

city in 1925. From 1910 to 1932, Haldane also held the Fu l le r ian 

Professorship of Physiology, oince 1932, Haldane has been a 

*• 1. Sketch of Haldane's l i f e b sed on: 
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professor at London University, holding first the caair in gene­

tics, and, since 1937, the aosition of ; rofessor of Biometry. 

In the meantime, Haldane has also made a reputation as 

a popularizer of science. His profe signal work deals larpely 

with the chemistry of the hunan body, with the ?nathe>:atical side 

of genetics—particularly vith the occurrences of mutations— 

end with similar studies on the influence 01 natural selection. 

Like his father, however, aaldane has been most interesteu in 

science for the s?ke of its practical applications to bettering 

human existence. The Impact ^f the scientific study of conse­

quences on Ethics, the legislative importance of modern studies 

of heredity, the replacement of relirion and philosophy by 

scientific knowledge as the controlling factor in human liL'e— 

these are his extra-professional interests. He has, on several 

occasions, drawn bravos from his scientific readers by calling 

loudly for government by technician—an advocacy based largely 

on his feeling that the only worth-while kind of knowledge comes 

2 

from the physicel sciences. 

In pursui t of these orac t ica l appl icat ions of science to 

the problems of p o l i t i c a l and econor-ic l i f e , haldane early be­

came interested in the philosophy of d i a l e c t i c a l materialism, a 

philosophy that claims to have apolied the s c i en t i f i c method to 

human history and to the nature of science itself.-^ In 1937, 

Haldane announced h is o f f i c i a l conversion to communism, and he 

hso since been ac t ive in publ ic iz ing the Marxist cause and i t s 

2. cf. Haldane's a r t i c l e , "The wuty of Doubt," in Pos­
sible Worlds and other Papers, (N.Y.: Harpers, 1928) pp. 222-236. 

it, « 3# J«B«S. Haldane, The / a r x i a t rhiiosochy and the sc iences . 
(I.T.: Random iouse, 1939) p T ^ 
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u t i l i t y as a working plan within the f i e l d oi the physical and 

social sciences. Almost a l l of the books Haldane has wri t ten 

since that time have had the object e i the r of explaining science 

to Communists in t en .a of marxism, or of explaining d i a l e c t i c a l 

materialism to non-Marxists in terms of popularized science. 

I t i s important for us to Keep in mind t h i s sh i f t in Hal­

dane' s p o l i t i c a l thought, because i t accompanies what aeoears 

at f i r s t sight as a philosophical revolution in h is Hind. I t i s 

reasonable to assume, therefore , that h i s taeory of the nature 

of l i f e would undergo a s imilar cnange. As *e shal l see 1 j t e r 

on, nei ther the philosophic conversion nor the change in view on 

the organism was as deep-going as they might appear, but chana.es 

there undoubtedly a re . 

Let us glance b r ie f ly at the philosophical presuppositions 

lying behind Haldane's d i f fer ing l i f e t heo r i e s . it i s not to be 

expected that we can give an adeouate account of any one phase of 

Haldane's thought. To describe d i a l e c t i c a l materialism adequately 

would obviously require several volumes in i t s e l f . Neverthe­

less i t i s important for us to discover what Haldane finds to be 

the crucial issues in the philosophical systems tha t he has 

successively espoused. 

Like many another ardent supporter of Darwin, *• Haldane' s 

basic outlook on the universe i s that of a monist. " I may as 

4. And Haldane i s decidedly an admirer oi Oarwin. cf. 
bis ardent championship of Darwinian theory in Natural Selection" 
J" fiS|HES» Sept. 21, 1929, v. 12 ,, p . 4t4. Tle finds points to 
•• c r i t i c ized in Darwinian theory, to be sure, ,ut consic ers the 
basic theory of the s truggle for existence sound, cf. also a r ­
t i c l e on "Darwin" in Adventures of a Biologist , 2nd ed. , (a .Y. : 
Harpers, 1940) pp. loT^IcX 

http://chana.es
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well frankly s t a t e ray philosophic 1 prejudices , for aerhao^ they 

ihould be rated no h i -her than t h a t , i.y main prejudice i s in 
5 

favor of monism. 

Perhaps the key to h i s attitud*. can be f-nrnd in the ex­

pression "prejudice" with which he descr ibes h i ; philoso-hy. 

Actually, according to Haldane, philosophic 1 proof i s merely a 

convenient f ic t ion to cover ignorance of the f a c t s . I t i s easy 

to disco v r tha t t a i s s t a t e of a f fa i r s i s so, for every sysoer. of 

metaphysics clashes with establ ished xacts . And the reasont for 

this discrepancy are equally plain: most philosophers have had 

tome rel igious or an t i - r e l i g ious ideal to defend, and f i t t e d the 

|hilosophy to the purpose. Besides t .ey were b^sed on"grounds 
7 

"wiich were l a rge ly sentimental or economic." 

If Metaphysics i s , as i t claims to be, speculat ive , tnen 

It i s useless , and t h i s too, for Haldane, cons t i tu tes an obs tac le . 

•For a sc ien t i f i c man a philosophy i s a program ra the r th'-m a 

creed."* This point of view comes more strongly to the fore in 

Haldane's Marxist wr i t ings v.here a ori.vjcy oi deed over t^oufht 

is explici t ly recognized. Here knowlei re canaot be ca l led know-

pledge unless i t involves control as well . "In f ac t , the existence 

•f a 'high a l l - s e e r ' who does not act i s self -contradictory." '" 
J " ^ — — ||- | - , | , | • | | | | , m . U - . _ _ J - J . - - " I I I • l l M i l . !•• I I | | || || 1 . | | | , , j | II I I I . 1 

5. J.B.a. Haldane, The Causes of Evolution, (London: 
Uagmans, Green, & Co., 1932"T~p."""lT5 

6. J.B.S. Haldane, "When I Am Dead," in Possible Worlds, 
P. 217. 

7. Causes of gvolution, P. 158. 

*. Ibid., P. 155. 

9» Marxist Philosophy and the jcicaces, o, 85. 
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I t i s easy, then, ho sec what d i f f i c u l t i e s l i e in tne ; a t h 

of Haldane's accepting a pluralism tha t proclains an i r reducible 

dist inction bef ten ;ii.d end f i t t e r . v;c * philosoaiy proci^i". s 

certain problems, e.g. the union of mind and matter , to be i n ­

soluble "merely because three tho izind years of t h o u p t by a few 

•embers of a species which may have many th riS-aoH mill ion years 
10 

ahead of i t ' ave not 7et solved th.cr,." 

Monism, on the other hand, as the >dv ritage of being 

eapable ei ther of proof or disproof—because if vrong i t wil l 

ultimately lead to self-contradiction—and in *he ^eanti^e i t 

has proposed a program of -eeearch tha t " i s leading to r e su l t s 

Which at present can be interpreted e i ther as the mind-line 

nature of cer tnin objects which we generally c;:ll moterial sys­

tems, or as tae mechanical character of conscious behavior." 

The principal difference between ' a ldane 's e a r l i e r and 

•ore recent philosophical views seems to be in t.\e pa r t i cu l a r 

variety of nonist ic view to which he va; a t t r a c t ed . ie descr ibes 

his early philosophical s t a t e a? th:-t of "a r.-ther vague sort of 

ideal is t . ' ' h is reason for holdin- to idealism seerr.s to have 

been an i n a b i l i t y to find a logical conaistency in materialisru 

rather than any more pos i t ive vulue found in i d e a l i s t i . i h i l o -

•ophy. 

10, Causes of Evolution . p , 155. 

11. I b i d . , p, 156. doae of tuese r e s u l t s here referred 
to seem to be the additions made by r e l a t i v i t y anc nontu- , phy­
sics to "the strange l i s t of analogies between mind and n - t t e r , " 
especially as interpreted by Jeans, cf. J .B.S. Haldane, "The 
f«w Deism," in The Inequali ty of i^tn, (London: Chat to at Windus, 
1932) p. 264. 



-82 -

Of the d i f f i c u l t i e s Haldane found in accepting any sort 

of ma te r i a l i s t i c system, the greates t seeas to fcve been tha t of 

explaining knowledge on t h i s bas i s . " I ai~ not ry se l f a Mater ia l ­

i s t , " he wrote before h i s Marxist days, "because i f tfaterialisr. 

i s t rue , i t see ,s to me tha t we cannot know tha t i t i s t r u e . If 

•y opinions are the r e su l t of the ehcr ica l processes goinr on 

in ray brain , they are detemined by the laws of c'.ierr.istry, not 
12 those of log ic . " 

Difficult as i t i s for the Haldane of th i z period t:> 

account for the fact that our knowledge i s thought of, ana in ­

deed must be, a re f lec t ion of tae o .tsie» world, i t i s no l e s s 

diff icult to account for the very existence of the paenoi.-.ena of 

consciousness. There i s simply no way to explain the i.roperties 

of awareness in terms of the known che i lea l and physical charac­

t e r i s t i c s of matter, and consciousness i s a f re t "a apod deal 
13 more certain than the exis t eiicc of ce l l s and a toas ." •* Besides 

the mind obviously has a unity of i t s own. "Somehow the :->st 

div rse elenents , s a s a t i o n s , e otions, thou< ht and w i l l , are 

held together ." Haldane, in h i s e a r l i e r days at l e - s t , found 

i t extreriely d i f f i cu l t to account for t h i s unity on the bas is of 
L -

12. J .B.S. Haldane, "Some Consequences of Materialism," 
in Inequality of ^an, p. i f i . 

13. J .B.S . Haldane, "Science and E th ics , " in Ineqa- l i ty 
fif Man, p. 113. 

14. J .B.S. Hald'ne, "What i s L i fe , " In Adventures of a 
Biologist, p. 53. This a r t i c l e w s wri t ten af ter Haldane' s con­
version to marxism, but t h i s i s the cle. r e s t st te-ie .t of a 
recognition obvious in aldane*s wri t ings of both p t . - n J s , 
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any sort of m a t e r i a l i s m . ^ To a l e s se r degree, of course, Haldane 

finds the same d i f f i cu l ty faciny hi in the case of the org nism. 

"nevertheless," said he, "the biologis t must take co.raizance of 

facts (such as the uni ty of the organism) which have not yet 

been fully explained on Mate r i a l i s t i c l i n e s , and perhaps never 

will b e . " 1 6 

Even at t h i s stage of h i s thinkin;:, however, !<aldane was 

willing to concede tha t the fact of consciousness a i rh t be ex­

plained on ma te r i a l i s t i c grounds. "Materialism, of course, in­

cludes many forms far more subtle tv an the crude materialism of 

fifty years ago, and i f you are wil l ing to concede enough unex­

pected propert ies to so-called dead matter i t becomes d i s t i n c t l y 

Idea l i s t i c . " 1 7 

That such was ac tua l ly the case, Haldane became convinced 

through a study of the wri t ings of the philosophers of Coa'Tiunlsm. 

"The books which solved my d i f f i c u l t i e s were Frederick Engels 

Feuerbach, and Ant 1-Dtihring, and l a t e r on V. I . Lenin' s fraterl-

alimn and Empiric-Criticism. "*° 

The reasons which led to Marxism for Haldane were p r i ­

marily p rac t i ca l and only in 3 secondary sense do they have 

15. cf. J .B .S . Haldane, "Why I ari a Ma te r i a l i s t , " i n 
Adventures of a Bio logis t .p . 227-

16. "Some Consequences of T • a ter ia l i~r- ," in Inequali ty 
S£ KafiiP* 161 

17* Causes of Evolution, p. 155. 

16. "Why I Am a i - ia ter ia l is t , ' in Adventures of a ' l io lor . i 1 1. 
PP. 228-229. The fu l l t i t l e s of I nge l ' s WorMs referred to are 
JJJPectively Ludwig Feuerbach and the Outcome of Classical German 
IniloBophy, and Herr Bugen Dilhrlng's Revolution in Science. 



anything to do with intellectual satisfaction. "Unless one ac­

cepts their (i.e. the Marxists) political and economic theory," 

Haldane declares, "one is not likely to agree with their views 

19 concerning nature and knowledge." 

Hence it wac the fact, first of all, that the P'arxist 

philosophy snowed great Insight i to the underlain/-- methodology 

of science ti at primarily attracted Ualdane. This understanding 

and the valuable aid to research it provides seert.ed to siine forth 

for Haldane in the advanced interpretation of science found in 
20 

Xngels, and in the fruitful results b<ing reaped from the 
21 

application of t h i s method to the sciences in aovlet Russia. 

The rea l turning point in haldane' s conversion ca-ie, how­

ever, in his observation of the in te rna l cor.tr- d ic t ions beina de­

veloped in the economic policy and the "ores of p o l i t i c a l leaders 

in Britain* "At a time when nat ional sel f -suff ic iency in food 

might be of v i t " l importance, farmers were fined for growing too 
22 

many potatoes." And the incre sing rev-laonce of p o l i t i c a l 

corruption showed the decl ine in those nineteenth century stan­

dards of honeaty to which these sane p o l i t i c i a n s s t i l l paved 
23 

tribute. J ouch contradic t ions , completely u n i n t e l l i g i b l e frorr 

the point of view of l ibera l i sm, suddenly became flooded with a 

new l ight of understanding when observed from the Fa rx i s t 
^ 19. n*hy I am a Ma te r i a l i s t , ' in Adventures of a Biologis t . 

P. 2 # . 

20. J .B.o . haldane, "The i iarxist Philosophy," in . co­
vertures of a Biologis t , p . 255 

21. I b i d . . p . 254 

22. I b l o \ , p. 255 

23. I b i d . . p . 256. 

http://cor.tr
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Wiewpoint. Many of them had even been pr< dieted by Communist 

prophets. 

Although not his primary concern, Haldane found in 

Marxism a system that was intellectually satisfying as well. !.n 

•pite of his "vague idealism," Haldane had always realized that, 

as a man and as a scientist, he was most frequently a aaterialist 

in practice. when we want to go somewhere . e get iato a train 

or bus, confident that on the one hand we shall not ue able to 

propel ourselves as rapidly through soace by the were exercise 

Of our wills, nor on the other that the vehicle will find any 
2 

•ore difficulty in moving us t .an If we were a sack of potatoes." 

Ve apply the laws of che ilstry and physics to our bodies with 

the full and justified faith that we can foresee the results. 

Only the difficulties mentioned above, especially those concer­

ting knowledge, kept Haldane from being a complete materialist 

from the beginning. 

But what if these objections were to lose their force? 

And in the dual light of dialectical materialism and modern 

scientific—especially physiological—research, Haldane reached 

the conclusion that they were no longer valid. 

This dialectical materialism, to begin with, was a strange 

eert of materialism. It utterly rejected the old mechanic tic 

•ort of materialism that strips matter of its richness to reduce 

It to a lowest common denominator of auantity. Haldane quotes 

24. Ibid., p. 257. 

25. *Why I am a Materialist," in Adventures of a Blolo-
**•£, P. 227. 
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Lenin as thinking such a system "absurd" and preferring "an 

electro-magnetic or some immeasurably more complicated" materi­

alism. The one basic quality com on to a l l r.ntter, according to 

this same quotation, i s "the property of being objective rea l i ty , 
26 Of existing outside our cognition." Between materialist' and 

Idealism l i e the basic differences that materialism assigns a 

temporal priority to matter and believes that matter, as exter­

nal reality causes ideas in the nind and noh the other way 
27 about, The second of tnese tenets ie clearly a corollary of 

tbe f i r s t , for the idea could hardly oe called the cause of that 
28 which preceded i t in time. 

This view of matter as tae whole of objective real i ty in ­

volves the view that whatever qual i t ies may be found in objective 

reality must be assigned to matter, however opposed to each other 

they might be. In matter there -ust be a union of opoosites. 

"I do not think that there i s any choice between denying the 

reality of matter and admitting the unity of opposites,"* says 

laldane. ° Such a view of rea l i ty i s ade understandable by 

adoption of the old Heraclitean view of real i ty as becoming. 

"Nature i s in a state of perpetual flux—in fact i t consists of 

26. Ibid. , p. 229 

27. "The Marxist Philosophy," in Adventures of a Bio-

iagigt, p. 261 

28. Except, of course, in th* sense of fin 1 cause. 

29. "The Marxist Philosophy," in Adventures of a Mo-

iafAss., P« 261, 
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processes, not th ings ." - ' 0 Whatever there see . s to be of apparent 

changelcssness in things i s simply the resu l t of a balance of 

opposites. "The more we study nature, the a r e we find tja:t 

what i s apparently s table turns out to be a b . i t t l e f ie ld of appo-
31 sing t endenc ies . " ' 

In accordance with this theory, there is no trouble in 

assigning to the material brain t! e seeming;ly paradoxical ouality 

of conscious thought. "It is becoming daily i.ore plausible that 

our minds are physic-1 realities acted on by the rest of tae 

world and reacting on it. Our minds are processes which occur 

32 

in our b r a i n s , " ' In answer to h i s own d i f f icu l ty tha t such 

facts as consciousness and understanding are not explained by 

the physical and chemical proper t ies of atoms, Haldane points 

out that even in purely chemical change a, combinations of atoms 

give r i s e to proper t ies tha t cannot be located in any one of 
33 

the constituent p a r t s . 

But i f the existence of consciousness i s so eas i ly ex­

plained, how can we avoid the absurdity involved in supposing 

that mental processes are guided l e s s by the laws of lo f i c than 

by the laws of chemistry? Experimental work done on the physio-
30. "Why I am a M a t e r i a l i s t , " in Adventures of a Bio­

logist . p. 230 
31. I b id . . p . 230. 

32. I £ i d . , p. 232. 

33* -h is sounds very much l i k e Holism. The odd thing 
•tout t h i s sor t of explanation i s tna t during h i s days as an 
ideal i s t , a philosophy within which Holism makes so; ev.hat core 
sense, Haldane exp l i c i t ly repudiated nny such explanation as 
Possibly t rue but impossibly unsc ien t i f i c , cf. Causes of hvolu-
I±22> PP« 156-157. We wi l l return to t h i s problem l a t e r . 
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legy of hearing, declares Haldane, explain why the subjective and 

objective aspects of that particular sense are the same. A.n 

Cmplified current taken from electrodes placed on the cerebral 

cortex and another part of a cat* s body will reproduce through a 

loud speaker exactly the sound that the cat is hearing. Pre­

sumably the case with the other senses is the same, External 

reality, according to the latest scientific report, can be re­

garded as periodic disturbances capable of setting up in the 

brain corresponding, though much slower, rhythmic changes. These 

form the subjective basis of the correspondence between sensation 

35 and the external world. 

There seems to be no objection to the materialistic 

escition, then, and a great deal in its favor. In addition to 

the above fact that we live and think scientifically as materi­

alists, there is the additional evidence of the fossil record. 

The truth of evolution testifies conclusively that matter existed 

before mind, since living things of sufficient complexity to 

think have not developed, according to the animal remains left 
36 

in the rocks, until quite recently. 

There are, besides these, many more practical reasons 

for holding to materialism. One of the -nost corent of such 

reasons is the mess into which wishful and idealistic thinking 

about society has led our economic system. Proclamation of some 

34. "Why I am a Materialist," in Adventures of a Bio-
ioj&st, p. 231. 

35. Ibid., pp. 231-232, 

36. "The Marxist Philosophy," in Adventures of a Bio-
ASel|£, P« 262. 
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ideal and eternal values as embodied in society i s largely due 

to those within the society who have a comfortable l i f e therein 

and no interest in altering the structure of the community. This 

would not be too regrettable i f our society were working well . 
37 "tat," says Haldane,"it i s working very badly." Our only hope 

is to revise our thinking about society—to raake our study of i t 

i a t er ia l i s t i c and scientif ic* 

Very brief ly , l e t us summarize t'ae outstanding tenets of 

Marxism as understood by Haldane. 

In the f i r s t place i t must be realized that the I arxist 

Outlook on philosophy i s a practical one emphasizing tne supre­

macy of deed over thought. "The philosophers," denounced Farx, 

"have only interpreted the world in various ways; the point i s 
38 to change i t . " Theory, in Marxism, i s therefore confined to 

a secondary role and i s interesting only insofar as i t leads 

to action. 

One of the results of t h i s state of affairs i s that 

theory i s looked at as only a provisional and incomplete approach 

to the truth. If the idea i s caused by rea l i ty , presumably i t 

is not perfectly Identical with rea l i ty but, as a l l reproductions, 

differs from i t in some respect. The truth, therefore, can be 
39 approached ad infinitum, but never completely reached. As a 

37. "Why I am a Materialist," in Adventures of a 3 io-
it4lS&» P» 235. This whole argument i s drawn from the sa":ae passage. 

>8. quoted by Haldane in Marxist Philosophy and the 
Icionces. p, 8. 

39. Ib id . , p. 40 
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natter of fact , the theoretical parts of Marxism should be re­

garded rather as a method of approaching truth than as truth 

i t s e l f . 4 0 

The only way to determine the truth or f a l s i t y of a 

theory i s to apply i t as a tool for the prediction and control 

of events—e.g. as in the method of the physical sciences. Any 

problems unable to be treated in this fashion are either invalid 

cuestiona or else they are as yet insoluble because of a lack of 

sufficient empirical evidence. An instance of the l a t t e r s i tua-
41 tion for Laldane i e tne mind-body problem. 

The second principle Haldane mentions in connection with 

Karxist philosophy i s that of i t s materialism. According to th i s 

clew, as we have already seen, matter, defined simply as extra-

cental real i ty , i s postulated as prior to the idea both in time 

•nd causality. Because we think of matter as continually 

posing d i f f i cu l t i e s and contradictions in our thought, we must 

attribute to matter therefore an undiseemed richness of quali­

t ies , and indeed even of contradictory qual i t ies . 

It i s for tn i s reason that the Marxist philosophy i s 

called dialect ical materialism. In Hegelian idealism, the mind 

works out the evolution of matter and the world through the 

slash and reconciliation of opposed ideas—a mental process 

Kegel called "dialectic" because of i t s similarity to the rlatonic 

BCthed of arriving at truth. . arx, at one time a student of 
* * — — — — — — M W I i I .1 I ill M I I I , n i i i • , . 

4°. *bld. . P« 8« 

_ 41. "The Marxist Philosophy," in Adventures of a Bio-
4fc**2l« P. 260. 
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Hege l ' s , r e t a i n e d the idea of the oppos i t ion and har. on i za t i on 

of c o n t r a r i e s a s t h e source of e v o l u t i o n , but in i n s i s t i n g upon 

the p r i o r i t y oi ma t t e r , had to t r a n s f e r t he u l t i m a t e 1 ocacion of 

tnese c o n t r a r i e s t o tr e M a t e r i a l world. 

I t i s worth e /ohasisinp-, however, t h a t in t h e .arxian 

d i a l e c t i c as unders tood by Haldane t h i s oppos i t i on l a "something 

condi t iona l and temporary . " I t can e x i s t only i n v i r t u e of c e r ­

t a i n abso lu te s t h a t con ta in no such c o n t r a d i c t i o n s . Hence the 

apparent c o n t r a d i c t i o n s found in any s c i e n t i f i c t l eory c. a be 

overcome as our knowledge reacnes toward the u l t ima te—but a new 

con t rad ic t ion w i l l always b<. wa i t ing for human knowledge, s ince 
42 

i t can never a t t a i n t o t h e s e uncomplicated e l emen ta l s . 

Another p r i n c i p l e of t h e iegel ian d i a l e c t i c r e t a i n e d in 

Marxist theory i s t h e a f f i rmat ion o^ t a e equal r e a l i t y of quan­

t i t y and q u a l i t y and tho passage o. one i n t o the o the r . *.n 

example of t h e chanyt- of q u a n t i t y i n t o q u a l i t y . ouid be t r e f a -

mi l i a r chsrje of water to i c e . i'he r eve r se of t u i s s o r t of 

transform .atIon i s seen in t h e ch^nrinp of a symphony i n t o a se t 
44 

of wiggles on a sound t r a c k . 

C h a r a c t e r i s t i c a l l y ege l ian too i s the p r i n c i p l e t h a t 

progress in su rpass ing a p rev ious s t a t e of Pe r fec t ion can only be 

attained by a ne a t i o n of t h e o« r f e c t i o n , a. d, in t u r n , ; nega­

t ion of the n e g a t i o n . The innocence of the c h i l d , fo r example, 

42, The Marxist Philosophy and t h e Sc iences , p . 25. 

43. "The Marxist Phi losophy, ' ' in Adventures of a Bio-
i&glst, p . 263. 

ki» The Karx i s t h i losophy and ohe s c i e n c e s , p . 26 
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can only become the independent v i r t u e of t h e man by being sub­

jected t o negat ion i n t h e form of t empta t ion and even s i n , n e ­

gat ions which in t h e i r t u r n a r e overcome by r e s i s t a n c e t o temp-
45 ta t ion and punishment of g u i l t . P rogress in mat- e i a t i c s and 

science show t h e same law—for t h e modern pro/ r e s s of geometry, 

for i n s t a n c e , •-• d e n i a l of Eucl id ian p r i n c i p l e s was f i r s t n e c e s ­

sary, for t h e Marx i s t , of cou r se , t h e whole h i s t o r y of uiankind 

i s the working out oi t h i s s a c law in t i e economic sohere. '* 

A specia l ca^e of t h i s p r i n c i p l e i s found in t n e freedom of t h e 

Will—a freedom t h a t becomes p o s s i b l e only upon t h e r e c o g n i t i o n 
47 of those nega t ing f a c t o r s which make fo r d e t e m i n i s n . 

Of course t h e p r i n c i p a l a p p l i c a b i l i t y of these . r i n c i p l e s 

in any Marxist w r i t i n g s l i e s in the economic f i e l d , and any 

summary of a confessed i ' a rx i s t t h a t does not t a k e account of fc'arx's 

analysis of t h e d i a l e c t i c a l p rocess working in h i s t o r y i s l o p ­

sided, ve a re not p r imar i l y i n t e r e s t e d , however, in k r . Haldane 

ojua Karx i s t , but r a t h e r qua proponent of a b i o l o g i c a l view of 

l i f e , for t h i s purpose, I t h i n k , t h e foregoing a n a l y s i s i s 

su f f i c i en t . 

To d e s c r i b e t h e l i f e t h e o r y he ld by Haldane i s a r a t h e r 

d i f f i cu l t t a s k . This d i f f i c u l t y i s due l a r g e l y t o t h e c h a r a c t e r 

of the w r i t i n g s in uhich a l s answer t o t h e problem i s expressed ; 

with s ca rce ly any excep t ion , theee w r i t i n g s a r e n >t or ^ t e c h n i c a l 
* - • - - . . . . 

45. ''The Marxist P i U o s o -- y , " in adventures of a Bio-
i S l U t . P. 264. 

46. Marxist r h i l o s o p h y and t h e S c i e n c e s , pp. 29-30. 

47. I b i d . . pp. 35-37 . 
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but ra ther of a highly popularized nature, so tha t i t Is not a l ­

ways easy to disentangle the underlying arguments from the exam­

ples and metaphorical expressions in which they are embedded. 

basical ly there does not seem to be a ;;reot deal of 

difference in the l i f e theory of Kaldane before and a f t e r h is 

conversion to Karx. Perhaps he explains t.ais fact, p re t ty >'ell 

hirr.self when he points out , in connection with the proolem of 

the origin of l i f e , the f, jct that with regard to t h i s theory 

idea l i s t s and ma te r i a l i s t s are one, since the one considers a l l 

acts to be from God and tae other considers no ac t s to be ocas 

of Cod. Desides, as v*e have already oointed out, Is ldane con-

eiders the d ia lec t i c Materialism wita i t s a t t r i bu t i on of opposing 

qualities to matter as " d i s t i n c t l y i d e a l i s t i c . " I t i s no t ice­

able, however, tha t the discussion on the nai..re of l i i e in 

Haldane's Marxist wri t ings are *tore numerous ana on c e v.aole 

'more ful ly developed taan in those wr i t t t a durinp- hLs pre-

karxian days. Ke wi l l t r y to describe as fu l ly .s i ossiblc the 

theories of tne or.aiiisrr: found in both phases of h i s l i f e . 

Common to both these periods i s Haldane's re ject ion of 

any sort of theory Inc i s t ing u->oa the existence of a so.d as d i s ­

t inct from the body. ;.e recognizes the soul theory as a con-
49 siatent leans of explaining tho fac t s involved, but brin f s 

4*. J .B.S . Haldane, "The Origin of Li fe , ' in Possible 
Worlds, p. 149. What Haldane apparently n.eans i s t iat idealism 
denies the efficacy (and tae ac t iv i ty ) of secondary causes 
altogether. 

49. I b id . , p . 158, and uf. also Faldanes a r t i c l e , 
"What i s hifftWln What i s Li fe? . (N.Y.: Boni k Gaer, 1947) 
P. 53. 
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forth a var ie ty of reasons both speculat ive and p r a c t i c a l for 

his opposition to any sucn explanation. 

In the f i r s t l i c e there i s no biological evidence for 

the existence of some sort of s p i r i t w;,ic oves otherwise dead 
50 

matter through some sort oi a c t i v i t y of i t s o T:. The t o t a l 

amount oi enervy produced by a l i v in , bein^ ia doing work, -nd 

producing heat , and stored up as potent ia l ener, y in the for.n of 

added weirht can bt checked against the t o t a l aroant. of ener y 

taken into tae o ry t i i au (minus of course the unuti l ized energy 

in the waste products) with a very small margin of error—no 

wore than the e r ror in performing the saae computation with a 

machine. there i s no extra energy or work l e f t over to explain 

by means of a soul . 'We do not make energy, n^r get i t from any 

supernatural source, rfe use the enerry d e r i v e l e from oxidation 
51 

of food as a machine would.'' 

Neither can i t be said tnat we nust postulate t \ e ex i s ­

tence of a soul to account for kinds of ac t iv i ty tha t are ocosed 

to physical and c l e r i c a l l<a*s. "Biology has not yet reached 

the stare where any of i t s r ( s u i t s contradict tne law of physics, 

though of c :>urse they are not a l l explicable on physical grounds 
52 

at present." 

Another t e l l i n g blow arair.st tae e>istence of a soul i s 

Struck by tne inde; endent l i f e led by the par t s of oay l ivu,^ 

51. J .B.S. Haldane, " I s l»n a < achinev" in What i s Life? 
This i s Helmholtz' old argument against vi tal ism as viola t ing 
the law of the conservation of energy. 

52. J .B .S . Haldane,"Physios Declares i t s Independence," 
in Possible Worlds, p. 196. 
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organism. The c e l l s of en embryo chick h'.vn been kept a l i v e -

feeding, growing reproducing—for years a f t e r t . e y were t a^en 

from one embryo, al though they shove no si»vns of r'.-forming in to 

a chicken. "They ( i . e . the i n d i v i d u a l c e l l s ) have a l i f e of 

t h e i r own and can l i v e a Mobinson Crueoe kind of ex i s t ence in 

su i t ab le sur roundings . Hence t aey do not de r ive t h e i r l i f e from 
53 the soul or from anything o u t s i d e t h e m s e l v e s . " " 

If t b e l i f e does not depend on a s o u l , i t cannot be sa id 

that consciousness does e i t h e r . "A study of t h e e f f e c t s on t h e 

•ind of b ra in i n j u r i e s aakes i t f a i r l y c e r t a i n t»-at consc iousness 

depends not on any one c e l l , which might be the sea t of the s o u l , 

but on a very l a r g e number ." '^ 

Another i n d i c a t i o n t h a t t i e r e i s no d i f f e r e n c e in t h e 

pr inc ip le of ope ra t ion between l i v i n g and con - l i v ing to in?a i s 

furnished by the gradua l t r a n s i t i o n found b-..tweer. t aen every­

where in n a t u r e . I t i s imposs ib l e , for ex mple, to t e l l a t what 

exact moment an organism d i e s , f o r many f a c t o r s , e . g . consc ious ­

ness, are l o s t long before death i s considered t o ta;-e p loce , and 

many o the r s—the a c t i v i t i e s of i n d i v i d u a l c e l l s — c o n t i n u e for 

some t i n e a f t e r any s ign of t h e l i f e of the whole has ceased. 

"If t he re i s a de tachable s o u l , i t e n c e r t a i n l y be detached b i t 

by b i t . . . . D e a t h i s u s u a l l y a gradua l y rocess , wel l descr ibed by 

53. "Science and Eth ics ," in Inequali ty of )an, p. 112 

54. Ib id . , p. 112. The studies Haldr-ne mentions are de­
scribed more ful ly in his essay, "What i s Death?" in Aaventures 
°f a Biologist , p. 67. Jhey concern the loss of cer ta in coascio *s 
facult ies, e.g. i n i t i a t i v e , lue to operations eeri'or rti on cer ­
tain par ts of the bra in . 
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by the word ' d i s s o l u t i o n ' . " " I t i s j u s t as impossible t o say 

at exact ly what i n s t a n t t h e non - l i v ing being becOi.es a l i v e , e .g . 

when n o n - l i v i n g food begins to l i v e t a e l i f e oi tue organism. 

F ina l ly between the o rgan ic and inorgan ic vor ld t h e r e e x i s t a 

group of subs tances—the s o - c a l l e d bac ter iophage discovered by 

D'Herelle and t h e tobacco mosaic s tud i ed by utanley—which ape 

the a c t i v i t i e s of l i v i n g t h i n g s so c lo se ly and <• r e so l a c k i n g in 

other v i t a l p rocesses t h a t i t i s imposs ib le to t e l l , without 
56 

s e t t i n g up a r t i f i c i a l s t anda rds , whether they a r e a l i v e or n o t . 

These l i f e l i k e subs tances w i l l be seen again l a t e r . 

There a r e c e r t a i n p r a c t i c : ! ob jec t ions a l s o to the a s ­

sumption t h a t v i t a l a c t i v i t i e s a re caused by t h e sou l . In common 

with a l l metaphysical e x p l a n a t i o n s , the v i t a l i s t i c theory d i s -
57 courages r e sea rch in to t h e i -hys icd causes oi these a c t i v i t i e s . 

S c i e n t i f i c r e sea rch i s e s s e n t i a l l y m a t e r i a l i s t i c r esea rch , a3 we 

have a l r eady seen, and of course i s u s e l e s s i f the cause of t h e 

phenomenon in ques t ion i s immate r i a l . 

Poreover Haldane has o b j e c t i o n s t o any kind of a t heo ry 

that smacks of personal immor ta l i ty . A b e l i e f in t h e fu tu re 

bea t i tude and t h e s p i r i t u a l wel fa re of t he downtrodden and t h e 

Oppressed makes i t too easy fo r us t o bea r up under t h e un jus t 

condi t ions in which they now e x i s t — p a r t i c u l a r l y i f ve a r e not 

55. "What i s Death," in Adventures of a B i o l o g i s t , p . 67 . 

56. J . B . S . Haldane, "Can tfe >.ake L i f e ? " in adven tures of 
4 B i o l o g i s t , pp. 26-27. 

57. ivor Hald«ne ' s o b j e c t i o n s to such e x p l a n a t i o n s , cf. 
for example, Arnold Lunn and J . n . ^ . Haldane, Science and t ' e 
Supernatural . (N.Y.: Sheed and *ard, 1935) p . 315. 

http://becOi.es
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personally among the number of tae poor. Present justice does 

58 not appear where future Justice seems assured. 

What alternative, then, can be oifered to tne taeor̂ , of 

a besouled organise as the basis of life? The obvious explana­

tion is that of a machine. "The older science eitner supposed 

that the universe and the huian body were mere rr.'.chines, or tuat 

they were machines to some extent guided by God and the soul re­

spectively. Ho facts are known to science which ive any serious 

support to the latter view. But it does not follow tiat tne for­

mer is correct."'" The mechanistic viewpoint, to be sure, ex­

plains a great deal that goes on in tie body, and atte jots to 

find forces other than chemical or physical operating in living 

things have always been failures. "Nevertheless, life, organic 

unity, and consciousness are facts a rrood deal trore certain than 

the existence of cells and atoms. It if clear that ag^re-ates 

of a certain kind do manifest qualities w icl we canrot observe 
60 

in t h e i r components." 

I t i s t r u e t h a t , having c a r r i e d out t h e r e g a i n s of 

• e r i s t i c mechanism from the b i o l o g i c premisses , Hald-ne proceeds 

to smuggle i t back in under h i s coa t . Speaking of the doc t r i ne 

of emergence, he s a y s , "This d o c t r i n e may conceivably be t r u e , 

but i t i s r a d i c a l l y opposed to t h e s p i r i t of sc ience which has 

always attempted t o explain t h e complex in terms of t e _i p i e , 

58. "When I am De^d," in h o s s i b l e Worlds, P*>. 217-218. 

59. "Science and BU i c s , ' in I n e q u a l i t y uf Fan, p . 112. 

6 ° . I b i d . . p . 113 . 



-98-

and has on the whole succeeded. . . i f the s c i en t i f i c point of view 

is cor rec t , we shal l u l t imately find them ( i . e . l i f e and • ind) , 

at l eas t in rudimentary forms a l l tLrou, n the universe." In 

another passage, haldane condemns the "extre er forrs of t e doc­

trine of emergence, : explaining t a t t , though there i s 'an e l e ­

ment of t ruth in t h i s view," e .g. in the case of mind, i t i s 
62 

opposed to the s p i r i t of science. Perhaps the key to th i s ap­

parent struggle in Haldane's mind i s tae word, 'extremer." In 

a less radica l s t a t e , presumably, the doctrine vould nave been 

more agreeable; but i t so, i aldane did not elaborate upon a 

more agreeable form nor explain how the "element of t ru th" in 

this view was to be reconciled to the endeavors of science. 

Looking around f:>r some theory to stand in as a log ica l 

opponent to vi ta l ism, Haldane seized eagerly during h i s early 

period of t ourdit upon the existence of a group of substances 

which he regarded as t r a n s i t i o n a l s tares between l iv ing and non­

living th ings . If w« vi*nt to understand how non-l iving matter 

forms the basis of the organism, the best olace to s t a r t the ana­

lysis i s In a sL'apler form v,aere the a c t i v i t i e s that neeu to be 
61 explained are similar but not so highly developed. 

The clue, then, to the connection between l iv ing and 

inert matter T'aldene finds in the , at tnat t i e, recently u i s -

covered bacteriophage. This remarkable substance, wnen brought 

61 . I b i d . . p. 113 

62. Causes of Evolution, pp. 156-167 

63. The fol lovin explanation i s condensed fntn "The 
Origin of L i fe , " in Possible Worlds, pp. 151-154. 
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into contact with bacteria, has two effects: it kills and dis­

integrates the bacteria, and secondly, it reproduces itself. 

Whereas ht*the time of application tnere .nay be a "reat many 

bacteria and a quite s- all amount of bacteriophage, at the end of 

the process there will be relatively a great deal of bacterio­

phage and no bacteria at all. Now this substance would ordi.-^rily 

be considered as a living organism that "eats" bacteria except 

for a number of facts: 

1. It is much smaller than any cell. Too tiny to be seen 

under a microscope, its size can only be determined indirectly 

by its ability to pass through very fine porcelain filters 

and by observing the effects that highly dilute solutions of 

the substance produce on germ cultures. From tuese ceasure-

ments, it became clear that the bacteriophage was not only 

smaller than a living cell but also ' ore diminutive than 

many known proteins that show no signs of life. 

2. It survives conditions, e.g. of "eat and cold and 

aridity, that kill all other living things. 

3. It is active only in the presence of living taints. 

Dead bacteria will not serve for its "food" nor will it 

reproduce in their presence. 

Consequently there are two schools of thought conccr;.iaj-< whether 

the bacteriophage ia alive or not. 

Oddly enough tnere seen, to be highly e:cact an?=lô atea of 

this bacteriophage existing in sice in© cell as well as ottside 

of it. An instance given by Haldane is the gene that is the 

cause of spotted coats in certain species of dogs. If one such 
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gene is inherited, the dog is perfectly normal, varying from 

others only in coloration. But if two such gene? are inherited, 

the dor, is puny and soon dies. Like the bacteriophage, such a 

gene is reproduced only in the pre&ence of a1 living substance, 

and, again like it, the gene is, under proper conditions, fatal 

to its host. 

j.'he nort obvious solution to the problem of how these 

substances operate ie that they do not reproduce themselves, but 

rather act upon t'ae ory,. nism that reacts, in part, by producing 

more of tae stimulating substance. But if one oart of the or­

ganism can reproduce itself in this vay, tnrrc seeps to be no 

cogent reason wuy others could not co the sane, nor why tae 

whole organism should not be considered -s a group of such sub­

stances, each of which could react with the collection of others 

to reproduce itself after the r anner of the b cteriophaye. ere 

is how Haldane himself puts the proposal: 

"Unless a living creature is a piece of de-.d matter lus 
a soul (a view which finds vei*y little support in irodern 
biology) something of t ie following sort , mat be true. * 
simple organism must consist of parts A, B, C, D, ana so on, 
each, of which can .ultiply in the presence of all, or almost 
all, of the others. Among these parts are genes, and the 
bacteriophage is a part v.hich h-?s got loose. This hypothesis 
becomes ur»re plausible if ve believe in the work of .iauderoy, 
who finds that the ultramicroscopic particles into which u e 
bacteria have been broken up, and va.ich ntiss througn filters 
that can stop the bacteria, occasionally grow w, again into 
bacteria after a lapse of several montr.s.''64 

Now there is no reason why such component p->rts copld 

not be formed by purely natural forces, sirce ...r-ny so-called 

64. "The Origin of Life," in Possible Worlds, P. 153. 
We hear no more about Hauderoy's resurrected bacteria, so 1 pre­
sume there was some error in t;te experiment. 



- 1 0 1 -

organic p roduc ts can be syn thes ized o u t s i d e t h e organism, -ad t h e r e 

i s no a p r i o r i reason why a l l such products should not be f o m e d . 

Since t h e s c i e n t i s t works by d i r e c t i n g na tu r 1 ohysico-che l e a l 

f o r c e s , t h e r e seeaiS to be good reason fo r caoyosiay, t . ^t under 

the p roae r cond i t i ons an imo-ac ids , f a t s , p r o t e i n s , and carbo­

hydra tes could be formed by non- l iv in - , ?yenc ie s , snd t hen , through 

some chance coa le scence , produce trie aelf-perpetu* t i n g combination 

described above. ^ 

Of course such an exp lana t ion o f f e r s no unders tanding of 

how t h i s system of h a l f - l i v i n j chemicals could t,eco;.e consc ious . 

Apparently t h i s has t o be explained in term? of some sor t of 

elemental consc iousness on t h e p a r t of t he u n i t s of n o n - l i v i n g 

matter. " I f we ever exp la in l i f e and ind in t e n . s of t he atoms, 

I th ink t h a t we s h a l l have to a t t r i b u t e t o t h e ato-H. t ie sen e 

nature as t h a t of minds or c o n s t i t u e n t s of i.ind such as s e n s t i o n . " 

And as we have a l r eady seen, Haldane a t t h a t t ime , \ l . e . be fo re 

h i s ; a r x i s t phase) cons idered t h e u n i t y of coneciousness and of 

the organism a s a mystery w i t h i n science and perhaps :• per anent 
67 one. 

I t i s p r e c i s e l y from t i i s puzzle of un i ty w i th in the 

organism t h a t Ha ldane ' s Marxist t h e o r , of t i e organism s t a r t s . 

65 . ' a l d a n e d e s c r i b e s in some d e t a i l t h e pos s ib l e 
physical c o n d i t i o n s under which sorie such syn the t i c of r>rgaaic 
elements might t a k e a l a c e . ^s we a r e i n t e r e s t e d , however, on ly 
in the p o s s i b i l i t y and not In t h e s p e c i f i c cond i t ions u n d t r 
which t h e p o s s i b i l i t y mifht be r e a l i z e d , I do not thir.k i t 
necessary t o give an account of t h i s theory . 

66 . Jauses of Evo lu t ion , pp. 157-153. 

67. 'Some Consequences of ivaterlal isrr . , ' ' in I n e q u a l i t y 
of ^an , p . 1 6 1 . 
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The difference hetween the machine that classical mechanist 

found in th« organism and a living being Is io nd precisely in 

the individuality of the organism. Iet us look first at what 

Haldane means by a machine and an individual and then at how he 

applies these definitions to the analysis of life. 

"First, let us ask what we mean by a machine," says 

Haldane. "I think we mean a system car'ible of penormin^ some 

function (say making a noise or cutting wood) which is ade up 

Of replaceable parts, and which can be fully understood when we 

understand about tnese tarts... .The opposite to a macaine is an 

individual, something vhich from its very nature cannot be taken 
68 

to pieces and put together again." 

Before applying tils distinction, we must take a precau­

tion, one made necessary by the inadequate structure of our 

language. The word, "life," is a substantive and therefore leads 

us into the supposition that life is a substance. Svcr. a pre­

judice is clearly perceived in the ancient supposition that life 

is breath, and in modern suppositions of ^ living as op osed to 

a non-living matter and of vital forces. Clearly none of these 

is correct—there is neither loss of weight nor of energy at 

death. It may be correct to ref< r to the living organisn. as a 

"thing" but life itself, as we shall see irore clearly later on 

68. "What is Life? » in Adventures of a Biologist. op. 
51-52. Notice that there are two essays by this SM.IC -ai.e written 
by Kaldane. The other one, referred to earlier in this caapter, 
is from a book, the title of vr ich also is what is Liie? In 
order to eliminate confusion, tne title of the book as well ae 
the article will b<> incl-ded in each cit^tim to either of 
these essays. 
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i s l e s s a t h i n g t ^an a p r o c e s s , xf anything i s to be co. pared 
69 

to a machine, i t must be t h e orry nism as a " t h i n g . " 

In c e r t a i n r e s p e c t s , of course , t h e idea 01 a machine I s 

obviovsly a p p l i c a b l e t o t h e on-»nisei. The bones , for i n s t a n c e , 

can be unders tood in many ca se s as l e v e r s and the eye funct ions 
70 very ;nuch as does a camera. Moreover the orr^nism i s l i k e a 

machine in t h e r e p l a c e a b i l i t y o'? i t s p a r t s . Fven in so compli­

cated an organism a s man t h e r e a r e so >e : ispare p a r t s " t h a t can 

be s u b s t i t u t e d for t h e " o r i g i n a l equipment," e . g . i n blood t r a n s ­

fus ions or sk in g r a f t s . In t h e lower animals and e s p e c i a l l y in 

p l a n t s , major s e c t i o n s of va r ious organisms c ..n be forced t o g e ­

the r and w i l l be absorbed i n t o one organism, a s i s the c a s e , for 

example, in g r a f t i n g t h e branches of one kind of t r e e onto t h e 

71 trunk of a n o t h e r . 

I n s o f a r a s a l i v i n g t h i m ; has non- rep laceab le p a r t s , how­

ever, and l i k e Humpty Dumpty cannot be put back t o ^ e t a e r ar>ain, 

i t t ends toward being an i n d i v i d u a l . To a c e r t a i n e x t e n t , of 

course, t h i s s t a t e of a f f a i r s i e t r u e in a l l o r g a n i s e s and i t i s 
72 e s p e c i a l l y t r u e i n raan. 

Organisms a l s o d i f f e r from machines in t h e i r s e l f - r e g u ­

l a t i o n . Sot of c o u r s e , t h a t i t i s impossible t o cons t ruc t a s e l f -

r e g u l a t i n g machine, e . g . a stea.i or; a i ne t h a t keeps i t s s t ea 

p re s su re cons t an t , but t h i s s e l f - r e u l a t L o n in t ach ines i s c a r r i e d 

out on no such s c a l e a s i t i s in organisms. While t h e i n d i v i -

69. I b i d . . pp. 49-50. 

70. I b i d . , p . 51 

7 1 . " I s Kan a kach ine?" in vrtiat i s L i f e ? , p . b 

72* Marxis t Phi losophy and the s c i e n c e s , p . lOtf 
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dual regula t ions e n be understood mechanically, e .g. the sys­

tem of "pressure gauges" and mechanical react ions on the auscu-

l a r action of the hear t , t ry ing to understand, tae act ions and r e ­

actions of a l l these systems on a mechanical bas is i s ho-eless : 

"If the amount of carbon dioxide or oxygen hecomes suf­
f i c i en t ly abnormal, the mechanise for blood pressure regula­
t ion will c e r t a in ly break down; in order for then to be kept 
normal the a c t i v i t y oi the lunps must be regulated by ano­
the r mechanism s l i i i la r to the one for reg.ulatiny the blood 
pressure. In order for the lun; s to function normally, the 
kidneys have ot to keep th" csiemical composition of tae 
blood normal in other respec t s . The adrenal glands ust not 
produce too vi\xch adrenalin, or the blood pressure regulat ion 
wi l l be interfered with; tiie p i t u i t a r y gland uiust secrete 
p i t rees in in the r ipht amount if the kidneys are to work 
normally, and so on . " ' 3 

In short , every se l f - regula t ion of a l iv ing or*::, nism depends on 

every other one, whether those regulat ions be of the par ts of 

the organism to each other, or of the whole l iv ing being to i t s 

environment. 

But t h i s se l f - regula t ion i s pecul iar in another way too. 

This universal se l f - regula t ion implies tnat toere i s nothing 

fixed or s t a t i c about an or^ani^-i, whereas in a machine, most of 

the par t s are fixed or s t a t i c . In man, for ins tance, not even 

anything as apparently s tab le as his bone s t ructure i s permanent} 

old materials are being removed constantly and replaced by new. 

"The s teadiness of form in an anin.al i s ".ore l i r e t*a t of a fla^e 

in an animal i s more l i ke tha t of a flane or a waterfal l than 

that of a house or a s t a t u e . /vS we analyze l i f e , i t see s to 

resolve i t s e l f in to se l f - regula t ion with no aerv.anent s t ruc tu res 
74 to act as regu la tors . " 

73. I b i d . . pp. 114-11f. 

74. "What is Life?" in Adventures of a iologist. p. 53. 
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The fact is that the liviny thiny a-'S so:~e individuality 

about it as well as being a mechanis: . .or althou h a breakdown 

in mechanism usually goes with death, it is not tne sai.. tuing 

as death. Kany are the mechanical breakdowns in the body that 

fall short of death, and conversely death does not necessarily 

imply a complete cessation of mechanic 1 .'ctivities. The hearts 

of animals have been kept pumping after death, and it ic possible 

to keep hur an cells alive for weeks after the death of the inpn 

to whom the cells belonged. "But it is not your life, merely 

the life of your cells. If I had murdered you, it woulu be no 

defence to ~>oint to your cells and say t; at you '.are still alive." 

What ends at death is the individuality of the living thinF. 

Finally, as we have seen, mechanistic oaterialism is 

simply incapable of explaining any such fact as the unity oh tae 

mind. To understand this unity as the sum total of the conscious­

ness of millions of disparate cells would be ridiculous, al-uoiuyh 
76 

of course it is a fact that tre mind depends on those cells. 

Perhaps even more specific than physical uction as r- sign 

of life is the fact of che ileal chanae. Without the constant 

existence of such changes, even such reemiarlv inert or, -nisms 

as seeds lose t.̂  eir spark of life. ,t is worth while, taen, 

looking at life from the standpoint if che-1st. y rs v̂ oll as tiat 

77 
of physics. 

75. "What is Death?" in Adventures of a ioloyi^t. p. 66. 

76. "fthat is Life?'' in adventures of a riolo^ist. p. 53. 

77. Ibid., P. 54. 
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From the che . l cc l yoint of view, l i f e c-n u e thou,ait of 

as a composite of che i los i s wit.* highly s ec i f ic chemic-1 reac­

tions—e'ich composite and reaction being hi.yaly specif ic ;uio yet 

bearing the ost remarkable rc-;a rblances to a l l ot .ur living things. 

In the process of anabolism, for instance, soae l iviny t'aiays 

build up t h e i r s t ruc tu ra l components from simple inor anic sub­

stances as do p lan t s by the process of P.1 otor.ynthesis, while 

others must l i v e at second bond off the organic products syn­

thesized by others , s imi lar differences are found in aerobic 

and anaerobic catabolism. In the face of such d i s s i m i l a r i t i e s , 

however, there i s a l ikeness between a l l l iv ing things that pro­

claims t h e i r uni ty . Think of the s imilar s t ructure and law-

sound operations of the genes in a l l l lvin. th ings , for instance, 

or of the fact tha t o^-ly dextro-rotatory maltose i s found in any 
78 

l iving organism. 

I t used to be the sc i en t i f i c fashion to think of the 

chemical events going on, for exa.r.ple, in the digest ive system 

of an animal, *s non-vi ta l and of the chances that went on In­

side the ce l l as being of a type t^at chemistry could nr>t explain. 

At the same t i t e , the protoplasm inside tne ce l l was f-ay-ht of 

as being a homogeneous, su i -^ener i s s l t - e en t i re ly dif ferent in 

nature from the obviously che Lean and non-livin . enzymatic 

secretions t h s t work In the digest ive t r a c t . Recent che) l ea l 

analyses, however, ind ica te that chemical compounds of a simi­

la r nature make up the protoplasm of tae c e l l . I t i s even 

76. Ibid . . pp. 56-57. 
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possible by in ter rupt ing the nu t r i t i ve processes t i t h i n tne ce l l 

et va r io t s stages to study the par t which each one of these com­

pounds plays in the f ina l resu l t produced by t r e act ion of the 
79 ce l l taken ac a whole. 

Thus we nig:it say t u t t . e organism i s a "pa r t i cu la r 

pattern of chenical compounds" and t^a t l i f e i t s e l f i t "a par-
80 t i c u l a r pat tern of chemical change." Insofar as t h i s i s t rue , 

the l iv ing thing could be compared to a bumi.ig th ing , in both 

cases, a s long as the object remains v.aat i t i s , there i s a 

chemical cnanye necessary, and in hoth the change preserves a 

certain pat tern . ihe burning tning even reproduces i t s e l f , so 

to speak, by causing otner burning things. : 'In pa r t i cu l a r , a 

flame i s l ike an animal in t;iat you carunt stop i t , exa ,ine the 
81 parts , and s t a r t i t again, l i k e & machine." Of course l i f e i s 

very much more complicated than a fla«.e, but in many essen t i a l s 

they are s imi la r . 

Once again, however, the analogy of l i f e w^th ot *er 

Chemical a c t i v i t i e s can not be carr ied too far—and once again 

the basic reas n i s to be found in the sel f - regulatory charac­

t e r of t h i s pa t te rn of chemical changts. For the chan,es in a 

living being depend upon eaca other and are so rugulated os to 

keep the balance between themselves p rac t i ca l ly constant. The 

79. J .B.S. Haldane, "Protoplasm," in adventures of r_ 
Biologist. pp. 117-119. 

80. 'What i s Life?" in adventures of a MJolo^ist. p. 57. 

81. Ib id . » o. 5'_. iht: comparison of l i f e v.ith f i r e , o.' 
course, i s very ancient , having been made at l e a s t as early as 
Empedocles. cf. t r i s t o t l e , Je-iniu.a, I I , 4, 415b23ff. 
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•otion of a muscle, for ins tance , uasets the chemical balance of 

the blood in sugar and oxygen, an imbalance th t would eventually 

make the movement i t s e l f impossible were i t to beco:.<e i»me se­

vere. To offset any such oos s ib i l i t y , t. e blood r-up~ly t> tae 

wuscle i s increase. . , c a l l in ^ for the c e i c a l ana physical c, ai^es 

in tne action of the h e t r t , the breathiny i . s i i y i t l y speeded up 

fo meet the increased demand for oxygen, the l iv^ r pours stored 

sugar into the b lond ' s depleteo supply, and t h i s in turn c a l l s 

for other adjustments to replace the b-lance of suf ar in t;.e l iver 

and so on indef in i t e ly . ..very action of evtry pert involves u e 

eo-operation of the ot ier p a r t s , r i f e , in shor t , i s adaptive to 
82 

an extent tha t : o other chemical change i s . 

In whatever wav we look -̂ t i t , them, the l iv iny ory,, ism 

•hows a degree of in tegra t ion , of indiv idual i ty , tha t no merely 

physical or cae' ica l compound coulu pos. ibly manifest. ..s we 

veil might expect from tae d i a l e c t i c a l nature of r e a l i t y , the 

organism i s the meeting point of a contradict ion, the contra­

diction between a machine and an individual , and i t represents 
WO 

its*-If as a sor t of progress towards grea ter ind iv idua l i ty . 

On the other hand, l i f e i s not unique in t h i s ..lixture of mechanism 

and individual i ty—the combination i s shared by everythir - v, ich 

exists. A machine and an individual are merely abst r e t ionc. 

•fhere i s no such t h i n g , " says Haldane, "as a 100 percent ma-

shine or a 100 percent individual .1 ' * No matter how crept the 

82. I b i d . . P P . 58-59 

83. I b i d . . p . 54. 

84* Marxist Philosophy and the Sciences, p. 109 



-108-

knowledge of the p a r t s of an engine we may have, t a e r e i s always 

some aspec t of i t s behavior we can n e i t h e r forete< nor expla in ; 

o therwise new automobile d e a l e r s would not have t o give out 

guarantees with t h e i r c - r s . " .-.nd in t h e wnst ^i/s'ily i n t eg ra t ed 

system t h e r e i s a good dea l we can expla in in t e r n s ot t i e p a r t s . 

The d i f f e r e n c e of l iv ing from n o n - l i v i n g , t h e r e f o r e , seams t o be 

a d i f fe rence of a g r e a t e r f ro , , s l e s s e r degree ol i n d i v i d u a l i t y 

r a t h e r than a d i f f e r e n c e in k i n d . b ° 

The c o n t r a d i c t i o n of mac ine and ind iv idua l i 3 not the 

sole one found in l i f e . The very adap ta t ion t h a t c o n s t i t u t e s a 

major claim f o r the o rgan i sm ' s I n d i v i d u a l i t y shows evidence of 

such a c o n t r a d i c t i o n . To be adapted t o , l e t us say, a given 

environment i . o l i e s an a b i l i t y to change in r eac t i on as t a e en­

vironment chan /es ; but such ^n a b i l i t y t o change i n d i c a t e s an 

incompleteness in the per ec t r e l a t i o n s h i p of response t o p r e ­

sent c o n d i t i o n s . An organism too h i g h l \ spec i a l i z ed fo r ?king 

use of a c e r t a i n set of c o n d i t i o n s would be a t o t a l l o s s in 
87 any o the r c i rcumstances . 

An evidence of t h i s s t r u g g l e between p e r f e c t and in . rer -

fec t adap ta t ion i s the oppos i t i on found wi th in l i \ i n t h i n g s 

between t h e tend tne y t o |. o on l i v i n r and an opposed tendency t o 

85 . ha ldane t r a c e s t h i s fact to an a p p l i c a t i o n of the 
rieisenberg u n c e r t a i n t y p r i n c i p l e which says , in e i f e c t , t h a t a 
complete knowledge of any p a r t i c l e i s imposs iole because t i e ne ­
cessary means of a c q u i r i n g one s o r t 1 of information de. t roy a l l 
chance of a c q u i r i n g o the r knowleaye of t h e seme t n i n g . cf. 
Marxist Phi losophy and the Sc iences , J . 39. 

86. i b ^ d . , e . 109 

87. "What i s L i f e?" i n \dvcntures of a ^ i o l o y l s t . p . 60. 

file:///dvcntures
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decth. I t would seem at f i r s t sylance that a tendency to dissolu­

t ion i s the very opposite of continued existence, yet i t i s only 

in v i r tue of such an inc l ina t ion tnat l i f e , as we know i t , i s 

possible at a l l . 

Finally t h i s imoi-rfection manifests i t s e l f in the vorten 

of chance and f i na l i t y tha t we ca l l function. Tt seems as thouyn 

the purpose of the he; r t i s to pump olood through the bodyT-yet 

t h i s could not be t r u e , or why would i t continue pumping a 

sal ine solution even outside tae body? Of our vegatativc func­

t ions , most are blind and c?nnot be s.oaen of as having a re. 1 

purpose—yet they f u l f i l l tna t our ^ se whether i t i s t h e i r goal 

or not. 

hpon t h i s dua l i ty of perfection and imperfection t' e evo­

lutionary h i s to ry of l i f e sheds a good d e l of l i gh t , hor i f we 

point out the goal of evolution as perfection and i t s source as 

imperfection, then ce r t a in ly the evolving organism rust show 

signs of both. 

Similarly i t i s only in terms of some such duali ty Lr it 

•volution can be understood. If adaptation, i or example, ;;ere 

to become too highly specialized to one environment, tue power 

of making fur ther evolutionary progress wituin such n environ­

ment would become impossible. «n instance or t h i s sort se~...s 

to be the horse, a species tna t i3 apparently at an evolutionary 

dead end. ouch too highly special ized adaptation mi^ht even 

88. Ibid. , p. 61. 

89. Ibid . . p. 60. 
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lead to the annihilation of the species—if, hoi exhale, a hunter 

were to be evolved so deadly that it could kill all ts yossible 

victims within a s,,ort tie, when the last victim had been de­

voured this lethal killer would h. ve literally eaten itself to 

death. 

To whatever extent the survival of tie fittest is a tool 

of evolution, death too is the necess ry condition of progi ess. 

If all, whether fit or not, survived equally, there would be no 

genetic advantage in adaptation and v.riation would re: ain, 

relatively, the rare soeciiiens that they were at their origin. 

It is only bee use the more fit live a little longer ana have a 

slight adv ntaf;e in reproduction th-1 their characteristics 

soon spread through the whole species. And it is only because 

those b«3t adapted to livlny in a narticular environment do thus 

•pread their characteristic a turourhout their kind that the 
90 illusion of 'lurt.ose seeis to arise. 

In view of the contradictory elements contained in life, 

it is really impossible completely to sound out its nature. The 

philosopher tries to define it, out no definition 'vill covex its 

infinite and self-contradictory variety. The biologist studies 

it, well ; ŵare chat ;>e can never ho^e to fathom its full co:.i-

91 plexity." As with all the other scienced, tae main purpose is 

control, and our techniques rive us constantly n.ore power over 
92 

life, no matter now unsatisfactory the theory. 
« — ^ — — — T I T — — . I I , | , „ | i I , , , , i , M n i| i • W l l t l l 1 — — ^ — i —.— — i • • i • • ••• . —in., i 

96. I b i d . , pp. 61-64 

9 1 . I b i d . , p . 64 

92. I b i d . . p. 64 
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Incomprehensible as they mi-y bt., however, explanrtions 

there must be tha t account for the perfect ions 0.1 the organism 

as opposed to i t s shortcomings, for i t s uni ty ->s opposed to i t s 

• e r i s t i c fea tures . For t aa t explanation we aist seek, no - tat ter 

how inadequately. 

This does not mean tha t we .iust search for a source of 

unity outside of matter , u'ot only i s _t part of haldane' s ph i lo­

sophic foundation tnat nothing has i t s or igin outside of matter, 

but he s t i l l regards the ha l f - l i v ing substances mentioned e a r l i e r 

as being proof tha t the boundary between l i f e and the inanimate 

i s continuous. Indeed, by t h i s time a great deal more work had 

been done on these substances, especial ly on the tobacco mosaic 
93 

isolated in a pure form by Stanley in 1935. 

This remarkable substance can be dried out and kept in a 

bo t t l e , where i t manifests no other a c t i v i t i e s than ti ose o r d i ­

nari ly found in c ry s t a l s of nucleo-protein.t, the rrour of chemi-

Oal substances to which the virus hat been shown by analysis to 
94 belong. ';Jhen dissolved and injected into a tobacco plant , 

however, t h i s subctance suddenly becomes "a l ive" aaJ spreads 

throughout t i e tobacco p lan t , infects o thers , and at l a s t , 

when col lected again, u i l l be found to have reproduced to 
95 

millions of times i t s o r iy ina l volume. 

The tobacco mosaic, l i k e the bacteriophage- :iseusaed 

ear l ier and every other virus so i a r i so la ted , i s made m of a 

93. "Can We Make Life?" in Adventures of a Biologist , o. 

94. Marxist Philosophy and the sciences, 0. 102. 

95. "Can We Make Life?" in Adventures of £ r io loy i s t , p . 
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protein combined ;.ith nucleic acid, both of w ich are a- oholytes, 

i . e . constructed of acid and b; sic groups, and h-tli of vhich, 

therefore , cons t i tu te a union of opyositcs. Furth* i .ore, when 

in a strong solution (and even to some extent in o weaker solution) 

the tobacco mosaic tends to be org- nized according to a highly 

organized pa t te rn .*? There a r e tnus many points at whic; the 

l ikeness of the mosaic to a l iv ing thing i s ?uite stronf. 

Haldane finds i t s ignif icant that such manifestations of 

v i t a l a c t i v i t i e s , whether inside a def in i te ly a l ive being ^r not , 

never occur in a substance tha t does not contain one of the pro­

te ins described above, although not a l l nucleo-oroteins exhibit 
9S 

such re^nrkable l ikenesses to l iv ing operations. Nevertheless 

Haldane thinks the evidence gives a great deal of support to 

Engel*s descr ipt ion of l i f e as the mode of existence or proteins. " 

Since chemistry should soon reach the stage where synthesis of 

proteins i s poss ib le , i t seems l i ke ly th?t such ha l f -a l ive 

substances as the tobacco mosaic shal l be bui l t up in a labora­

tory in the nesr fu ture . 

Combining t h i s viewpoint with the one we arr ived at 

ear l ie r in the analys is , we ar r ive at the fol io; inr, conclusions: 

that l iv ing tilings differ from non-living things in the very hifji 

96. yarx is t Philosophy and the Sciences, c. 106. 

97. "Protoplasm," in Adventures of a ^ioloyi t . p. 122. 

98. "What i s Life?" in Phat i s Life?, p. ?6. 

99. I 'arxis t Philosophy anj tae Sciences, p. 102. 

100. "Can We Hake Life?" in idventures of n B o l o y i ^ t , 
P. 27. 
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degree t o which they show ind iv idua l i s t i c c u a l i t i e s not apparent 

in any of t h e i r pa r t s , and that they also differ fro the inani­

mate in a hiynly complex anu highly ertecific c h e l c r l o rg .n iz - t ion , 

i . e . of nucleo-proteins , found in them. 

These two cha rac t e r i s t i c s oh the organism as opposed to 

the inanimate ports of which i t i s co ..posed, however, a r e not 

unique in the study of t h i s problem. I t i s charac te r i s t i c of 

a l l hi^niy organized compounds that taey exhibit behavior not 

observable in any of t h e i r p . i r t s . *n understanding of the 

c i t i z in s individual ly I s not too successful in i.elping UL- arr ive 

at an understanding of the s t a t e , ant the case i s the saiue at 

the other extreme of s c i e n t i f i c analys is . "A molecule exhibits 

propert ies which are not found in atoms, vh.en they a r j separated. 

Some of these propert ies could be deduced from known atomic 
101 proper t ies , othi-rs could not ." 

Thus there i s no new d i f f i cu l ty here, but siiaply the 

r ep i t i t i on of a problem found uniformly throughout science, rfhere 

do these new proper t ies coi.ie from? Apparently, says Haldane, 

they or ig ina te in the fact t^a t tae par t s behave d i f ferent ly 

in a crowd t vui they do when under individual observation, 

pret ty much as does the character of the meek l i t t l e man in a 

lynching mob. "That i s n^t to a-y that taey are added from the 

outside. I t i s rati er that the atom in isola t ion i t inedoable of 
102 certain kinds of behaviour."* 

— — — - • - a im | | „ | , | i i i . i i - - - i • ' ' ' - . - . . i" - — • ~ - —— • — ' 

101. "Protoplasm," in Adventures of a P l o l o y i ' t , r . 123. 

102. Ib id . , p. 123 
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The case i s p re t ty much the same for the existence and 

unity of the consciousness. h e r e once again we encounter the 

problem of accounting for a cha rac t e r i s t i c , i . e . consciousness, 

in the whole that apparently docs not belong to pay of the p a r t s , 

and for a uni ty In tha t cha rac te r i s t i c tha t cer ta in ly cannot he 

accovnted for on any such mer is t ic basis . 

I t was always part of r raldane' s bel ief t - a t cer ta in ana­

logues to the mind alre.-dy exis t u in trie ato.as or electrons from 

which the brain ia constructed. And the f i r s t of these, he 

c la ins , have b^cn found by a study of the uncertainty pr inciple 

charac te r i s t i c of modern quantum theory. Like tne electron in 

t a i s theory, events in ti«- mind cannot always be accurately l o -
103 cated in one place, i . e . in one part of tne brain. AS i t i s 

impossible for an election to have posit ion and velocity simul­

taneously, two mental events will l ikewise in te r fe re with each 
104 

other, e.g. being angry and observing one's own anger. 

ivents in tne brain, l i k e the electron, see.i to be rhythmical 
105 events. and f i n a l l y , the e lec t ron, l ike the r ind , appears to 

106 

be affected by events ; oing on at a d is tance . "I suggest," 

says Hald-ne, "that the mind ha3 physical propert ies analogous 

to those of a s ingle electron or atom, propert ies v.iich are lo3t 

in a group of t r i l l i o n s of ~>toms with the lev deyree of organi-

103. Marxist Philosophy and the Sciences, pp. I03-I64. 

104. I b i d . , p. 164. 

105. I b i d . . 0. 165. 

106. I b i d . , pp. 166-163. 
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s a t i o n found in a stone, but which may be accentuated when tae 

came number of atoms i s organized in a mouse or a man."10^ 

How these c h a r a c t e r i s t i c s became conscious i s a problem 

to which Haldane devotes l i t t l e space, because, of course, there 

i s no concrete evidence on the point, he suggests that t h i s 

awareness might have f i r s t arisen out of a conf l i c t between an 

es tabl i shed pattern of behavior in an or par. ism and an outside 

interference with the pat tern , in much the same way in which we 

become aware of our breathing on the occasion of i t s b^ing 

interfered w i t h . 1 0 8 

As in the case of l i f e , so the crucia l point in t h i s 

solution i s presented by the organization of the brain, lor i t 

i e t h i s organization that g ives the mind i t s unity . "To many 

i t seems more reasonable to regard the soul as a function of 

the co-operating b r a i n - c e l l s , jus t as a concert performance of 

a symphony, which, l i k e the soul , has a unity of i t s own, i s 
109 the function of the co-operating members of the symphony." 

But i t i s on a note of agnosticism that Haldane concludes 

his theory of l i f e . s long as the human nind cannot know the 

absolute t ruth , so lona are we doomed to go on solv ing contra­

dict ion af ter contradict ion concerning the nature of t i e organism 

only to f ind another puzzle barring our way to the l i s t oeciet 

of l i f e and death. 

107. I b i d . . p. 168. 

108. Ibid.. p. 154; Haldane attributes t;.e origin of 
this theory to Samuel Butler. 

109. "What is Death?" in Adventures ojf a Biologist. pp. 67f. 
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SECTION II 

CHAPTER I 

THE PHILOSOPHIC NATURE ̂ F THE PROBLEM 

Basic to any attempted solution of the proble of life 

must be a discussion concerning the science capable of making 

such a decision. Concerning this problem, of course, there are 

as many viewpoints as there are theories of knowledge, but at 

least as a means of over-all classification these outlooks can 

be reduced to three: 

1. No analysis of the essential differences between 

living and non-living beings is even possible. The problem 

by its very nature is an invalid one, incapable of solution 

by human minds. 

2. The problem is primarily philosophic and its solution 

lies completely outside the realri of empirical science. 

3. The problem is soluble by the experimental sciences. 

Obviously a complete discusrion of the first poiat of 

view is Impossible in the limited scope of this work; indeed 

the problem involved here is trie complete epistemological 

difficulty posed by modern philosophy. rlefly the basis for 

our alleged inability to solve the nature of life ^e^erally 

turns out to be a denial of the existence or tht validity of 

the intellect, the power of reading toe Innermost nature of any 
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being. Where such a power i e lacking, of course, tae i»ost t . a t 

can be known about anything i s the surface appearance, the "phe­

nomena" in the Kantian expression, and tne invar iab le assoc ia t ion 

of some of these appearances with each o ther . Worked out to a 

logical climax, such a view of human cognition simply neans tha t 

only things not worth knowing in the selves can bo rrasped with 

any ce r t i tude , and tha t f i e guiding p r inc ip les of l i f e , the 

questio. s of rea l i n t r i n s i c ira?>ortance are simply matters of 

blind, unwitting f a i t h . I t need hardly be emphasised t h a t , 

whatever the philosophic p ro te s t a t ions of i t s adherents , a view 

having such remarkable implicat ions i s impossible, from a prac­

t i ca l point of view, for even i t s s incerest ad e r en t s . Apart 

fro» any such implications worked out in systematic fashion, 

however, many s c i e n t i s t s are inclined to hold t at a great 

number of the problems of speculat ive philosophy are unanswerable 

if they c nnot be solved by the experimental met hid. 

Because, then, of i t s imposs ibi l i ty as a p r ac t i ca l b s i s 

for thinking and l iv ing , l e t us r move the "Insoluble Problem" 

tag from our question and set about looking for the branch of 

knowledge most l i ke ly to succeed in bringing about a solut ion to 

the problem. »ow to Driesch, er twig, Roux, and others mentioned 

in the f i r s t chapter of t h i s work, obviously the ansv;er to the 

problem should be sought in the experimental f i e ld . ?n the ott er 

hand, the dominant t rend in a.odern biology see > s to be a denia l 

of the power of bioloryy to solve the proble- , =-nd a relr-rat ion 
-%• 

«. , , i \ / f * r ° ^ e x a m P 1 « the 4 scussion of t h i s point in 
nordensklold, o p . c i t . . pp. 6O6-607. 
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by default of the problem t o philosophy.2 Accompanying t h i s r e ­

nunciation, however, there i s qui te frequently a l i t t l e s l e i g h t -

of-hand: in t h i s t r i ck the magician, h/viny given away the ace of 

cpades, with every show of surpr i se re-discovers i t in h i s vest 

pocket. Here the s c i e n t i s t f inds a pragmatic, working so lu t ion 

to the problem of l i f e in a provisional mechanise although he ia 

well aware tha t t ae data at h i s disposal are not suff ic ient to 

give a complete answer to the roblen. The exeusi offered for 

the makiny. of t h i s provisional hypothesis i s tha t i t i s only 

upon the bas i s of such a mechanical assumption tha t biology makes 

any progress since an assumption of v i t a l i s e considers the expla­

nation of every unsolved problem to l i e in the l i f e - f o r c e . The 

precise sense of t h i s argument and the extent of i t s v a l i d i t y had 

better be l e f t for In te r t r e a t ier-t, but here i t mudt be noticed 

that the argument cannot simply be dismissed as the prejudiced 

attempt of a mind pre-deter Ined t:> s t e l fo r i t s e l f a mechanistic 

basis i f i t cannot purchase one honestly. Wot only i s what these 

scient is ts aver t r ue , but I think i t can be shown tha t i t nuiot 
4 

be t rue , tha t there i s no other a l t e r n a t i v e . 

In order to decide inhere the r e spons ib i l i t y I l e a hor 

solving the r iddle of l i f e , i t wi l l be f i r s t of a l l necessarv t o 

review br ief ly the place held in the hierarchy of human knowledge 

2. cf. H.H. Newman, "The Nature and Origin of L i fe , " in 
The Mature of the World and of Fan, (Chicago: U. f Chicago Press , 
ly?3l, pp. I cOTfc . 

3. I b i d . , p . I65 . 

4. of. discussion on t h i s point in Section I I I , Chapter 
XXof t h i s work. 
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by philosophy and by biology and the way in which they approach 

whatever subject matter they have in common. Hence i t wi l l be 

convenient to t r e a t f i r s t of a l l the natur - of science in renera l , 

next the d iv is ions of science, a* d f i n a l l y , the o r i en ta t ion of 

two pa r t i cu la r branches, the philosophy of nature and binl-»?y, 

to each other arid to the r e s t of the sciences. 

I t would, 1 th ink , be a safe conjecture to say t "t the 

idea of a s c i en t i f i c knowledge as opposed to any ot er brar.cn of 

human cognition f i r s t arose in connection with mathematics. Cer­

tainly no one can read t . e logica l works of e i the r Plato or Ar is ­

to t le without being Impressed by the pecul iar emphasis placed 

on th i s knowledge of quanti ty both in defining and in working out 

the methodology of a typica l science. And we have but to think 

of Descartes and Spinoza, of Bertrand Russell and Whitehead, 

of Galileo, of Newton, of Eins te in , to assure ourselves tha t t he 

esnlatlon of the mathematical id< a l har pers is ted among savants 
5 

even to our own day. 

What then i s the a t t r a c t i o n found in mathematics for tliese 

eeekers of knowledge? V/hy, f i r s t of a l l , i t s remarkable c e r t a i n t y . 

rUithematics i s concerned with fac t s thot not only are t r u e bfct 

cannot be anything else but t r u e , whereas non-sc ien t i f i c knowledge 

I . I am not t r y i n r to suggest nere that t h i s acceptance 
of mathem t i c s as an ideal has always taken the sa- e f o m , but 
sorely that the ideal has been cons i s t en t . The attempt of ,-iato 
and Aris to t le to obtain for other .branches of knowleCpc sor>e of 
the desirable q u a l i t i e s of mathematics by devisinp hor each 
branch a method proportioned to i t s Drover sub. ect m. t t e r i s f a r 
removed from the ideal of Spinoza wno tr i t - t t . i. p-.>. e a s t r i c t l y 
mathematical rethod on a l l science and even fa r the r from the 
ideal of Jamap and Aussell who would ac tua l ly mate a c i i i c e 
Identical with the mathematical log ic i t s e l f . 

http://brar.cn
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i s eoncorned with things tha t are t rue only at a c e r t a in moment 

or in a cer ta in l o c a l i t y , and the judgment of vhich, t he re fo re , 

i s eubject to continuous rev is ion . 

There i s a second difference too . rhe science of mathe­

matics not only p o s i t s things as being necessar i ly t r u e , but i t 

shows why they are t rue and way they "ust be t r u e ; in shor t , i t 

deals with the causes of the t r u t h s i t deals with. rhe proper t ies 

of a t r i ang le are shown t o have an inseparable and e t e rna l 

connection with the p a r t i c u l a r kind of continuous quanti ty we 

cal l a t r i a n g l e . 

Of course these two differences are c losely rcl< t ed . 

Indeed, without some such causal connect ion, bein;? si own at l e a s t 

obliquely or resaoteiy, the f i r s t condition of ce r t a in ty could not 

be achieved e i the r ; tne causal connection suppl ies the only 

adequate evidence for such a necessary f ac t . jJiy other sort of 

evidence has va l id i t y for only a given tir.ie or p lace , l i k e raw 

sense experience, or i s so unstable and untrustworthy in i t s e l f 

that , l i k e author i ty , i t can only under very exceptional c i r ­

cumstances give r i s e to c e r t a i n t y even about a teicoor;..ry s t a t e 

of a f f a i r s . 

Thus Ar i s to t l e says, "We suppose ourselves to possess 

unqualified sc i en t i f i c knowledge of a t h ing . ..Wien we think tha t 

we know the cause on which the fact depends as the cause of t ha t 

fact and no other , and fur ther , tha t the fact could not be other 

than i t i s , " ^ 
^ — — • • • . . - . - • _ 

I W I W I — — — — • — • • ! • I • I , • i „ 1 f m |L| M . ^ ^ | | . i • — , J M | • |-| T 

tr»n« h S e r r S t ! £ i ! ' ? ? % H ^ ! i f f l ^ I t U s , I , ch. 2, 71b8-12. 
t r ans , by u.E.G. Mure, in BASJC Dorics of A r i s t o t l e . 
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;»uch i s the conception of t i e meaning of the word"science" 

that was received by Thce.as Aquints. I t i s , of course, radxc l l y 

different from t ae notion of a science held ay the modem . hys i -

c i s t or b io logis t , but a t l e a s t the two are r e l a t e d as being 

genus and a species of the genus. Let us see, taen where these 

sciences f i t into the over-a l l scene as envisaged by A r i s t o t e l i a n s . 

Those sciences which are in the . r i s t o t e l i a n sense t r u l y 
8 

sciences, i . e . sought primarily for the sake of c o n g e l a t i o n , 

are divided into three basic eaera. There must, then , oe t iree 

theoret ical philosophies, mathematics, pnysics , and what we c a l l 

theology."' ' what i s the basis of t n i s division? To t h i s cuee-

t ion, the answer of Ar i s to t l e i s not c l ea r , although he f,i"cs us 

hints in tne second book of the physics, and in book JS^ of the 

7. Dr. Vincent Smith disagrees with t a i s view, c l a s s i ­
fying tne "sciences" of Physics and Chemistry, at any r a t e , among 
the a r t s ra ther than the sciences, cf. h is Philosophical j-hysjes. 
(H.I . : Harper, 1950 J pp. 144-169. n is argument, however, t.-ougn 
convincing in i t s e l f , depends on ce r ta in o e c u l i a r i t i e s oi the 
"science" of physics and i s not equally appl icable to Biology 
and Psychology. These branches of knowledge as we s h l l s? e at 
least obliquely l a t e r have ce r t a in claims upon tae s t a tus of a 
science that cannot be eas i ly disputed. 

8. "And since they (the e a r l i e r philosophers) ph i loso­
phized in order to escape from ignorance, evidently they v-re 
pursuing science in order to know, and not for any u t i l i t a r i a n 
end." Ar i s to t l e , Metaphysics. A, ch. 2, 9a2b 20-22, t r -uis . ry 
W.D. Ross, in Basic Works of ArTstotle. 

9. Ar i s to t l e , , etaphyaics. E, 1, 1026a 18. 

10. Ar i s to t l e , Physics. I I , ch. 2, 19^b 31-35. w*'ow the 
mathematician, though he too t r e a t s of t hes ' t h ings , never the less 
does not t r e a t of them as the U n i t s of a physical ioey; nor does 
he consider tne a t t r i bu t e s i n d i c t e d as tne a t t r i o u t e s of such 
bodies. Vhac i s why he separates taem, for in t h o ^ n t t-.cy ' r e 
separable froi lotion, nor does any f a l s i t y r e su l t i f they arc 
separated." t r a n s , by R.p. Hardie and R.K. Gaye, in Basic <orks 
Si Ar is to t le . 



-123*~ 

Metaphysics.11 Thomas Aquinas, however, gives a fuller analysis 

of this division in his introductory -raterial in the Commentary 

12 

PiL ££• Physics of A r i s t o t l e . and even more exhaustively in a 

famous passage of h i s Commentary on £he De T r i n i t a t e $f Poethiua. 

Here the argument i s t h a t sciences are dist inguished by t h e i r 

objects , or as we perhaps say ins tead , by t h e i r subject t a t t e r . 

Hot any difference at a l l in these ob jec t s , nowever, suf i ices to 

distinguish the sciences, out oaly, since t ae end of sc ienc- i s 

a known object , a difference in i n t e l l i g i b i l i t y . »nd such a 

degree of i n t e l l i g i b i l i t y can be const i tuted only by the decree 

of reraotion from matter and from motion, immateriali ty oeing 

precisely trie bas i s of cognition, on the f i r s t l e v e l , therefore , 

where the object i s ne i the r capable of existing without matter 

nor carable oi being thought of without r a t t e r (though i t i s 

thought of without cer ta in conditions of ' . lat ter) , we have the 

general c l a s s i f i ca t ion of the sciences known as ; hyeics; on the 

second leve l , where the object ex i s t s always in matter but i s 

separable from matter' in tnought, the re i s the science of 

Mathematics; and f i n a l l y , in the nighest area the re i s an object 

11. Ar i s to t l e , Metaphysics. E, ch. 1, 1026 a 13-16. 
"For physics deals with th ings which exist separately but a re 
not immovable, and some p a r t s of mat cr.atics deal with t a i n - s 
which are immovable but presumably do n.-t exis t separately 
but as embodied in matter, w i l e the f i r s t science deals with 
things which both exist separate ly and are immovable," 

12. St . Thoa.as Aquinas, In VIII Libros k hyslcoruc 
Ar ls to te l la . I , l e c t i o 1 , 1-4 3€T TKo^s^'ncTe ilScraagfl the 
eharacter ia t ics of the objeots of the various sciences, but 
he does not analyse the mental operat ions c h a r a c t e r i s t i c a l l y 
related to those objects lu anywiny, liice the u e t a i l tha t he 
does in the aoinmentary o l the De T r i n i t a t e . 
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equally capable of being without matter and bein«* thougi t of 

without matter, and here i s found the science of e tanhysics . 

There i s , however, another d i s t i nc t i on to be nade a -ong 

the speculative sciences, a d i s t i nc t ion important to our purposes, 

and based upon the twofold purpose of science. I t i s conceivable 

that some sciences might acaieve only one of these ends—knowledge 

13. "Sciendum tanen quod quando hai i t u s vel po ten t iae 
penes onjecta dis t inguuntur , non distin/niuntur penes .ua^ l ioe t 
dif ferent iae o^jectorura, sed penes i l i a c auae sunt per sc in quan­
tum sunt onjecta. sse eniro an t r a l vel plaatam acc id i t s e r s i b i l i 
in quantum est s e m i b i l e , et ideo oene.f hoc non suir.ltur d i f fe ren­
t i a sensuua, sed magis secundum differentiam co lo r i s et soni . Et 
ideo opportet s c l en t i a s speculativas d iv id i osr diff r e n t i a s 
epeculabilium, in cuantura sunt soecu lsb i l i a . . ,peevlabi l i autem 
secundum quod est objectur. soeculativae potent iae , UIIM*1 id con-
pet i t ex parte potentiae i n t e l l e c t i v a e et a l lqu id ex a r t e hab i ­
tus sc ient iae quo i n t e l l e c t u s u e r t i c i t u r . lux pa r t e quip^e i n t e l -
1actus competit e l quod s i t immaterialc quia et ipse i n t ' l l e c t u s 
est immaterial i s , ex parte vero sc ient iae competit e i quod s i t 
necess«rium, qi ia sc i en t i a de necessa r i i s es t , ut prohatur 1 
Posteriorura. Ornne autein necessarium, inquantur huius .odi , e s t 
immobile, quia orane quod rovetur , in quantum huius iodi , poss ib i le 
est esse et non edse. vel s impl i c i t e r vel socunoim quid, ut 
videtur I Hetaph. Sic i g i t u r soeculab i i i quod est objectum 
speculativaeJBcientiae, per se competit sep&ratio et a materia et 
a motu vel aopl lca t io ad ea, et ideo secundum orainem a remotiouis 
s materia et a ,iotu sc ient iae speoulativat d is t inguuntur . yuae-
dam i g i t u r sunt s >eculabilium quae dependent a materia secundum 
esse, quia nonnisi in materia esse possunt, et naec distiny.uuntur, 
quia dependent ouaedara a materia secundum esse et intel lectual , 
sicut i l i a in quorum def in i t ione poni tur materia s ens iDi l i s , 
undo sine materia s e n s i o i l i i n t e l l i g i non possunt, ut in d e f i n i ­
tione hominis opporteti accipere caimem et ossa: dt de h is es t 
Physica, sive sc ient ia na tura l i s . Ouaedam vero sunt ouae, ouam-
vis dependeant a materia secundum esse non ta en becundurn i n t e l ­
lectual, ouia in def in i t ione eorum non ponitur a a t e r i a s e n s i b i l i s , 
ut l inea et numerus; et de h i s eat i 'athematica. Cpaaedam vero 
sunt speculabil ia quae non dependent a materia secundum esse , 
quia sine materia esse possunt, sive numquam in materia, ut Oeus 
st angelus, sive in ouibusdam sunt in rcaterin et in nuibusdam 
non, ut substant ia , qual l tao , pote.it ia et ac tus , unuia et multa 
et huiusmodi: de quibus omnibus est Theoloria, ides t divina sc ien­
t i a . quia praecipuum cognitorum in ea est lieus." S t . Thomas 
Aquinas, In Boothlum De t f l n l t a t c . a. V, a r t . 1. . ec. bv wyser. 

— - • — - » — — • 1 1 » , ' - - * -



-125-

of the fact—and another, dealing with the same subject from a 

somewhat d i f ferent point of view, might a t t a i n not only the fac t , 

but the explanation of the f ac t . Hence J»ri3totle divides sciences 

according to t h i s well-known p r inc ip l e into science of the fac t 

( sc lent la quia, 0^»" B^Tir ) , and science of the reasoned 

fact ( sc ien t i a propter quid, J^'stC tO-tlV)^ Formally, 

t h i s difference in purposes between <:he two kinds of science shows 

up as a different sort of demonstration. Tor the aiibition of a 

science of the reasoned fact i s t o a t t a i n perfect knowledge, and 

so i t must know the fact in tha t cause wherein i t i s contained 

immediately and wholly, tha t i s in i t s proper cause. Any other 

kind of demonstration, for example, one from a remote ca^se, as 

animal i s the remote cause of man, or from an e f fec t , a s music 

i s the effect of a musician, f a l l s abort of t h i s ideal sort of 

knowledge and gives us instead a r e r e kno1 ledge tha t a ce r t a in 

state of a f fa i r* ex i s t s , * 

Now because the r e su l t of a demonstration to the fact 

Clone i s imperfect knowledge, beins asser t ion without understan-
16 

ding or purely negative knowledge at best and uncertain know-
— — ^ — — — - r - r i r r r T r - l — r r . „ — a f i r r r r n i r T M T r T i T - * m i i w u r m ••— TI rw -i i n — n — r • i um\ n ir-nimn m~ - • T- I H ~- ~-• ~ -

14. Ar i s t o t l e , Pos t e r io r Analyt ics . I , 13 , 78 b 34-35. 

15. A r i s t o t l e , Pos ter ior Analyt ics . I , 13 , 79 a 22-30, 
cf, also S t . Thomas Aquinas, SummaTRoolojftiae. I , q. 2 , a r t . 2. 

16. Because a demonstration from a re iote cause ie not 
ordinar i ly suff icient to show tha t the effect i s of a ce r ta in 
sort , but i t ie sufficient to shov tb.it i t i s not , e .g . because. 
the parent i s animal does not suff ice to show tha t t i e offspring 
i s a nan, hut i t does suff ice to show the off3 r ing i s not an 
orchid, cf. John of St . Thomas, Pursue Philoso Vaicus Tho-.ist icus. 
(Turin: K a r i e t t i , 1930), v. I , a,*WT. 

http://tb.it
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ledge at wors t 1 7 there I s a natural tendency on the par t of anyone 

having such knowledge to perfect i t wherever Possible . For t h i s 

reason, there i s a tendency, as a r i t a i n notes , inherent in t he 

very nature o f a science of the fact olon© to becoine a science 
13 

of the reasoned f a c t . The significance of t r i s fact in ex­
plaining modern "science"(in the l imi ted sense) i s vas t . 

Kow among a l l the sciences of the reasoned f ac t , mathe­

matics i s , in a way, the simplest in i t s causal explanations. In 

mathematics, a l l explanation i s reduced to t rac ing the constancy 

of propert ies back to t h e i r source in the nature of the f igure , 

as for example, the fact tna t the diagonal of a rec tangle b i s e c t s 

the figure can be dcmoriptrated as having an inevi table i n t e l l i ­

gible connection with i t s rec tangula r i ty . *nd concerning t h i s 

nature in which the source of such proper t ies i s found t he r e 

are cer ta in p e c u l i a r i t i e s — i t i s a nature separated from motion 

and matter, f i r s t of a l l , and i t i s therefore not a nature as 

really exis t ing but one as only cogni t ively ex is t ing tha t con­

cerns the mathematician, fienee the s i u l i c i t y of t h i s sc ience, 

for the mathematician does not need to t r ace in the deduction 

of propert ies what, i f any,effect t i e material component miyht 

have. Further, since only a cognitive existence i s in quest ion, 

since the nature I s considered onl\ as a possible essence in 

which s ta te i t i s necessary, e t e r n a l , and Imputable, tnerp csn 

17. Typical wherever reasoning proceeds from an effect 
to a cause tha t i s not i t s proper cause, as in a de tec t ive s tory . 

*» . l g * i * o o u e B Marltain, Leg Degree d* 3avoir . 4~ ed. , 
( r a r i s : Desclte de Brouwer, 194£T"p7&§T" 
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be no question as to what external causes coula be responsible 

for its exeitence. In Arietotelian terminology, mathematical 

science is concerned with the formal cause alone. 

In the explanatory sciences on the first and third de­

grees of abstraction, in contrast, the object Is a thing that 

exists—or at least can exist—in just the way it is thought of. 

Besides accounting for properties by form, therefore, these 

sciences mus- deal with explanations for a real existence—the 

agent and the end. On the first degree of abstraction still 

another fact must be considered—the necessary presence of matter 

in the intrinsic nature of ita object. In these real .s, therefore, 

we have three additional causes to be considered in riving expla­

nations, the material, efficient, and final causes. 

Leaving aside for the moment the august science of r.eta-

physics, let us concentrate on analyzing the «ime and methods of 

the science!, on the first degree of abstraction. 

As we have already seen, the goal of a science of the 

reasoned fact on this level should he to account for the existence, 

nature, and properties of materirl beings in terms of an analysis 

of the nature into its intrinsic constituents and of a search in 

external factors for the reasons of the union and existence of 

those constituents. 

Now such precisely is the alno of the philosophy of nature 

19 
as laid down by Aristotle. ethodologically, beginning with 

the known properties of material beings, e.g. olility, the 

19. Aristotle, Physics. I, 1, 184a 9—184b 19. 



-0.28-

scicnce argues to the necessary p r i n c i p l e s of such proper t ies— 

form, matter, mover, and motive—and in vievr of such an ana lys i s 

f inal ly shows the i n t e l l i r i b l e connection between such p r inc ip les 

and s t i l l o ther p roper t ies—tine , place, :>rder, Inherent cont in­

gency in existence, s u s c e p t i b i l i t y to chance, and so for th . 

If only our method of deducing proper t ies from essences 

were universal ly appl icable , we should presumably by t h i s t i t ie 

have a knowledge of chemistry as exnaustive as we have of Eucl i ­

dean geometry. Unfortunately such a happy condition i s fa r from 

ac tua l i ty . In the f i r s t p lace , instead of s t a r t i n g as mathematics 

does with known essences, the pnilosoahy of nature has to s t a r t 

with effects of the essence and argue by a quia demonstration 

to the nature i t s e l f . 'ence even under the happiest condi t ions , 

our knowledge of the reason for the fact—the explanatory e s s e n c e -

i s ind i rec t , acquired progressively in the manner c h a r a c t e r i s t i c 

of reasoning, and therefore subject to incompleteness, confusion, 

and doubt. 

Kven l e e s happily, from the standpoint of a s a t i s f ac to ry 

human knowledge, the apprehension in an i n t e l l i g i b l e way of the 

various specif ic essences of natural th ings seems to l i e almost 

completely outside our power. The subs tant ia l nature of .tan 

alone among a l l material th ings i s ava i lab le in i t s innermost 

quiddity to our I n t e l l e c t . Outside of t h i s sphere our knowledge 

of species i s r e s t r i c t e d to a d i a l e c t i c a l and hence probable 

knowledge tna t such species e x i s t ; there i e no such th ing as 

20. Jacques B r i t a i n , Degree d&Savoir , p . 62. 
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knowledge of the specific difference i t s e l f . That i s not to 

say tha t we do not have any knowledge of the essence of mater ia l 

things—even to know that they are beings i s a c e r t a n under­

standing of t h e i r nature—but such knowledge i s confined to the 

generic as opposed to the specif ic c h a r a c t e r i s t i c s of these 

essences. 

Under these circumstances i t was obviously necessary, If 

our knowledge was to be extended to the v^st realm of the incom­

pletely i n t e l l i g i b l e , tha t we be sa t i s f i ed with something l e s s 

than an Ideal form of knowledge. If we could not know the reason, 

at l eas t we might know the fact provided a su i tab le method could 

be found. 

Fortunately, as i s the case with most logica l devices , 

the solution existed long before the nature of the problem was 

recognized. From the beginning of recorded h i s to ry men have 

been acting upon ah-assumption of p r a c t i c a l c e r t a in ty in cases 

where knowledge of the reason behind the fact was not possessed; 

knowledge of the Lest t i r .es for plant ing or of the necess i ty of 

cult ivation v.xs possessed, for example, in the e a r l i e s t known 

agr icul tura l soc i e t i e s , althojch the i n t e l l i g i b l e connection be­

tween these p rac t i ces and t h e optimum development of p l an t s was 

cer ta inly unknown and, as a matter of fac t , i s s t i l l l a rge ly 

unknown today. The method cons i s t s simply in ea tabl ish iag a 

Constant connection between subject and predicate by repeated 

observation. Idea l ly to es tab l i sh ti*e absolute t r u th of such a 

2 1 • IMJ*» PP« 62-63. The reason for t h i s ignorance i s 
the submersion of these forms in the mater ia l p r i n c i p l e , a p r in ­
c iple , as the Elea t ics and Heracl i tus early perceived, tha t i s 
completely u n i n t e l l i g i b l e t o the human mind. 

http://tir.es
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connect ion , every i n s t ance in which i t mi^ht occur should be ex­

per ienced; however, fo r a l l p r a c t i c a l purposes a wide but not 
22 

exhaust ive acquaintance witn i n d i v i d u a l cases i s s u f f i c i e n t . 

This method, one of t h e many known g e n e r i c a l l y at i n d u c t i o n , i s 

apparen t ly t h a t of t n e e a r l i e s t of t n e l o v e r s of knowledge— 
23 

Thalee and h i s f o l l o w e r s ; i t i s in gene ra l the -^pe of r ea son ing 

which A r i s t o t l e seems, a t l e a s t i f i ip l i c i t ly , to th ink of as c h a r a c -
24 

t e r i s t l c of any e n t i r e sc ience devoted t o f a c t s a l o n e , and i t 

i s ex tens ive ly exemplif ied in lany of t h e S t a g y r i t e s works, p a r ­

t i c u l a r l y the b i o l o g i c a l t r e a t i s e s , JDe P a r t i b u s Animalium. Ue 

Qeneratjone Animal ium , e t c . , I h i e t o o was t h e inetnoa advocated 

by Franc is Bacdn in t a e Novum Oryymura, a l b e i t in toe imposs ib ly 

ideal forra of complete exhaus t ion . B a s i c a l l y , t h i s ty^e of i n ­

duction i s s t i l l t h e p r i n c i p a l t o o l of t he d e s c r i p t i v e p a r t s of 

Biology and Psychology, and i t i a a n e a r r e l a t i v e , a t any r a t e , 

of the q u a n t i t a t i v e l y o r i e n t e o ex M er i lent c h a r a c t e r i s t i c of 

Physics and Che l i s t r y , * 

Taken in i t s s imples t form, however, t h i s method i a sub­

j e c t t o two shortcomings; ets mentioned, i t s r e s u l t s cannot ever 

22. A r i s t o t l e c a l l s t h e a s s e r t i o n made by a complete 
enumeration " induc t ion" and t h a t where t a e enumeration i s n o t 
exhaustive " reasoning by example." At p re sen t both a r e simply 
ca l l ed induct ion , cf. A r i s t o t l e , P r i o r A n a l y t i c s . I I , ch. r.3-24, 
68b 8—69a 20, t r a n s , by A.J . J enk lnson , in Basic Works of ^ r i s -
t o t l e . 

23. At l e a s t A r i s t o t l e see. s t o t h i n k so. ex. uir. r e -
cons tu rc t ion of Thales* r ea son ing . Metaphysics . 1 , ch. 3 , 983b 
20-28. ~ 

24. n r i s t o t l e , P o s t e r i o r A n a l y t i c s . I , 1 3 , 76b 31-79a 1 5 . 

25 . cf. W.S. Thompson, Science arid Common Sense . (London: 
Longmans Green ft Co. , 1937) pp. 50-70 for d e s c r i p t i o n of methods. 
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have t h e c e r t a i n t y which t h e l o v e r of t r u t h d e s i r e s wi thou t f u l ­

f i l l i n g a completely f a n t a s t i c p r e r e q u i s i t e of exper ienc ing 

every s ing le i n d i v i d u a l case p e r t i n e n t t o t h e q u e - ' i o n , .and even 

supposing t h i s cond i t ion were t o be observed, t h e i n s a t i a b l e 

human longing fo r knowledge of t h e "why" w i l l s t i l l not h ^ u been 

r e a l i z e d . 

Since an exp lana t ion in t e r s of unknown essences i s 

eoaple te ly out of t h e ques t ion ( i t i s t h i s i m p o s s i b i l i t y , r e amber, 

t ha t makes t h e s e i n d u c t i l e s c i e n c e s n e c e s s a r y ) , any g iv ing of 

reasons in connection with t h e s e s c i e n c e s .r.ust come from t . e 

realm of the non-phi losophic s c i e n c e s of reasoned f a c t s , from 

the realm, i n s h o r t , of mathemat ics , here t n e s tudent of n a t u r a l 

phenomena i s more f o r t u n a t e , for whi le n a t u r e s ay be u n a v a i l a b l e , 

t h e i r q u a n t i t i e s a r e n o t . Al l t h a t i s needed i s a s u i t a b l e 

measuring ins t rument , .mere such ins t ruments a r e a v a i l a b l e , and 

where t h e r e i s s u f f i c i e n t c o r r e l a t i o n hetween o u a n t i t y and t h e 

accidental c u a l i t i e s of t h e s u b j e c t under c o n s i d e r a t i o n , i t i s 

only n a t u r a l fo r an a l l i a n c e t o a r i s e between t h e i n d u c t i v e 

sciences and mathematics , an a l l i a n c e t a t has produced t h e im-
26 

posing s t r u c t u r e of modern phys i ca l s c i e n c e . 

Pot t oo s u r p r i s i n g l y , t h e assumption of s, ch a c o r r e l a t i o n 

between q u a n t i t a t i v e l y measurable motions and r u a l i t a t i v e changes 

in ma te r i a l t i . i n r s i s soundly b. 3ed. The r e c u r r i n y succesc of 

philosophical atomism throughout the h i s t o r y of thou - t would be 

Sompletely l n e x p l i c ; b l e were t e re m t some s o l i d foundat ion in 

26. / a r i t e i n , Jay r e s djf aflvoir t p . £3 
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t r u t h for t h e i r f i r s t pre-.ise tha t a l l chanpe can be reduced to 

the measurable one of locomotion, for even i f we deny t h i s 

naive assuriution of iden t i ty betw en auanti ty and qual i ty or be­

tween a l t e r a t i on and locomotion, never theless the re i s no over­

looking the fact tha t quanti ty i s a primary condition for the 

existence of any other mater ia l phenomena—try imagining an 
27 unextended color for example, and tha t change of place i s an 

28 absolute p re requ i s i t e for any other kind of change whatsoever. 

That' such a cor re la t ion e x i s t s , therefore , i s undoubtedly t r u e , 

and the p rac t i ca l proof of the matter i s found in the enormous 

success of the modern empirical d i s c ip l i ne s . 

That a science of t h i s nature , well-founded though i t s 
29 

premises may be, must never asp i re to a r ea l causal explanation 

ie the penalty i t must pay for i t s otherwise f ru i t fu l union with 

mathematics. To consider mater ia l being only under i t s numeri­

cal aspect i s not to exp la in the causes of i t s mobil i ty and mo­

tion, but to destroy any p o s s i b i l i t y of such explanation, io r 

mathematics, as we have seen, views things as immobile, as 

simple, e t e rna l , unchangeable forms. When the mathematician 

27. cf. S t . Thomas Awuinas, In fie T r i n i t a t e . q. 5, a r t . 3 . 

28. Ar i s to t l e . Physics . VIII, ch. 7, 260 a 26—261 a 27. 
3t . Thomas Aquinas, In T i l l Phys>. l e c t . I4 f The reason for t h i s 
primacy of locomotion i s , of course, tae necessi ty of brin pin/; 
mover and fuoved into physical contact so tha t the*one can act 
upon the other . 

29. i . e . those premisses having to do vi th the cor re­
la t ion between quanti ty and qua l i ty . 
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applies his ruler to motion, he pries out only its immobile 

30 
features for examination—he studies lotion oy paralyzing it,' 

This same lack of causal explanation in the modern phy­

sical sciences is seen perhaps even more clearl;, in an examina­

tion of tne priuciple of inertia, the foundation of the whole 

empirical structure, as its very name indicates, this principle 

agrees to consider tae subject underyoiny raotion as completely 

inert, completely passive; the whole responsibility for the 

r.otion is delegated to an extrinsic force—to another beinr in 

motion which in turn is inert and put in notion by another. The 

causes in question are always extrinsic; there can never by 

anything intrinsic to the moving thing except passivity. !rom 

a philosophic point of view, a science based on such a view is 

caught in a bottomless whirlpool of passivity; in Aristotelian 

terms the univ rse of experimental science is a universe of prine 

matter. In such a universe, since oily the actual can be an agent, 

there can be really no such thing as a cause, and, of course, 

31 no causal explanations. 

These two factors, the alliance with aati-enatics and the 

foundation on the principle of inertia, the keys at once to the 

30. Vincent Suith, 0£. cit., pp. 31-34. This is even 
true of the calculus whose explicit purpose is to study motion. 
Iven here the mathematics deals with the rate of change, or 
rather the ratio of the r tes of several changes—a ratio t ;at 
is in ltBelf something static and by no means identical with 
the motion itself. 

3i. jK>id.. PP. 28-29 and 151-152. Of course it is 
true that every thing In notion is beinf moved by another, but 
incofar as the moved thing is itself actual, it exerts a cer­
tain determining effect on Its own motion. 
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triumpha and l imi t a t ions of modern experimental sc iences , are 

s t r i c t l y applicable to physics and che- i s t r y alone. The reduction 

of q u a l i t i e s to quant i ta t ive equivalents and the discovery of 

external causes t .at can be correlated exactly with i n t r i n s i c 

motions i s at present impossible in &any of the problems encoun­

tered by the b io logis t and in even "ore of those studied by the 

psychologist and soc io logis t , i'aese s c i e n t i s t s , therefore , are 

s t i l l l a rge ly dependent upon the qua l i t a t i ve r a the r than t i e 

quanti tat ive observation and upon the descr ip t ive ra ther than 

the algebraic expression of results.-* 

The fa i lu re of mathematics to provide the biologic 1 

and psychological sciences with a reasonable propter quid expla­

nation of the observed phenomena poses a dilemma. e i ther they 

nust be content to remain forever sciences of the fac t , eschewing 

al l attempt at explanation, or t *ey must f a l l un-*er the influence 

of a non-mather.atical explanatory science, spec i f i ca l ly philosophy. 

Prom the point of view of the natural s c i e n t i s t , ne i the r i s a 

very sa t i s fac tory sort of solut ion: the f i r s t because r e l i n ­

quishing the s t a t u s of t i t science of the reasoned fact means 

abandoning i t s superior perfect ion, and, m* re Important uerhaps, 

i t s greater ce r t a in ty , the second because, a s v*e he ve already 

seen, philosophy makes no pretense of knowing the speci f ic 

differences that furnish the proper cause for so many of tLe 

properties studied by the nat r a l s c i e n t i s t . 

32. Thompson, o£. c i t . . pp. 114-115. Large areas of 
biological inquiry , eg. tha t of he r ed i t } , h ve recent ly been sub­
jected with some success to mathematical ana lys i s . I t remains 
t rue , however, tha t biology i s primarily a descr ip t ive science. 
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The resu l t I s tha t there e x i s t s between the sciences of 

l iv ing th ings and the philosophy of n- ture an a l l i ance tha t i s 

much closer toan tha t ex is t ing between physics and philosophy and 

much looser , much l e s s formal than that ex is t ing between physics 

and mathematics. 

To say tha t there i s an a l l iance between Biology and 

the philosophy of Mature i s not simply to affirm the unity of 

things studied, i e . of wnat the Jcholas t ic philosophers c a l l 

the mater ial object . That such a s imi l a r i t y of mater ia l objects 

ex i s t s i s , of course, undeniable; both are concerned pr i .^a i i ly 

with tne study of l iv ing things and t h e i r cha rac t e r i s t i c a c t i ­

v i t i e s , duch a un i ty , however, ex i s t s between many sciences— 

between -hysics and the Philosophy of Mature, for i n s t a n c e -

where there i s no subordination of t h i s kind* 

Neither i s the affirmation of sucr an a l l i ance intended 

as a denial of sharply-marked differences between the two s c i ­

ences, for these differences too undoubtedly e x i s t . For the 

philosophic analyses of nature , of substai t i a l forms, Biology 

eubsti tutes the descr ip t ions of the s i z e , shape, co lor , t ex tu re , 

e t c . , of the organism as a whole and of each Individual ora.an, 

t issue, or c e l l . For the study of the rearon, t ,e purpose, of 

the onanisms exis tence, tne b io loy i s t has to content hi-iseif 

with the physiological r e l a t ionsh ip between organ and a c t i v i t y . 

Where the biologist inves t iga tes the re la t ion betv een these 

organs and a c t i v i t i e s and ce r t a in external forces t r a t are not 

regarded by anyone as being adequate to explain the ef fec ts i n ­

volved, the philosopher i s concerned with the i n t r i n s i c "what 
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it is" that accounts in general for the nature of the activities 

shown by living organisms. The list could be extended throughout 

the whole series of questions asked by science, but the answer 

must always remain tne same. The biologist is interested in 

the description, succession, and inter-connection of the pheno­

mena of life, the philosopher in the nature of those Phenomena 

and of the underlying substance. The biologist could be said 

to be concerned with causes only incidental or accidental in 

their nature and hence not productive of really intelligible 

explanations; the philosopher's aim is to give reasons in terms 

of real causes, of proper causes. 

Consequent upon this first difference there is a second, 

a difference in method. Briefly, Biology is experimental in 

method, the Philosophy of Nature is analytical, beginning with 

ordinary sense experience (eubject to certain epiete? ological 

criticisms), Philosophy proceeds in a way alrt ady described 

through an analysis of the nature of the phenomena seized by 

sense percept lon, thro ugh an analysis of the intelligible nature 

behind it, to the deduction of properties, divisions, and so 

on. At the end of the process the conclusions arrived at by 

this intellectual nethod of proof can be checked against reality 
33 

once agoin by sense experience. In Biology, on f e ot er hand, 

starting point, proof, and verification are all supplied by that 

controlled experience known *& an experiment. \ subject of 
* " — ^ ^ * * « ' • ' • • * — — w m i w w w M w u M i i i H H — i w i m i • -iif—i" •* II i i m j - n i l II 1.1 mi ii i • i ni -

33. ttcrttaln, Degree dj| Sayoir, p>-.. 111-112. 

34. "Experiment" in hioloyyy does n->t i*-eau cui te the sane 
as i t does in ihys ics . In tae l a t t e r science, a t t «a t i on i s paid 
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experiaent, having been placed in a more or l e s s a r t i f i c i a l en­

vironment, i s subjected to various changes in externa l circum­

stances manipulated by a control as exact as possible t^ find out 

what effect these saight have on the sub jec t ' s fon i , behavior, 

development, and so for th . Not of course, tna t the th inkin" of 

the biologist i s unimportant or unnecessary; the posing of ques­

t ions , formulation of theo r i e s , construction if t e s t s , devising 

of experiments—all these tt.in^a deaand logica l thought. But t he 

formal method of demonstration i s r a the r experimental than 
35 

i n t e l l e c tua l . 

Such then are the basic s i m i l a r i t i e s and differences be­

tween Biology and the corresponding n.-*rt of t .e Philosophy of 

Mature, and these havj not proved f ru i t f u l in showing us any 

extraordinary connection between these two sciences. Let us look 

in another d i rec t ion , coniras t inp t he s i m i l a r i t i e s of Biology and 

la tura l Philosophy with those between rhysic a and Natural I h i l o -

sophy. Even a casual Inspection shows tha t the re are a t l e a s t 

two points on which Biology more c losely resembles Philosophy 

than does Physics: tha t Biology asks, and seeks answers t o , 

supra-phenomenal euest ions, and that Biology extends i t s i n t e r e s t 

to the domain of formal and f i n a l causes. 
— — » — — — - • — - - - •• I , • , 

only to the quant i ta t ive element to the exclusion of q u a l i t i e s , 
a s i tua t ion that i s not and, as we have already pointed out , can­
not be t r u e in Biology ftt>m the very nature of the science. 

35. cf. Brennan s p a r a l l e l ana lys is of the dif ferences 
between philosophical and experimental Psychology in Thomistic 
fflphoiogr • PP« 50-53. cf also Mari tain, Degrps dj»- Savo'lr."""^. 
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Physics, a s i s well known, very ear ly in i t s modern career 

discarded en t i r e ly any consideration of f ina l causes, ^netriei 

from an absolute denial of t h e i r existence or from a p ro te s t 

against t h e i r over - fac i le use as explanations. To t h i s hap, y 

a ta te Biology has never been able to a r i s e , despi te t^e longings 

in that d i rect ion of more than one eniinent b i o l o g i s t . The h i s t o r y 

Of Biology i s fu l l of abor t ive attempts to r id i t of the factor 

of purpose; one of the most remarkable of these a t tempts was the 

frantic a c t i v i t y of the proponents of Darwinian evolut ion, who 

spawned new f ina l causes f a s t e r than they could d i s inhe r i t the 

old. The survival and high es ta te of Physiology, a t any r a t e , 
36 

t e s t i f i e s to the survival of such factors in Biology even today. 

The tendency of Physics to eliminate formal in f*vor of 

eff icient causes, to replace i n t r i n s i c a c t i \ i t y with i n e r t i a , 

has already been pointed out . vs in the case of f ina l causes, 

th is i s perhaps an element of Ph^eics tha t many b io log i s t s would 

like to emulate, but i t i s a goal hopelessly out of s igh t . Whe­

ther they l ike to do so or not , b i o l o g i s t s are forced to deal 

with l iv ing th ings as a c t u a l i t i e s with ce r t a in stubborn a c t i v i t i e s 

of t h e i r own, and not merely ine r t occasions for the addi t ion of 

vector sums of outside forces. Hence, tae necess i ty , a s / a r i -
37 ta in points out , of cer ta in autonomous concepts and laws 

specific to biology, unexpressable in the algebraic deduction 

of physics, and i r reducib le to the laws of cheois t ry , concepts 

36. cf. Thompson, op. c i t . . p . 143. 

37. a r i t a i n , Degree d j gavoi r .p . 129 
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and laws tha t r e s t , wi t t ing ly or not , upon philosophical p r i n -
36 

c lp les . 

Closely associated with t-.is tendency i s another noted 

by Mar i ta in , 5 9 the tendency of Biology to imi ta te pnilosophy 

by asking supra-phenomenal questions. If the questions asked 

by Biology cannot be answered a t a l l or only with hopeless inade­

quacy on the phenoiaenological l eve l , t..en i t i s only na tu ra l 

that the answerc be sought on a higher l eve l . The outstanding 

example of t h i s tendency in biology i s the veiy question we are 

seeking to answer in t h i s work, the question of the nature of 

l i f e . I t i s one thing to ask the questions, however, and another 

to answer them, and we shoulc? inquire aa to whether Biology i s 

able e i ther by i t s e l f or in co-operation with ot.ier sciences 

to answer such questions. 

In i s o l a t i o n , of course, iiiology could never . i v e a de­

monstration of answers to such quest ions. The method of demon­

stration in Biology i s experimental, experiment deals with the 

observable, and nothing supra-phenomenal i s by i t s very de f in i t ion 

directly observable. No experimental science, t.ierex'ore, can 

deal d i rec t ly with anything except phenomena. 

There seems to be no reason, however, why sou:e sort of 

knowledge of the supra-phenomenal could not be Tttained by the 

Biological sciences through the mediation of phi losophic-1 

38. For the connection between t h i s analys is -nd a 
preceding objection against Vitalism, namely that I t impedes 
Biological progress, cf. Section I I I , Chapter 2 of t h i s work. 

39. i ' a r i t a in , Pogres oil gayofrr. p . 130 
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pr inc ip les . The method might be described as follows: 

By means of a philosophic inquiry, the nature of some 

generic substance " I " I s determined, and from t at nature i t i s 

deduced as a property that under conditions 7A, B, C," i t w i l l 

produce the action "Z". Then by experimental means, uut a 

representative of c lass "X" under conditions "A, 3 , C," and ob­

serve whether or not i t produces action "Z." If i t does not , 

then i t cpn be known with ce r ta in ty t^a t "X" does not have " I " 

for i t s generic subs tant ia l na tu re . If "Z" i s produced, however, 

no cer ta in knowledge wi l l be produced, unless i t can oe shown t h a t 

"Z* i s cha rac te r i s t i c of "T" and of nothing e l s e , for otherwise 

the demonstration wi l l depend upon an affirmation of the conse­

quent. 

Kow t h i s I s p rec i se ly the sort of demonstr? t ion t r o t i s 

attempted by Driesch in h i s d issec t ion of the embryonic sea-

urchin. Driesch f i r s t analyzes on philosophical grounds the 

kinds of causal behavior to be expected fro-.i macuines, showing 

th i s causal behavior to be of the type tha t he c a l l s ' s ingular 

causali ty." He tcjki proceeds to show by experimental means 

that a cer ta in t » e of causa l i ty found in tr e a c t i v i t y of a 

sea-urchin cannot adequately b< described as sinyrulc r c ausa l i t y . 

He comes to the conclrsion, therefore , tha t the sea-urchin 

could not possibly be merely a machine, nc wi l l exam i r e t n i s 

experiment again l a t e r with a view to de ten . in ia the va l i d i t y 

of i t s conclusion. Prom the formal point oi vie , however, there 

appears to be nothing wrong with the reasoning. 
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In t h i s sense, the re fore , Biology i s able to give an-

swers to questions concerning the suara-phenomenal, ^ut t M s 

knowledge, insofar as i t par takes of the cer ta in ty c a a r a c t e r i s t i c 

of science, must be purely negat ive , and ui L,- t be t t e r be described 

as knowing about the essence than as knowing t;ie essence. I t r?:ay 

be that i t i s possible to know that t ae re i s a supra-aiienomenal 

element in l iv ing th ings by experimental ueans, i t may be t h a t 

such means wi l l add at l e a s t negatively to our knowledge of what 

that element i s or rather what i t i s not . lut i t i s impossible 

that anything short of the philosophic i n tu i t i on , the rea l reader 

of the inward secre ts tha t i s i n t e l l e c t u a l abs t rac t ion , should 

ever gras^ the being of these supra-phenouenal elements as bhey 

are in themselves. The answer to the existence of l i f e itm> be 

available to both s c i e n t i s t and philosopher; the knowledge of 

what l i f e i s and what i t s pr inc ip le itight be it. reserved for the 

philosopher alone. 

40. a r i t a i n , Degree dg 3avoir , p. 130. 



SECTION II 

OHAPTSK II 

THOMISTIC SOLUTION OF THE BASIC PROBLh?:3 

Having seen in the last chapter tliat the problem of life 

is one that in its fullness can be solved only by the philosopher, 

let us turn now to the solution of this problem proposed by at. 

Thomas Aquinas. And since thsre are various philosophical analy­

ses and factual observations necessary as a background for this 

solution of the problem, it seenis advantageous to discuss these 

prerequisite., before applying taew to the problem, itself. In 

this chapter, taorefore, the philosophic basis of the solution 

of the problem will be laid; in the next two, tie principal 

difficulties concerning the nature of the oreymiL*.! will be 

discussed. 

Kow the living thin ;s with which we are dealing, i.e. 

animate beings of the material order, belong in their natural 

and intentional mode of existence to the first degree of abstrac­

tion; in short they are nobile beings. In order therefore to 

understand the generic nature of these vital objects, it will 

be necessary to discuss the nature and causes oi lotion, tae 

definition of motion, and the need for a mover. Jince we are 

dealing with a specific kind of mobile being, moreover, it v.ill 

next be necessary to discuss the specifying factor in notion, a 
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f actor that is to be sought in the go a of motion. Because of 

the fact that the living organism is a complex whole, sua one 

of the principal difficulties in the question involves the recon­

ciliation of this complexity with this wholeness, a discussion 

of the ancient problem of tiic one and the many must follow. 

Finally, the solution of the difficulties concerning the relation 

of vital principle and matter demand a study of the constitutive 

principles of material substance 

A. The Nature and Cause of Motion 

In treating the nature of motion, at. rho-as follows 

closely the analysis proposed by Aristotle in the third book 

of the ihysics. This analysis, like the whole of the Aristo­

telian Fhyaics depends upon the distinction of being into potency 

and act. 

This d iv i s ion , as i s ,we l l known, was o r i y i n t i l y a r r ived 

at by Ar i s to t l e as an answer to the twin problems of change and 

mul t ip l ic i ty . His predecessors, indeed, had already seen how 

dif f icul t i t was to a r r ive at tut- idea of a p l u r a l i s t i c universe 

of motion and change on the ba s i s of the ideay of being and non-

being, but i t regained for Ar i s to t l e to seek the root of the 

problem In the mul t ip l i c i ty of rteanirpys in the word "being." 

And the f i r s t , the basic division of meaning, one tha t impreg-

1, The discussion of the f i n a l i t y of motion, of course, 
belongs log ica l ly in toe f i r s t section d e , l m g with the nature 
and causes of riotion. however, because of it-3 importance in the 
problem of tae speci f ica t ion of motion, I have preferred to give 
i t independent treatment. 
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nated the whole of the universe, was the division into potency 

and act. 

An actual being i s a perfect beinp, a being t h a t already 

ex i s t s , a being in a s t a te of fu l f i l lment , A po ten t i a l being i s 

imperfect; i t does not yet exio*, but r a the r i t can e x i s t ; i t 

hae the capabi l i ty , tne tendency to fu l f i l lment , ra ther t i a n 

the fulfi l lment i t s e l f . *n re la t ion to water, for exar.ple, 

hydrogen already burned in oxygen i s in a s t a t e of ac tua l i t y ; 

the water r e a l l y ex i s t s . Non-oxidised hydrogen, on the other 

hand, has a capacity for changing in to w a t c , but i t i s not v . ' ter 
2 

yet. I t i s , therefore , said to be po ten t i a l ly water. 

Nor can the r e a l i t y of e i the r t! e act or the c~tency be 

impugned. For act i s r e a l l y existinr; being and of t h i s there 

can be no doubt. I f potency were not r e a l , on the other h:nd, 

i t would be Impossitle to explain the constancy in the production 

of certain e f fec ts by cer ta in causes. If the a rch i t ec t , for 

example, does not have a r ea l pover to deriyn good buildings even 

when he i s not doing so, (a power tha t i s lacking in non-archi­

t e c t s ) , why in i t t ha t in the cctual performance of the a r t of 

designing, the a rch i tec t so regular ly outdoes the non-archi tect? 

Why should the ar t In i t s perfect s t a t e so cons tnr t ly re^ppe- r 

in one individual unless i t be rea l in hir., a lbe i t in a different 

s ta tus , even when he i s doing something e n t i r e l y dif ferent? Or 

why should hydrogen burn eas i ly in oxygen and helium not burn at 

a l l unless, even *hile both are i n e r t , the re ex is t s in the 

Physics. 
104? a i 
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hydrogen a capacity (a valence the cher.riet s.' ^s) for being o x i ­

dated, whereas in the helium no such capacity ex i s t s?* 

How every change must necessar i ly involve these twin con-

eepts of potency and ac t , for i f there were no differences between 

the s t a t e of th ings before the change and a f t e r the change, the re 

would have been no change. *he difference produced, therefore , 

must be the existence of a new s ize , or color , or pos i t i on , or 

even substance—in every case of a new ac tua l i t y . And whereas 

t h i s new a c t u a l i t y did not formerly exint , I t must have been rea l 

as a capacity before, for i f i t had not been possible for i t to 

exis t , i t would never have come into exis tence. 

wince motion i s merely a continuous, successive change, 

i t too wi l l involve potency and act . The motion i t s e l f , however, 

can be iden t i f i ed with ne i t he r of these , but ra ther s e e i s .to be 

a something midway between the two, a mixture of both. Being a 

sweater, for example, i s an ac tua l i t y , and being a b a l l of yarn 

i s a po t en t i a l i t y , but be^ng kn i t t ed i s ne i ther the sweater nor 

the yarn, nor even a ha l f -kn i t t ed sweater, but the process by 

which one becomes the other. i t h respect to the sweater, tthere­

fore, the process of being kni t ted i s s t i l l r e l a t i v e , Imperfect, 

and therefore po t en t i a l , otherwise the thing would be perfect 

in r e la t ion to sweater and imperfect in the same res ect simul­

taneously. On the other hand the process of being kn i t t ed i s a 

development made possible by t l e fac t tha t the yarn i s poten-

3. Ar i s to t l e , Metaphysics.Q , ch. 3 , 1046b 33-1047 a 4. 
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t i a l l y a sweater, so with respect to the poten t ia l sweater, the 

kn i t t i ng i s a fu l f i l lment . 

Now the sweater i s the fulf i l lment of a potency in yarn 

that no longer e x i s t s in the s t a t e of potency. For once the 

sweater e x i s t s , the yarn i s no longer po ten t i a l l y t h a t p a r t i c u l a r 

sweater; i t i s actual ly t h a t sweater. S i n i l a r l y the b a l l of yarn 

i t s e l f i s the development of the yarn insofar as i t had the po­

t e n t i a l i t y of being yarn. The •being knitted* therefore i s the 

development of a potency in the yarn, not of the actual ized 

potencies of sweater or yarn, but of the potency of the sweater 

while i t i s s t i l l in potency to being a sweater. ot ion, we 

conclude, must be defined as "actus e x i s t e n t i s in potent ia 

secundum quod huiusraodi,"-cthe fulf i l lment of what e x i s t s po­

t e n t i a l l y Insofar as i t e x i s t s p o t e n t i a l l y . " * 

That such a th ing as motion, made up as i t i s of potency 

and act, could not possibly be a se l f - su f f i c ien t being explana­

tory of i t s e l f and se l f - sus ta in ing , i s axiomatic in the p h i l o ­

sophy of St . Thomas and A r i s t o t l e . Nothing moves i t s e l f . And 

while both l i s t a mu l t i p l i c i t y of arguments in support of t h i s 

v i ta l f a c t , the c l ea re s t and most persuasive i s t h a t which de­

pends on the foregoing ana lys i s of motion as the act of what 
— 1 » — — — — — — — — M — — — i i m i l l — » — a — — i i i , 

4. S t . Thomas Aquinas, gumma Contra Gent i les . I , cfe. 13 , 
Ar i s to t l e , Physics. I l l , ch. 1, 201 a ID. The argument leading 
up to the def in i t ion i s bas i ca l ly , though far from exact ly , the 
one given by Ar i s to t l e in the section folloxdng the de f in i t ion . 
c f« Physics. I l l , ch. 1, 201 a 10 — 201b 15. 

5. St . Thomas in the Summa Contra Gent i les . I , ch. 13, 
l i s t s three arguments for t h i s proposi t ion, a 11 taken i ron the 
Physics of A r i s t o t l e . The f i r s t i s given in Physics. VII, ch. 1 
241 b 24—242 a 15J the second in book VIII , ch. 4, 254 b 7 — 
255 a 19, and the th i rd in Physios VIII , ch. 5, 257 a 33—257 b 12. 
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cxists potentially in so far as it exists potentially. Briefly 

the argument may be summarized thus: if a moving thing oved 

itself, it would be necessary for taat thing to be simultaneously 

actual and potential in the same respect. This of course is im­

possible; hence it is impossible that anything move itself. 

The truth of the hypothetical proposition stating that 

a eelf-moving thing is simultaneously actual and potential is 

obvious from the consideration of two other principles: that 

whatever is moved is moved insofar as it is in potency, and that 

whatever is the agent source of any operation is in act. Of these 

two, the first, concerning the potentiality of the loved, is al­

ready obvious from our analysis of rotion, for a thing can only 

be said to be in aotlon as long as it has not yet attained the 

perfection or actuality that is the term of its motion, as long, 

therefore, as it is still in potentiality to that actuality. The 

truth of the second proposition, that dealing with the actuality 

of the operator, is obvious from the very nature of an operation. 

For an actual operation needs an actual subject' lest it be 

something existing neither in itself nor in anything else, and 

therefore not existing at all. Furtherraore, the subject must 

contain in some way the actuality of the operation and if tue 

opexation is transitive—being the source of an actuality in 

something else—then the operation xr.ust contain the actuality 

produced in the object, and the subject, in turn, f.ust contain 
— ^ — '• ., , , - . . . , , . , 

6. This is the third of the above proofs. 

7« That is, unless the operation is the subject, in which 
case the operation is actual by the same actuality as the operator. 
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that actuality, otherwise it wodld have come out of nothing. As 

both Aristotle and St. Thomas are fond of pointing out, the teacher 

cannot teach unless he already possesses the fund of knowlea, e 

he is passing along, and the only thing that can be the cause of 

heating is what possesses heat in some fashion. It therefore 

follows that the person teaching himself would already possess 

the knowledge he Is trying to learn; a self-heating substance 
i 8 

sjbuld be already as hot as it is going to &et. 

The impossibility of this situation is patent. It is 

an immediate violation of the principle of contradiction to say 

that a thinj,; may be actual and potential in the same respect 

simultaneously, for while potency is being as contiasted with 

nothing, it is non-being as contrasted with the being of act. 

It is impossible, therefore, for anything to move itself. 

There is no alternative, therefore, to sayiny that 

whatev r is raoving is being moved by another. It is sometimes 

suggested that there is a third alternative to a thing*s being 

moved either by itself or by another, the alternative that it 

is possible for it to be moved by nothing. This however is 

purely a verbal alternative and does not take into account tae 

complete unreality of nothingness. For to attribute to nothing­

ness the positive charact< ristic of being a source is to overlook 

the fact that nothing has no attributes at all; it cannot be 

a real source because it is not a real anything. The sole 

8. Aristotle, Physics. VIII, ch. 5, 257 a 33-257 b 12, 
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posslbllity, therefore, is that the motion of a being finds its 
9 

source in some other being. 

As a note to this discussion of the motor cause, it 

might be apposite to point out that the need for a mover continues 

as long as the motion itself. For as long as a thing is moving, 

there is a continuing transition from pot a1 cy to act, together 

with the need of an actualizing factor, an agent cause of motion. 

B. The Finality of Motion 

That there exists motion and that motion, or at least 

the inception oi motion, demands a cause are propositions that 

are pretty widely accepted even today, obnoxious though the phi­

losophical giving of reasons for these statements may be to 

moderns* But the universality of the statement that every agent 

acts for an end (or that every motion is toward some goal) has 

not merely been called into question, and all its metaphysical 

reasons with it, but it has for the past 400 years been completely 

ignored, or at most mentioned only to be dismissed with the negli­

gence befitting a naive anthropomorphism. 

Not, of course, that these thinkers would deny all exis­

tence to ends or purposes. raose philosop ;ers »take an interesting 

epeotaele, it has been well said, that spend their whole lives 
« * ^ t m m a m i m m m * I » I m i—ww—•••• n i i i » M » M ^ w M » w » i » i w w i « w « - ^ « w - w i i i • iniiiwwn>w» i nw " • • • . • • • • - . . .i • — • • • » • m. , , 

9. The whole argument i s t e r se ly and clear ly ounv ^riaed 
by Thomas Aquinas thus : "Ter t io , (Ar is to te les ) prob&t ci<~. 
Nihil idem est sirnrl ectu et potent ia respectu elusdem. ted oinne 
quod movetur, inquantum huiusmoda, est in po ten t ia : aula motus 
est actus ex l a ten t la in potcnt is seevdum quod huiuamodj. (rny-
aics> I I I t i ; 2Q1 a 10T. Omne auter, -iM movet est in actu, 
paquaatnanhmieusiodi; r emda n i h i l agit a i s i secundum quod est in 
actu. Ergo n i h i l e s t respectu eiu&dem motur, raovens et motum. 
I t s ic n i h i l movet selpeum." Summa Cont< s Gent i les , I , ch. 13 
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with the purpose of showing that t he re i s no purpose in nen ' s a c t s . 

Kost modern s c i e n t i s t s and philosophers, however, a r e agreed in 

confining goal-seeking a c t i v i t y to i n t e l l i f e n t beings, a r e s t r i c ­

tion tha t i s not without good reasons. 

Nevertheless, I t i s a cardinal point in the philosophy of 

Aris tot le and St . Thomas tha t ev*ry act ion has i t s goal , and, 

moreover, tha t t h i s goal i s the ul t imate determining fat-tor in 

producing a specif ic kins/ of a c t i v i t y . ->ince the nature of l i f e 

for both of these philosophers i s known by the analysis of c e r ­

tain highly specific ac t ions , and since the end i s the specifying 

factor, i t seems quite probable tr.at a discussion of the goals 

of these a c t i v i t i e s would take an important par t in t h e i r d i s ­

cussion of l i f e a c t i v i t i e s . Cur background nust include, t he re ­

fore, an analysis of f i n a l i t y , of sorue re la ted problems such as 

chance, and of tae accuracy of oar knowledge of f i n a l i t y as 

treated by St . Thomas Aquinas. In connection with t i e notion of 

f inal i ty i t s e l f , wo wil l discuss f i r s t of a l l the or iy in of the 

idea of f i n a l i t y , secondly what i s comprised in t h i s idea, and 

thirdly what proof rJt• Thomas gives for t . e unive sal appl ica­

b i l i t y of t h i s not ion. 

j-'here does not seem to be much doubt about the source- of 

our knowledge cf end-seeking. Obviouuly the idea i s not something 

Immediately generated by t i e senses, but thvr« i s apparent a t 

least one case in which \tc are immediately aware both of t i e sub­

ject and of i t s goalward tendencies, the c:-se of o : rse lves . \nd 
— — — — — ^ — . — ^ - - i — — _ t . i. • i inn BI • i.i • • • . .i i. . j a • • • • r i i . 

10. The following discussion is bfisf d uoon Lt. Thomas' 
argument in 6umraa Contra g e n t i l e s , i l l , ch. 1, although the order 
has been changed. 



- 1 5 1 -

because of the s imi la r i ty between our own actions and those of 

other human beings, because of the impossibi l i ty of explainiag 

these ac t ions without raking the assumption of a s imll r , i n t e l ­

l igen t f i n a l i t y underlying them, we immediately extend t a i s idea 

to our species. 

Basical ly , there are four elements that can be postulated 

of the end-seeking a c t i v i t y of such an agent. F i r s t of a l l the 

end i s , as i t s name ind ica tes , the terminal point to which an 

action proceeds and in which i t comes to r e s t . Secondly, there 

i s the qual i f ica t ion tha t the end carnot be simply any point in 

which an action comes to r e s t , but the one s ec i f lc terminal 

point of act ion tha t determines the act ion to be what i t i s and, 

in f ac t , to be at a l l . Otherwise, we would not ever say we had 

failed in our purpose, for every action comes to sone sort of a 

termination; but we do say we have so fa i led unless the one 

specific goal of ac t ion i s reached in vir tue of which the ac t ion 

was s ta r ted . We say, for example, tha t the mechanic has fa i led 

If he does not •> -t a machine in runniag orher, altrourh he may 

well have achieved some sor t of assembled eondition of the p a r t s . 

In addi t ion, we are aware tha t in ourselves, a t l e a s t , 

the end exerts i t s influence upon our act ions through a cogni­

t ive existence in the mind, and l a s t l y that i t i ssues in act ion 

1 1 . S. Garrigou-Lagrange, Qod. Hie Existence and His 
Mature, t r ans , by Dom Bede Rose, (St . Louis: Herder, 1946), i , 

12. cf. Ar i s to t l e , Metaphysics. A, en. 2, 1013 a 33, also 
rs ics , I I , ch. 3 , 194 b 32. and Hlcjwmachcdn Etnlcs . I , ch. 7, 

a 21. 
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only ( in most cases) by being selected as one of many alterna­

tives by an orectic power. 

The last two conditions are dependent upon the existence 

of intelligence (or at least of some kind of cognitive power) in 

the acting subject. If finality is understood in this sense, there 

is not only good reason for denying its universal applicability, 

but an absolute necessity to restrict the principle, nowever, 

if only the first two conditions are considered, those of a 

termination point for the sake of which an action exists, it is 

immediately apparent that we cannot restrict this n tiou of fi­

nality any longer to cognitive beings, because we know of non-

cognitive beings that act in thlr way. at, Thomas* example of 

euch a thing is the arrow flying toward the target. The target, 

in this case, is the termination ot the arrow*s flight, and it 

is for the sake of this termination that the flight exists. This 

we know to be true because the archer has imposed this end upon 

his missile. But to know t at some things act on account of ends 

and to know that all things do so are two different things. It 

is in the analysis of the latter position that we are interested. 

The necessity of p siting an end for every agent arises 

from the impossibility of accounting for the difference between 

one chsnge and another without such a poal. Clearly the fact that 

we are able to distinguish between one kind of change and another 

eannot have anything to do with the feet that both are chanre, 

for in this the two would be similar rather than dissimilar. As 

a matter of fact, tne change is not, as we have already seen, 

self-sufficient, and thus what the change ia or is not, that it 
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is this kind of chanpe and hence not any other, cannot in any way 

be traced back to the change itself, otherwise we find ourselves 

in the familiar dilemma of explaining how the thing is actual 

(as determiner) before it is actual (as determined). We must, 

therefore, look beyond the change itself for an explanation of 

what it is. 

We have already dlscuseed the source of the a c t u a l i t y of 

motion in the mover. To say tha t the agent and the agent alone 

i s responsible for the difference between one action and another 

i s to miss the point of the argument, for i t s t i l l does not ex­

plain why the a-ent should produce one var ie ty of caange ra ther 

than another. This i s explicable in the Thomistic view only 

from the standpoint of the fact tha t the agent i t s e l f oust have 

a cer tain determining tendency toward an end tna t explains in 

turn the sort of agent i t becomes and the kind of act ion i t per­

forms. 

That such a tendency to an end i s present in agents e x i s ­

ting in the half-world of potency and a c t , i t i s easy to show. 

For before an agent produces an ac t ion , i t must have the a b i l i t y 

to ac t , otherwise i t would be doing what i t cannot do, a manifest 

i ispossibi l i ty. Now t h i s a b i l i t y , or potency, c o n s t i t u t e ' a t en­

dency tonwarda something deter ina te , otherwise i t would be a 

13. I have bcyun w'th t h i s ana lys i s of cr -nyc because 
i t i s primarily with motion th t we are here coicerned. hh i le 
s t r i c t l y epeakixg, some agents are not the eff ic ient causes of 
change, but the source of timnanent ac t s a ving xotaing to do with 
potency, and while, the re fore , t/sis analys is does n^t r e a l l y 
prove that every agent ac t s for an end, i t i s su f f i c i en t , I th ink , 
to prove tha t every mover moves for an end, and that i s our p r in ­
cipal focus of In t e re s t here . 
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tendency towards nothing, and if a thinr tended to nothing, it 

would be completely inert. Briefly, on the part of both trie 

mover and the moved, there is a potency to ards tm- actuality 

that is the completion of the motion, towards the perfection that 

givea meaning to the relative thing that is the motion itself. 

This tendency is what we call the finality of the motion; the 

14 
actuality produced by the motion is called the end. 

Obviously such a relation betveen motion and end exists 

in potential agents, AS a matter of fact, there must be a deter­

mination of every agent whatsoever by an end. For just as ob­

viously as all motions are alike in tae fact that they are motions, 

so all agents are alike in being agents; thus their proper nature 

as agents must be the cause of likeness rather than unlikeness in 

the action, -t would be truer to say that tie difference in the 

actions is due to the fact that they are produced by different 

kinds of agents; but here we run into the peculiar f; ct that 

we seem to have got our causal realtions mixed up. It is rather 

because it produces a certain kind of action that an i-ent is an 

agent of a certain kind than the other way around: a lie is not 

a lie because it is told by a liar, but rather primarily the liar 

is a liar because he tells lies. Ho explanation can be found for 

what kind of an agent a thing is in the nature of the thiny as 

agent, for like motion Itself, the agent la a relative sort of 

thing and hence t.r.ist be determined in its nature by something 

extrinsic to Itself. Obviously such an extrinsic determinant 

14. V. Smith, 0£, cit., p. 95. 
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cannot be another agent—such a solution is simply to push the 

problem back to another thing where the sa-e insufficiencies will 

be found, and eventually this pushing backwards can only result 

in the intellectual frustration of an infinite series. If the 

mover, the efficient cause, of the agent is elirinated as a speci­

fying factor, only one possibility remains—a determinant in the 

is 
form of an attracting term, in short, a final cause. J Every 

agent, then, must act for an end. 

At the conclusion of this argument, St. Thomas points 

out an additional distinction that will be useful later in our 

discussion of the finality of living things, a distinction of 

actions into two analogous kinds. The first of these is known 

as transitive action, and consists of action upon a distinct pa­

tient, i.e. action in the predicamental sense; the other is 

known as immanent activity and is an action that, taking place 

without any extrinsic patient, remains within the agent, and ie, 

rather, a species of quality than a predicamental action. In 

transitive action, the term, being outside of both agent and 

activity, is nonetheless that in virtue of which both exist, as, 

for example, the edifice is with regard to the action and art 

of the building. Similarly, in immanent activity the end is the 

intrinsic determinant of activity, and, in creatures, is the 

15. J. liaritain, Preface to httaphysics. (N.Y. i Sheed 
» Ward, 1948), p. 144. 

16. St. Thomas Aquinas, Sunma Contra Gentiles. Ill, ch.J. 
"Actio vero quandoque quldem t erm in at ur ad •> 1 i' <>->a <> turr, 3icut 
aedifieatio ad domum, sanatio ad sanitatem: quandoque autem non, 
eicut intelligore et sent ire. St si quldem actio ter i -p t.r ad 
aliquod factum, impetus agentls tendit per actionem in illud factum; 
si cutea non termlnatur °d aliquod factum, impetus agentis tendit 
in ipeam actionem." 
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extririslc cause of the power by vhich it is performed; an example 

of this sort of an activity is that of thot^nt. In either case, 

however, the action has an end; in the first instance, tar end 

is the result of t e action; in the second, the end is tue 

17 
action itself. 

One of the principal difficulties brought against the 

principle of finality is the existence oi chance. ;*ow that such 

a thing as chance exists, at least on the level of our o\n experi­

ence is an undeniable fact. Equally undeniable is tne fact that 

what we call chance results are results t.-at hap * en ..ithout any 

epecific tendency towards them on the part of the agent. V»e call 

an automobile collision an accident, a chance, precisely because 

it is something that happens thet is not, normally speaking, the 

tendency of either the automobile or the driver, .ve can define 

chance as anything that happens outside tin- intention of the 

agent. That the roulette wheel revolves is not chance at all, 

but the intention of the agent, tre croupier; that black wins 

instead ot red is simply a matter of ca,,nce, at least if tae 

18 wheel is not crooked. 

The very fact, however, that we hr.ve to define chance as 

eomething outside th. tendency of tne agent is an indication that 

there must be some tendency t'or tre result to be outri o of, that 

chance must presuppose finality. And such we find actually to be 

the case. Obviously no chance effects would hanger, in a 

18. For this distinWmK cf: also" Aristotle". MeflaV- ~ 
J2fe2S4c8,".a, c%. &t 1049 b;ia-35. 

18, V. Smith, op.cit.. pp. 103-109. 
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motionleas universe, for in ouch a univtr^e nothing a t a l l would 

happen. Chance, then presupposes motion. Motion, however, p ro-

supposes f i n a l i t y , for i f i t were not for moving towards a d e t e r ­

minate goal , the bein£ would not be moving at a l l . .-ar from deny­

ing the need of f i n a l i t y , therefore , chance ac tual ly presupposes 

and bears witness to i t s r e a l i t y . 

There s t i l l remains the problem of how chance I s poss ib le 

in a universe dominated by f i n a l i t y . But t h i s problem may be 

eas i ly solved by considering an a ctual chance occurrence, for 

example, an automobile accident* a e r e tire dr iver i s prevented 

from reaching the goal that for^s the f ina l cause of h i s journey 

by an obstacle in the form of interference by another dr iver 

who i s also act ing for an end. Or perhaps the dr iver happens to 

be stopped short of h i s goal by a lamp-post or a rock, e i ther of 

which i s where i t i s because of the action of some o ther agent, 

conscious or unconscious, >.nich was similarly act ing toward 

some goal. In any case, the chance event represents an i n t e r ­

section and in ter ference , often mutual, between an agent and 

some other cause which occasions the f a i l u r e of the agent in h i s 

end. A ra the r i n t e r e s t i ng extension of t h i s reasoning reveals 

tha t sometimes, when several l eve l s of causa l i ty are involved, 

that whloh i s a chance event from the aspect of one of several 

co-ordinate and confl ic t ing causes may be nothing of the sor t 

from the point of view of a superior c«use th«t cont ro ls a l l of 

them. Thus the b i l l i a r d player causes c o l l i s i o n s of b a l l s that 

are chance events frr>m the aspect of he natura l tendencies of 

the b a l l s , but nothing of the sort from the point of view of the 
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b i l l lard player; s imi lar ly i t i s a commonplace of t h e i s t i c iteta-

physics that although chance e x i s t s from the standpoint of crea­

tures , there i s no such t i l ing for God, Who d i r e c t s a l l th inrs to 

t h e i r end. * 

Important as chance i s In tne t h e o r e t i c a l sphere as an 

objection to f i n a l i t y , i t does not play as dec i s ive a ro le in 

convincing the a n t i - f i n a l i s t s of t h e i r pos i t ions as do two other 

more personal objec t ions . no of these i s the conviction wide­

spread among modern thinkers that the idea of f i n a l i t y i s an 

anthropomorphic conception; the second, c l o s e l y re lated to the 

previous d i f f i c u l t y , i s the natural repugnance occasioned in 

i n t e l l i g e n t nien by the sometimes preposterous explanations of 
20 event8 given in terms of f i n a l causes . 

The lack of truth In the f i r s t object ion should be a l ­

ready clear from our analys i s of f ina l c a u s a l i t y . True though i t 

i s that the idea of f i n a l i t y takes i t s or ig in in our internal 

experience of our own a c t i o n s , we have already seen that the idea 

i s scrupulously puri f ied of those elements which would c e r t a i n l y 

destroy i t s universal a p p l i c a b i l i t y . Our reason for affirming 

universal f i n a l i t y , therefore , i s not an i l l e r l t l m a t e transference 

of our own experience to the world around us , but tne i n t r i n s i c 
21 imposs ib i l i ty of motion without an end. 

19 . Maritaln, Preface to Metaphysics, pp. 1/ 3 ff . For 
an exhaustive treatment of the r a t i f i c a t i o n s of t h i s i;roblem, cf. 
A r i s t o t l e , Phys ics . I I , ch. 4-6 , 195 b 31—193 a 12. 

20. tf.R. Thompson, op.cit.*., pp. 132-133. 

21 . Garrigou-Lagrange, ojo. c i t . . I , 199. 
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I t i s unfortunately t rue tha t many exaggerated claims are 

made for the explanatory powers of f ina l cauees. Bacon objected 

quite r i g t t l y to the tendency to swallow up a l l other kinds of 

caus^/ explanation in f i n a l i t y . To f ive tne f ina l cause, even 

when i t I s known, i s not the same as f iv iag the eff ic ient or the 

material cause. Furthermore, there are not lackin, those w o 

claim not only to know the na tura l end of every action or qual i ty 

(e.g* f l i e s are black so they may be eas i ly swatted) but even 

claim to be able to read the purposes of God. Obviously, knowing 

that every agent ac t s for an end i s a vast ly d i f fe ren t thL./y than 

knowing what end every p a r t i c u l a r agent ac t s fo i . And juat as 

we are unable to know the speci f ic nature of many na tura l th ings , 

but can only approach those th ings obliquely by induction, so 

the specific tendencies of these same beings often remain hidden 

from us and can only be reached by experimental means. I t i s 
. 

only in the most general t e r n s that we can speak phi losophical ly 
22 

of either the intrinsic or extrinsic causes of such beings. 

To reject a whole node of explanation, however, simply 

because it is subject to abuses is an extreme worsethan the evil 

it is intended to cure. And as a matter of fact, no matter what 

their protestations, no scientist ie able to do witho t final 

causes, although he may call them by another name. The physicist 

investigating the boiling point of water is dealiny, with an in­

trinsic tendency of this substance ta t has its finality in a 

qualitative change from liquid to gas. Even more impressively, 

22. V. Smith, op_. cit., p. 96. 



-160-

the biologist is unable to carry on his work without final causes 

as the whole branch called physiology testifies. In s^ite of 

all objections, the law of finality is recornized inescapably by 

23 
the human mind as a ruling principle in reality. 

C. Unity and Multiplicity 

Perhaps the most perplexing problem arising in connection 

with the nature of life is the determination of the degree of 
24 

unity to be found in the organism. As we hav̂  already seen, 

the answer given to this problem is one of the two basic issues 

with which we have to deal, and it is on the foundation of a so­

lution to this problem that we find a distinction ordinarily 

drawn between mechanists and vitalists on the one hand, and, on 

the other, hoi Ists in yeneral and animists in particular. It 

is not the ambition of this section to settle this problem, but 

merely to set down certain understandings and divisions basic 

to the solution of the problem from a Thomistic point of view. 

The importance of the problem of unity in knowing the 

determinate nature of a being is not confined to the problem of 

life; on the contrary, it is only in terns of a solution to this 

problem that we can be said to know anythin.. at all in its in­

trinsic nature. Obviously such is the ease in considerations of 

25 
discrete quantities, for number can only be und rotood in terms 

1 1 • i n i i» > i n i II . - i i n . . i . 

23. W. a. Thompson, ©£. cit., pp. 140 f. 

24. cf. Section I, Chapter I, pp. 36 f. 

25. St. Thomas Aquinas, In Librum \ristoteiis .ctaphy-
cieorum. X, lect. 2, no.1939, (Turin: Karietti, 1939) 

file:///ristoteiis
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of the multiplication of unities, and it is easy to see that the 

understanding of the dimensions of a continuum depends upon its 

measurement in terms of something regarded as undivided, e.g. 
26 r 

the human foot . lt i s equally t rue , a i tho -yh not nuite so 

obviously, tha t a l l knowledge must take plac* by understanding 

the complex through the sijaple, the d iv i s ib l e by the i n d i v i s i b l e , 
27 

the mult iple in terms of the one. Hence, says Ar i s to t l e in the 

introductory chapter to the Physics, {We do not think we know a 

thing un t i l we are acquainted with i t s nr iaary conditions or 

f i r s t p r inc ip le s , and have carr ied our analys is as fa r as i t s 
28 

Simplest elements." Thus the Modern physic is t seeks to know 

h i s object by carrying through a se r ies of quant i ta t ive d iv i s ions , 

the philosopher by an i n t e l l e c t u a l analysis in terras of causes. 

To say tha t a knowledge of a thing*s uni ty i s necess ry 

to the analysis of i t s determinate nature i s by no means t i e same 

thing as saying that uni ty i s p r ior e i the r in knowledge or r e a l i t y 

t o being. The "one" must be considered in a l l cases as having a 
29 Subject of which i t i s a determination. 7 Consequently, the 

* v 

something that is the source of the reality of its unity must be 

coneeived prior to the unity itself. Before we can explicitly 

form the idea of indivision basic in the concept of unity, the 

fact of division itself must oe recognized. Hence, the fact 
26. Ibid., lect. 2, no. 1944. 

27- Ibid., lect. 2, no. 1952. 

28. Aristotle, Physics. I, ch. 1, I84 a 11-14. 

29. St. Thomas Aquinas, in I Ketaah.. lect. 3, no. 1966. 
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this being is not that being, a fact involving a prior judgment 

on t} e reality of being, must precede the formation of the idea 

of the one. "What comes first to the intellect is being; secondly 

that this being is not that being, and t as we apprehend division 
30 

as a consequence, thirdly comes the notion of the one." 

Though unity is understood as a determination 01 being 

31 
by adding to it the idea of lack of division, it is clear 

that this determination is not added in such a way as to diminish 

the extension of the concept of being: every being must also be 

a "one." "For every being is either cimple or composite. But 

what is cimple is undivided, both actually and potentially} where-

as what is composite has not being while its parts are divided, 
32 

but aft^r they make up and compose it." 

Consequently it is impossible that the indivision added 

to being by unity should be a real addition. Certainly it cannot 

add anything outside of and distinct from being,as, for example, 

rational or white add something real to animal, something ex­

traneous to the nature of animal taken in itself. In this way 

nothing at all can be added to being, since there is nothing 

33 extraneous to ite nature. 

30. "Ita quod primo cadit in intellectu ens; secundo, 
quod hoc ens non est illud ens, et sic securao apprenendinius di-
visionera; tertio unum." gumma Th.. I, q. 11, art. 2, ad 452. 

31. Ibid.. I, q. 11, art. 1. 

32. "Nam omne ens aut est simplex aut compositura. ,uod 
autem est simplex est indivisum et a c u et ->otentia. Quod aut em 
est compositura non habet esse quamdiu par ter eiua sunt di-visae, 
sed postquam consti tuunt et componunt ipsum coiapositum." I b i d . , 
I , q. 11, a r t . 1. 

33. St . Thomas Aquinas, De, V e r l t t t e . q. 1, a r t . 1. 
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Rence the difference, if any, between unity and being 

must come from within being itself. Nov; such a difference, when 

real, must be such that it contracts the concept which two things 

have in common. If the two realities are different because of 

that very intrinsic principle in virtue of vhich both be r the 

same name, tnie can only be because one of these principles is 

not the other, and each of the variations covers only part of 
34 

the extent of the basic concept. In the case of being, then, 

such a real difference could be constituted only in special 

modes of bein,^, modes that differ from each other and of which 

each can extend to only a part of the vast ranpe ot reality co-
35 

vered by the concept "being." And such differences, though 

they must exist, cannot be applied to any concept like unity 

37> 
which, as we have seen above, extends to the whole of being.-"' 

It is plain, therefore, that what unity adds to being ie 

not a new reality but a new idea, the idea of indivision, the 

genesis of which in terms of the contrast between being and 

division, the privation of being, we have described above.3° 

What the "one" refers to in reality, therefore, is the very 

39 
thing i t s e l f to wnich i t i s attributed. 

34. Ib id . . q. XXI, art. 1 

35. Ib id . . q. q. I , art. 1. 

36. Otherwise we fall into the monism of Parroenides, cf. 
Aristotle, Physics. I, ch. 2, 186 a 33-34. 

37* St. Thomas Aquinas, Summa Th.. I, q. 11, art. 1. 

38. ef. also St. Thomas Aquinas, De Yerltate. q. I, art. 
1, and q. XXI, art. 1. 

39. In I Meta. lect. 3, no 1980. 
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The "one" in its proper sense, therefore, indicates a 

thing that is undivided in itself, and in this sense we call the 

thing one "per ae." But by extension, we can apply the narce to 

things that are really different taken in themselves, but are 

somehow related to something that is undivided. This sort of unity 

40 
Saint Thomas calls accidental. 

An accidental unity may be found between two or more ac­

cidents or between one or more accidents and a substance. In 

either case, the diverse entities involved are called one because 

of their modification of one substance; the accident and the 

substance are said to be one because the former modifies the 

latter. 

It is usual in the Thomistic tradition to distinguish two 

other general types oi accidental unity besides those borrowed 

by St.. Thomas from Aristotle1 s Metaphysics. These are the so-

called unity of aggregation that belongs to a group of indepen-
42 

dently existing substances by their co-presence in one place, 

(for instance, a pile of stones), and a unity that flows from a 

common relation to one extrinsic cause whether agent or end. 

Thus a set of novels may be said to be unified even if their only 

connection is in the one man who wrote them, or a set of tools 

because they oan all be used to build a house. 

40. St. Thoraae Apuinas, In V Beta, lect. 7, no. b43. 

41. Ibid.. lect. 7, no. 844. 

42. i . e . one general p lace, and n^t , of course, one 
proper place. 

43. S t . Thomas Aquinas, Summo h . , I - I I , c- 17, a r t . 4. 
"Quae vero sunt diversa secundum subst .nt iam, et unum secundum 
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With regard to per se unity, there are four principal 

kinds; the first is the unity of the continuum, the second of 

that which is continuous and has besides one form or spedies, 

the third that of the individual, and the last taat of the 

44 universal. 

In the first two of these divisions, the emphasis is 

placed primarily upon the unity given to a thing by a continu-

45 ous material quantity, and hence in the ideal case these vari­

eties of unity belong to those thinys that meet the test for a 

46 

continuous unity suggested in book 6z of the ; etaphysics. viz. 

that the motion of sueh a thing should be one and indivisible. 

By derivation, then, these sorts of unity are extended to those 

things which have an imperfect sort of continuity, such as that 

of a bent (i.e. angled) line or that of a forced or artistic 

47 

unity such as is imposed by nails or glue. The difference be­

tween these first two is the addition in the second kind of 

another source of unity, a unity of shape, e.g. a triangle, or 

of a speciee, e.g. an animal.^° 

The last two divisions differ from the first in placing 

the emphasis on the unity of the definable nature 'ratio) of 

accidens, sunt diverse slnpliciter et unu i secundum '-uid: sicut 
multi homines sunt unus populus, et emit! la aides sunt unus acer-
vus, quae est unltas composltlonis aut ordin<.s. ' 

44. Aristotle, Metaphysics. I, ea. 1, 1052 a If-37. 

45. ot. Thomas Aquinas, In .C Meta.. lect. 1, 1932. 

46. ..ristotle, Metaphysics. A, ch. 6, 1016 a 5-6 

47. ^t. Thomas Aquinas, In £ Meta.. lect. 1, 1922. 

**• £*&-» *•«*• ii i925. 
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49 
the thing instead of on its continuity or motion. Hence in 

this sense a being is one whose definition is one. between them­

selves, these two differ principally by reason of their c jmiuuni-

cability and their mode of existence, for the individual is re­

garded as a being that is indivisible both in definition and by 

reason of its inability to be predicated of a number of other 

things, whereas the universal, while having one definition, can 

be communicated to and predicated of many. ̂  iMoreover only the 

individual can exist in reality; the universal as such is ca-

51 
pable of existing in the mind alone. 

Between the second and third of these divisions of unity, 

(i.e. between the continuum having an additional unity from the 

sameness of form and the individual) there is obviously a great 

affinity. However we can distinguish at least two basic dif­

ferences between them. In the first place, as we have already 

noted, it is the motion in the second division, and behind the 

motion the continuum, that is principally regarded as being in­

capable of division without destroying the unity. It may be 

that the associated form will be destroyed too by such a division 

as, e.g., in the case of a triangle, but this result does not 

necessarily follow. If the one form were that of whiteness, for 

example, the whiteness would not be destroyed though the con­

tinuum were divided. In the case of the individual, however, the 

49. Ibid.. lect. 1, no. 1929. 

50. Ibid.. lect. I, no. 1930. 

51. Ibid.. lect. 3, no. 1963. 
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eaphasis on incommunicability :i:a.hes it plain that it is the indi­

vidual nature that cannot be diyided without destruction, and any 

destruction of the continuum is purely second ry. 

Moreover in the second division there is indeed an em­

phasis on the addition of a form, but there is no attention paid 

to whether this form is qualitative or substantial. Indeed, Aris­

totle speaks of these forms as something that can be produced by 
52 

nails or glue. He insists, to be sure, on the superiority of 

natural forms over these productions, but had he b-. en speaking 

of substantial forms, the question of their being so generated 

could not have arisen at all. Incommunicability, on the other 

hand, finds its root in the substance, and thus "the first 'one'" 
53 

in this way of individuality "is one in subctance." 

Of all the problems connected with the study of unity, 

perhaps none is more vexing than the practical application of 

the analysis to the business of knowing the determinate nature 

of things. The unity of a continuum is not difficult to discern; 

by nature at any rate it is of such a kind as to fall under the 
54 

direct observation of the senses, and besides we have the test 

of the unity of its motion to fall back on. 

In the case of a unified, individual substance, however, 

the case is much more difficult. Such a unity, being identical 

52. Aristotle, Metaphysics. I, ch. 1, 1052 a 24. 

53* "Primum unum secundum hos rodos, sit unum substantia." 
St. Thomas Aquinas, 1& I Meta.. lect. 1, no. 1931* 

54* Of course there can be errors in such observation 
since a continuum is not the proper object oi any given ŝ -nse and 
can therefore be perceived differently from different aspects or 
"ecales of observation." cf. Sumrea Th.. I, -. 17, art. 2. 
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aa we have seen with the very substance I t s e l f , cannot f a l l any 

more then can the substance under the d i rec t observation of the 

senses. Consequently such a unity ru s t be known only by ind i rec ­

tion—by arguing to i t s existence from something tha t i e d i r ec t l y 
55 obcervable. *s we have already seen, the only avai lable means 

of knowledge when the causes are unknown i s through a demonstra­

t ion quia from the ef fec ts . Such also i s the case with un i ty . 

Naturally t h i s method, l i k e a l l o the r s , must be t a i l o r e d 

to f i t the problem, so we wil l have to poetpone a l l discussion 

of specific appl icat ions u n t i l we see what sort of d i f f i c u l t i o s 

we encounter in solving tne r idd le of unity in the organism. 

D. The Unity of the Material Substance 

One of the most serious d i f f i c u l t i e s in tne way of 

accounting for an individual uni ty within the orgf.nism l i e s in 

the diverse and, one might almost say, contrary pr inc ip les of 

ac t iv i ty tha t can be observed t he r e in . On the one hand there i s 

contained within an orranism a material component tha t cannot be 

f a i r ly said to be l i v i n g in v i r tue of i t s e l f un les s , perhaps, a l l 
56 

material th ings were to be said to be a l i v e . On t h e other we 

are confronted with a sort of act ivi ty—groving, walkinr,thinking— 

that does not seem in the l e a s t cha rac t e r i s t i c of the causal e f f i -
' 57 
cacy of matter. The result is that it is very difficult to 

55. cf. supra. Section II, dhapter 1, p. 128. 

56. ot. Thomac Aquinas, Summa Th., it q, 75, art. 1. 

57. cf. for example Drleso.'s rather ironic remarks on 
"liflng matter" as the cause of these operations in Science and 
?hii)#cophy of the Organism, pp. 292-293. 
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•aintaln eimultaneouely that the org nism is one substance and 

that it is the source of all theee activities. It almost seems 

as though we are forced to choose between the position of vitaliam 

the view that there are at least two substances involved, one 

material and inanimate, the other living and immaterial—and the 

position of mechanism—the doctrine that there are a great many 

non-living substances involved which, by their co-operation pro­

duce a series of activities differing vastly from inanimate ones 

in their complexity and in nothing else. 

We are not as yet in a position to show that neither of 

these alternatives is correct. What we are in a position to show 

is that the difficulty is not confined to the realm of organisms 

and that there is available on ..ristotelian grounds a solution 

which may possibly be applicable here. 

It is clear that the same difficulty recurs in a slightly 

altered from even in the field of the inanimate. here the ma­

terial substance seems to be the battleground of opposing tenden­

cies of inertia and activity, of necessity for extrinsic movers 

and of intrinsio causal efficacy. The attribution of so-called 

secondary qualities of matter to the observer instead of to the 

observed is an eloquent testimony to the philosophic conflict set 

up by this duality, for the basis of this attribution is our 

inability to acoount for these active cnaracteristics on the 

basis of the inert, extended aspect of matter which alone is 
58 

considered by modern science. The question thus arises of 

58. e.g. in Descartes, Friucipia Philosophiae. Pars 
iv, cxcmi. 
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the possibility of accounting for both principles in the same 

substance. 

The Aristotelian and Thomistic solution of this problem 

affirms absolutely the difference between the principles of these 

diverse tendencies and their union in the same subject. When it 

comes to the possibility of such divergent tendencies on the le­

vel of a substance, their answer is the same: that both tenden­

cies are present in every material substance, and they are accoun­

ted for by diverse yet unified principles within that substance. 

In the works of these philosophers, the problem Is always 

attacked at the point of change or motion, for in this situation, 

the origin of the active tendencies, there occurs a certain se­

paration and reunification of these principles which testifies 

at once to their union and their diversity. In such a change, 

as we saw in the beginning of this chapter, there is necessary 

first of all a continuing subject waich is in pjSaelt inert and 

potential with regard to whatever determinations it may gain or 

lose in the course of the change. Called matter or potentiality, 

this subject is necessary as an alternative to looking on each 

change as a creation from nothing, a hypothesis that makes no 

sense in view of the regularity and order observed in change, 

moreover there is necessary the novelty or determination which 

is the result of the chanye, and this is called form or actuality. 

Without the reality of this form and jfts union to the subject 

59 
there would have been no change at a l l . 

59. Aristot le , Physics. I , ch. 7, 189 b 33—191 a 8 
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f i l l s aar.e general so lu t ion i s ava i lab le in the ease of 
60 

substances because of the Apparent ex i s t ence of 3 s t a n t l a l changes. 

In t h i s case too we would need a sort of matter to serve c sub­

j e c t and p o t e n t i a l i t y lor the chanpe, except that . ere the matter, 

einoe i t i e in p o t e n t i a l i t y to a l l the substant ia l d e t e r t l . a t i o n s 

resu l t ing from the change, cannot i c i t s e l f be ac tua l ly anything 

at a l l . Thus i t deserves A r i s t o t l e 1 s descr ipt ion of being not 

a *what' nor a quantity nor a quality nor any other eharaoter i e t i c 

by which being i s determined."®! And the act or form r s u i t i n g 

from the change and necessar i ly united to the matter to make the 

change r e d rust, be tae f i r s t act of t h i s .-attor because the 

substant ia l act underl ies and i s orecupposed by a l l o thers . 

These two p r i n c i p l e , then, are united in one subject , 

and bes ides «re united in such a way u t they make up one sub­

stance. £or neither of the»e r i i c i p l e n can be a subti fnce I t ­

s e l f , i'he matter cannot exls.;t independently because i t ir. not 

a "what," and only A d e f i n i t e ti i t g cim e x i s t . 3 xhe form e n-

not be a substance because i t presupposes a subject , matter, 

60. The question 01 whether tae Be changes do or do 
not ex is t i s a much diacursed one anci cannot be s e t t l e d here. 
However, i f l a t e r we c:m demonstrate t i e substant ia l natare of 
the organism, the fact that thero are generated snd d i e 'will 
tentifjr to the r e a l i t y of euoh chanpes. 

/Irwi $%s.A™*&' %*^j^Cf» h CJK - I029 a^20' > 
&£ J \A*K'*t*'^*l*y "f^L MiH *"» «<& 
*Mo Much >*}6Ui oU <X>fii<rf<' *• fcV. 

62. 3 t . Thomas Aquinas, Jie Principalis hptprre. no. 5, 
in jn Introduction to the yhjloso-w- y of mature, ed. by B. A. 
Kocourek, (S t . Paul: Rorth CcntrVl k ubTIsT. '.rig J O . , 1WP) , p. 9 . 

6 3 . f r i s t a t l e , SctaphysUa. P . c . 3i l*a--:9 s 27-31 
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whereas the substance cannot exist in anything else. *But toge­

ther they form a unit which is complementary, constituting a 

definite "what" and presupposin no subject. Thus is one sub­

stance composed of diverse principles. 

Before we can apply this solution to the organism, how­

ever, we shall have to discover whetaer the living being Is the 

result of a substantial change, nnd this, in turn, involves a 

decision on the substantial unity or multiplicity of the organism. 

To this problem we shall address ourselves in the following 

chapter. 

64. St. Thomas Aquinas, De Ente et Essentia, eh. 2. 



SECTION II 

CHAPTER III 

THE UMITT OF THE OftGANlSF. 

There are two principal questions involved in the debate 

over the reality of the vital principle. One of these is the 

problem of whether the living being is a machine—i.e. a col­

lection of independent substances working together—or a single 

substance. The other is the question of how this whole, whether 

collection or substance, i& under the domination of some prin­

ciple that differentiates its activities from those of inanimate 

things. OB the basis of this double division, therefore, e 

can distinguish four general schools of thought: the machine 

theory, represented for example by La Mettrie, the machine plua 

soul theory espoused by Descartes, the holistic materialism 

that appears at least radically in some Gestalt psychologies, 

and finally the animistic theory—the proposal that the living 

being constitutes an organic whole with a unique principle of 

differentiation. ?he first of these problems, that of diversity 

and unity within the organism, will be treated in t: is chapter, 

the other will be dealt with in the chapter following. 

That the organism is a unity ot some sort no one doubts. 

Neither ie there any question of the fact that the organism is 

and must be diversified. The point of discussion is to explain 
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how these two factors are to be reconciled, for reconciled they 

must be if we arc not to abjure entirely the scientific treatment 

cf this problem* Briefly the mechanist solves the problem by 

postulating a multiplicity of substances united—as a machine 

is—by a co-operation in terms of a common function. Ordinarily 

this organisation is thought of in spatial terms; it may, how­

ever, be considered as a ehc;nlc*rl organisation as well, an or­

ganisation that requires certain spatial configurations but can­

not be reduced to them. What holism, at le.st in its pure form, 

holds to be true is that the diversity exists upon an acci­

dental, phenomenal level, whereas the unity occurs at a more 

basic level—that level, for those who insist upon the self-

intclllglbillty of the thing, being the level of substance. 

Reducing these doctrines to the Aristotelian terminology used 

in cur last chapter, we could cay that the mechanists attribute 

to the organism an accidental unity in terms of a final cause, 

the hoiists c per so unity of some sort, frequently undefined, 

and what we might call the Aristotelian hollsts a per se. 

individual unity. 

If all sldee in this discussion were talkin, about sub­

stance in exactly the same sense, this question would be diffi­

cult enouyh to solve, but unfortunately this agreement on terms 
L ' " ' ' " " " • " ' I l l — — 

1. It i s a fact that a great '-.any schools of thoa it 
that hold a ho l i s t i c doctrine wo^ld be inclined to deny substan­
tia^ unity, and even the existence o- substance i t s e l f , as i s "the 
ease, for examole, with the semantic l e t s who v-I:t to rerard every­
thing as a ecrles of relations without any relata. ouch doctrines, 
however, ordinarily deny substance in a cartesian or Kantian sense, 
l«e. as a sort of permanent, col id extension. In the case of the 
Senanticists, a relctioi i , beinp capable of exist in without a sub­
ject and forming the basic principle of operation, has obviously 
been made over into a substance in the Aristotelian sense.• 
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18 not the case. The substance of classical mechanism is the atom 

of Deaocrltus and the Epicureans, extended, hard, and immutable. 

On a view of substance like this, obviously no sort of individual 

unity in an organism ie even conceivable, A system of thought 

that looks at the organism as an individual has to take a non-

mechanical view of the nature of substance—one which approaches 

more closely the Aristotelian idea of something that exists in-
2 

dependently, or, in the words of Thomas Aquinas, the being 

"to whose quiddity or essence it belongs to have a 'to be' not 

in a subject."^ It is obvious that in the first sense of sub­

stance, this Aristotelian idea is implied but is subordinated to 

the other characteristics named, whereas in tae second sense the 

presence or absence of the attributes credited to substance in 

mechanistic philosophy is strictly a matter of the kind of sub­

stance in any given case. Clearly there Is a relative permanence 

about substance as opposed to the other categories of being, since 

the beings that depend on the substance cannot last longer than 

the substance, but this sort of permanence is far different from 

immutability. As for the other characteristics, material sub­

stance is certainly subject to extension, and much of it seems 

to have resistance, but such attributes are not essential notes 

of •substance as euoh. 

2. Aristotle, Metaphysics. Z, ch. 1, 1028 a 35 

» 3» St. Thomas Aquinas, Sunma Th.. Ill, q. 77, art. 1, 
ad 2F. "Quiddit&ti autem sive essentlae substantiae c - petit B 
habere esse non in subiecto." also Ibid.. I, q. 3, art. 5, ad 1~, 

4* In Aristotelian and Thomistic philosophy extension is 
an accident or the category of quantity anu hardness in that of 
quality, cf. St, Thomas A nines, j[n V Meta.. lect. 9, 091-692. 
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The problem of whether or not mater ia l subatance i s the 

kind of being described by the mechanists can be solved by ex­

perience alone. The one common thing tha t a l l systems of me-

Ohanlsm have in common i s the absolute denial of the p o s s i b i l i t y 

of any change in substance. If, therefore , we could find a s ingle 

example where such a change has undoubetedly taken place, the 

d i f f icu l ty of the asser ted immutability of substance would bC 

eliminated. I f the example in question were ce r t a in ly a sub­

s t an t i a l uni t producee out of a substant ia l mu l t ip l i c i t y , then 

• i i A p r i o r i reason for accepting the raeristic claim as applied 

to the organism would disappear. And if, by any chance, t h i s 

object should be decis ively a l ive , we should nave establ ished at 

l ea s t tha t the mul t ip l i c i ty cha rac te r i s t i c of l iv ing things i s 

not necessar i ly mechanical, and we could a t t a in a presumption 

that might even amount to a ce r t a in ty that such an organie uni t 
5 

had to be an individual . 

Conveniently enough, we have jus t such an example at 

hand. Everyone, in fac t , i s h i s own example. ».e are exactly 

aware of ourselves as a substance, one which has coaie into being, 

one which has been generated as a unit out of a great many other 

th ings , and f ina l ly one which i s a l i v e . 

5. I am not a t a l l concerned h r e with t ry iny to prove 
the existence of substance. To t r y to demonstrate t . i s , as 
Thomas Aquinas says, i s t ae mark of a n.an who aces not know what 
i s self-evident from what i s not . (cf. Jn Q Phya.f l e c t . 1, 
no. 8) What I am concerned with showing i s tiiat mater ial sub­
stance, even qua substance, ia not completely immutable and 
that out of a p l u r a l i t y of non-l iving substances one l iv ing 
substa ce can be generated. 



-177-

When I say that I am aware of myself as a substance, I 

do not mean, of course, that I am conscious of myself as an e x i s ­

t ing thing in complete i s o l a t i o n from the rest oi r e a l i t y . I t 

i s pos s ib l e to arr ive at knowleuy e of our own substance by means 

of cogniiance of our a c t i v i t y . It i s in thinking, see ing , f ear ­

ing, doubting that I become aware of myself. Put become aware 

of myself I do—It. i s not jus t a disembodied act of thinking of 

which I am conscious , but of the concrete f ; c t that I think. I 

do not have to argue to the ex is tence of my substance—I simply 

perceive i t in the operations the substance performs. "Everyone 

perceives that he has a soul and l i v e s and e x i s t s in the fac t 

that he f e e l s and understands and exerc i se s other v i t a l opera-

t ions of the kind."w 

Moreover t h i s substance that we perceive within our-

eelves i s obviously a uni t . One obvious evidence of t h i s uni ty 

i s the fac t of memory. I am absolute ly certain of the iden t i ty 

of myself who am writ ing t h i s sentence with myself ten minutes 

or an hour or a year ago. ny thoughts change, my l o c a t i o n in 

the world has changed from time to time. But I know with ab-

eolute cer ta in ty that the subject to whom and in whom a l l these 

modifications occurred i s one and the sa-.e. The only way of 

explaining t h i s certa inty i s to grant that the subject i s the 

6. "In hoc eniri a l i q u i s rerc ip i t se a^iaia;-; habere, Ot 
v lvere , et e s s e , quod p e r c i p i t se sent irc et i n t e l l i , ere , et 
a l i a huiusmodl v i t a e opera e x e r c e r e . ' St . Thomas Aquinas, De 
Ycritato . q, I , a r t . 8. St . Thomas i s u^ing the word •'soul ir"here 
in the neutral sense in wuich the earlier- Greek philosophers 
Spoke of i t . The question of hov* we TO abo^it f i»diny out what 
kind of a soul there i s , or whet; er i t i s Material or s p i r i t u a l 
a r i s e s l a t e r in the a r t i c l e . 
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saate. "To remember the experiences of another would be to remem­

ber having been someone e l se ; In other v/ords to simultaneously 

affirm and deny one's own i d e n t i t y , a pure and absurd cont rad ic t ion ." 

I t i s poss ib le , moreover, to eetablieh the unity not 

only of the h i s t o r i c a l ego but a l so , so to speak, of the present 

ego. What I mean i s tha t i t i s possible to e s t ab l i sh the fact 

that the various par t s of the human being are p^r t s of one and 

the same subject , t ha t whatever d ive r s i ty there i s , in short , i s 

s t r i c t l y a d ive r s i ty of modifications of the subject and not of 

the subject as euch. This fact i s shown by the fpct that I a t ­

t r ibute the act ions of a l l the par t s to the one ego. For example, 

at the moment I am aware of thinking with my mind, of wri t ing 

with my hand, and of having an i tch in the middle of my back. I 

certainly oannot suppose tha t I am aware of being three substances, 

mind, hand, and back simultaneously. This would a n i n involve 

the contradict ion of being and not being the same thinr: at the 

same time. 

Such, a t any r a t e , are tae conclusions of the naive 

reason. I t must, however, at l ea s t be recognized tha t there 

exis ts an explanation of these f ac t s a l t e rna t ive to that of the 

subs tant ia l i ty of th*. ego. I h i s theory, based upon the analysis 

of Hume and Kant, Implies t ha t there i s at ^ost an accidental (or 

•ore s t r i c t l y phenomenal unity)between these various paycho-

7. Margerie, Pnilosophie Conte-oorajne. p . l'.O, unoted 
by Kichael toaher, hgycholofty. £th ed. , (London: Lonptans, Green 
* Co., 1923), P. AB5T 

8. S t . f hoi .as Aquinas, Sunrr.a I h . , I , q. 76, a r t . 1. 
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logical states, and that it is merely to this unity, or to a hypo­

thetical explanation thereof, that we /ive the name the "ego." 

Emptied of all the content of the varyinrj mental states, however, 

the ego turns out to be a sort of an entitative vacuum that 

9 
explains nothing. 

I t i e impossible to enter here into a complete analysis 

and explanation of a l l the va r ia t ions of such theor ies , but we 

can at l e a s t indicate some of the more obvious d i i . t i cu l t i e s be­

se t t ing the contradict ion of the naive apprehension. Actually, 

there are usually two philosophic d i f f i c u l t i e s involved: the im­

pass ib i l i ty of proving t r e existence of substance, and the conse­

quent d i f f i cu l ty of knowing any specific substance. 

Concerning the impossibi l i ty of proving the existence of 

substance, St . Thomas points out that the reason t h i s fact can­

not be demonstrated i s because i t i e too obvious. " I t i s r i d i cu ­

lous ," he says, *to t r y to demonstrate that a nature ex i s t s be­

cause i t i s obvious to the sense that many tnings ex i s t by nature 

that have t h e i r pr inc ip les of -notion within themselves. To waut 

to demonstrate what i s obvious by what i s obscure i s the aark of 

a man who does not know what i s knowable in i t s e l f from what i s 

no t . " 1 0 

9. cf. hmmanuel Kant, Cri t ique of Pure Reason, t r ans . 
by }], Kemp Smith, (London: Macmillan, 192$) 2nd e a . , pp. /i06-411. 

10. "Ridieulum est quod a l iqu i s t en te t deoonstrare quod 
natura s i t quum ;nanif est ur, s i t secundum sen sun ouod multa sunt 
a natura quae habent pr incipla sui r.otus in se . Velle au.cm 
demonctrare raan*fertum per nor. r-inifestum est ho I n i s oai non 
potest iudicare quid es t notua propter se, et quid non est notum 
propter se . " S t . Thomas Aouinas, La. I I Pays . , l e e . 1, no. 8. 
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In our attempt to understand the second point of the Em­

piricists concerning the unity and substantiality of the ego, we 

must observe that there is indeed an accidental unity between 

the various conscious states, since t.iey are not the sane state, 

they cannot very well be said to be per se one. If we regard 

this unity as being tne ego, then there is no doubt taat the ego 

is an accidental unity. 

But the difficulty about an accidental unity is that in 

itself it is no unity at all—the unity is actually provided by 

something outside the accidental unity. The fact that these psy­

chological states are unified depends, therefore, upon something 

else besides the differing states themselves. And.this unity 

must be that of a common subject in which both are present. In 

the absence of such a subject there would be no common meeting-

place, no ground of comparison and differentiation or unison. 

Understood in this sense, the unity of the ego is quite 

compatible with the disunity of the mental states in such odd 

Oases as those of split personality, i'or that which is per 

accidens always presupposes that which is per se. hence the ac­

cidental unity of conscious states always demands the individual 

unity of the ego; however ? per ac unity does not necessarily 

result In a per accidens unity, consequently a unified ego may 

be the subject of a split personality. Indeed the alternation 

of personalities frequently observed in such cases eoult only 

be explained on the basis of the continuity of the ego through 

all personality changes. 
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l e i t h e r i s the re any question about the fac t tha t t h i e 

substance has , in a sense, been produced out of a m u l t i p l i c i t y 

of other substances, i . e . out of various obviously d i s t i nc t 

chemicals, and tha t i t can by su i t ab le means be reduced to simple, 

d i s t inc t substancee of t h i s sort again. Consequently there i s 

no question of the fact of subs tant ia l chanpe e i ther . A universe 

made up of a mu l t i p l i c i t y of Eleat ic worlds i s simply insuf f ic ien t 

no explain the existence of r e l a t i v e l y permanent, but absolutely 

contingent se l f . 

Ac we noticed e a r l i e r , these facts prove also the f ac t 

of the substant ia l uni ty of at l eas t one l iv ing being, and de­

stroy any pre text on the pa r t of the merists of showing that a 

living being must be made up of a subs tant ia l d ive rs i ty of p a r t s . 

A l i t t l e more re f lec t ion upon the same l ine would show us tha t 

t h i s unity i s a necessary condition of my being a l i v e , and that 

Anything that does not share in i t s own degree in t h i s uni ty , 

although i t may be a machine, i s cer ta in ly not a l i ve . But more 

will be said on t h i s subject in the next chapter. 

However, even i f we a r r ive at cer ta in ty concerning l i f e 

ss i t i s found in our own individual case and, by extension, in 

ether human beings through the method of analyzing the individual 

self-consciousness, t h i s fact alone does not solve our problem 

for us. What we mean o rd ina r i ly by the question, "What i s l i f e ? " 

i s "what i s the nature of the p r inc ip le causing the pecul iar be­

havior of men and animals and plants?" In s. i t e of man's iden­

t i t y with himself as a substance, i t i s s t i l l possible to ask 

whether p lan ts and animals arc machines or not. There are very 
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serious objections to projectin a unified self-consciousness like 

our own into animals and insuperable ones in tae way of attri­

buting anytning of the sort into, say, a squash. We may, how­

ever take it as established that t.iere is no a priori reason for 

thinking that the animals or the squash cannot possibly be a sub­

stantial unit, and that there is a good precedent for thinking 

not only that it might be such an individual, but that it is a 

being of that kind. 

But how are we to tell certainly whether or not these 

plants are machines or individuals? First of all, it must be 

clear that we must look for our clue in the operations of the 

organisms, since the characteristics of a material essence can 

11 

be determined only through its operations. Our question, there­

fore, must be that of how the activities of an individual sub­

stance differ from those of a machine. Mow Aristotle discusses 

this precise point at the beginning of book II of the Physics, 

12 
in hifo discussion of the def in i t ion of "na ture ." For "nature" 
i s precise ly the name given the subs tan t ia l essence in regard to 

13 
i t s a c t i v i t i e s . The accidental unity of a machine must be con­
sidered as coming about as the r e s u l t e i ther of chance 

11. S t . Thomas Aquinas, The Soul, t r ans , by Rowan, (St . 
Louis; Herder k Co., 1949), a r t , Xlt« "Anything whatever tha t 
acfca acts according as i t i s in ac t . -or f i r e heats not i n a s ­
much as i t i s actual ly br ight but inasmuch as i t i s actu 1 1 ; hot . 
I t i s for t h i s reason that every -gent produces an effect s imi­
l a r to I t s e l f . therefore the p r inc ip le by which an a/eat *-cts 
must be known from i t s e f f e c t s . " 

12. A r i s t o t l e , fhysics . I I , ch. 1, 192 b 8—193 b 22. 

13. S t . Thomas Aquinas, ^uncaa Th. . I , a. 39, a r t . 2, 
ad 2, "Natura desirnat princlpium actus. '1 
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or of art,1Zl and it is precisely in contrast to the products of 

these forces that Aristotle derives the definition of "nature." 

Let us recapitulate this passaye, therefore, 3nd see what clues 

may be found in his analysis or in its implications that will en­

able us to differentiate between the operations of a substnnce 

15 

and those of a machine. 

If we succeed in finding from t h i s consideration a decis ive 

difference between the a c t i v i t i e s of a substance and those of a 

machine, we may next proceed to an examination of the operat ions 

of organisms to find out in i'hlch c lass of beings the l i v ing 

things helong. 

The f i r s t difference between a nature and the other kinds 

Of object i s tha t the work of nature has cer ta in a c l t i ' i t i e s 

charac te r i s t i c of i t s e l f , whereas the work of chance or a r t does 

not. To I l l u s t r a t e t h i s , ^ r i s t o t l e uses the example of a man, 

obviously a nature, and a b-d. "Man," he says, " i s born from 

man, but not bed from bed." Many other a c t i v i t i e s besides tha t 

of generation, of course, are found c h a r a c t e r i s t i c a l l y in the 

natural th ing, man, as opposed to the a r t i f i c i a l thing, the bed, 

e,g. walking, thinkiny, fearing, and so on. 

This i s not to say tha t the a r te fac t has no a c t i v i t i e s . 

A bed has cer ta in a c t i v i t i e s that i t performs—it supports a ce r -

14* St . Thomas Aquinas, In I i Phya.. l e c t . 1, no. 2. 

15. The discussion t ' lat follov.'s i s b1 sed pr inc ipa l ly uoon 
the passage in A r i s t o t l e ' s Ihys i c s . I I , 1, 19- b 8—193 b 22; St . 
Tho os Aquinas, In I I Phys.". l e c t . 1-2, and in V. Smith's Ph i lo ­
sophical Physics. pp. 4S^-$8. The l a s t two re fe r nces are Basica l ly 
commentaries on the f i r s t , 

16. Ar i s to t l e , i-hysics, I I , en. 1, 193 b 6-9. 
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tain amount of weight; it produces a certain colored radiation, 

it affects the sense of touch as warm or cool, rough or smooth. 

A wooden bed, if planted, mi-;;ht even send oft shoots and grow. 

The point is that it is not in virtue of being a bed thst it does 

any of these things, but in virtue of the rigidity, pigment, fer­

tility, and other qualities of its parts. "A knife," St. Thomas 

comments, "has in itself a principle of downward motion, not in-

17 
eofar as it is a knife, but insofar as it is iron." 

All this can mean is that the actions of the works of 

ohance and art are determined entirely by something which is not 

themselves, whereas the actions of natural things are not so 

externally reyulated, but Instead are at least parti.-lly deter­

mined by something within—by an intrinsic principle of motion 

and rest. Thus as we say above, the actions ol the b d are not 
t r 

due to its nature as a bed, but from two other sources: to an 

external mover and to the natural things of which the bed is 

composed. Both of these elements are different from and, there­

fore, in a sense, outside of the bed considered as a work of art. 

The same restriction could be placed on a chance effect. As 

the intersection of two natural causes, whatever of actuality is 

found within the effect can be traced tc the natures involved 

instead of to the element of chance. In the order of the fortui­

tous, we can find merely the origin of disorder and of lack of 
18 

actuality. With Thomas and Aristotle, therefore, we can say . 

17. St. Thomas Aquinas, In II Phya.. lect. 1, no. 2. 
Cvltellus enim habet in se principium motus deorsum, non inquantum 
est cultellu8, sed Inquantum est ferreus. 

18. Ibii., lect. 10, no. 12. 
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of natures tha t "All these th ings d i f fe r from those which are not 

by nature because they seem to have in themselves an i n t r i n s i c 
19 pr inc ip le of motion and r e s t . " 7 

Ar i s to t l e , therefore , defines nature as a "source or cause 

of being moved or being at res t in tha t to w.ich i t aelou *s p r i ­

marily, in v i r tue of i t s e l f and not in v i r tue of a concomitant 
20 a t t r i b u t e . " He i n s i s t s upon the aspect of nature as cause tha t 

i s primarily and per se such, because in ce r ta in cases, as with 

the bed, there i s an i n t r i n s i c cause of operation within the 

concrete object ca l led a bed, not , however, insofar as i t i s a 

product of a r t , but insofar as i t i s a n i t u r e , i e . of wood or 

iron* Like the musician who hea l s , not insofar as he i s a nu-

eiclan but ra ther because the same individual happens to be a 

physician as well, the bed, which happens to be united in the 

eaae subject with a natural th ing , cna be cal led an accidental 

but not a proper cause. The nature , however, i s the proper cause 
* 21 

of motion and r e s t . 

Now from t h i s s t a t e of a f fa i r s the re follows a very i n ­

teres t ing consequence: the only thing which i s i n t e l l i ^ ib le as 

euch i s a na tu ra l thing, aince a being i s not known except 

through i t s operations, anything without a proper operation must 

as such be unknown, und a r t , of course, has no proper operat ions. 

19. I b i d . . l e c t . 1, no,2. "Et differunt haec omnia ab 
his quae non sunt a natura , quia omnia huiusmodi vidontur habere 
in se principium a l icuiue motus et s t a t u s , " 

20. A r i s t o t l e , Physics. I I , ch. 1, 192 b 22-23. 

21. St , Thomas Aquinas, In I I Fhys.. l e c t . 1, no. 3 . 
for proper vs. accidental causes, cf. .Aristotle, , hys ies . I I , ch. 
3, 195 a 28—195 b 30. 
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Another way of patting the same thing that may throw an additional 

light on the discussion is to point out that the intrinsic prin­

ciple of motion and rest of which we sooke is to be Identified 

with being, either active or passive, "nothing acts," says t>t. 

22 
Thomas, "except insofar as it is in act." The principle of 

moving something, therefore,. is active being. In the sa; e way, 

an intrinsic principle of being moved is a potentiality. "In 

those things to which it is porper to be moved there is a passive 

principle which is matter."23 If the works of art and chance, 

therefore, are lacking in an intrinsic principle of motion and 

rest, this can only oe because, as such, they are lacking in 

both actual and potential being. And since what is not is un­

intelligible, art and chance will also be unintelligible. 

If art and chance, therefore, are to be understood at 

all, it must be in the same way in which they operate, i.e. in 

Virtue of something else to which the operations can be ultimately 

referred. And these others are of two kinds: the natural 

things out of v.-.ich the artistic thing is composed, and the ex­

trinsic cause that is the source of the composition. Ordinarily, 

for art at least, the second of these factors is the more im­

portant for intelligibility: a common meeting place in nature 

in nature for the mind of the artist and the mind of the one 

seeking to understand the artefact is more necessarv tv.an any 

amount of knowledge of the parts. It is essential to understand 

22. rit. Jbomae Aquinas, In II Phyg., lect. 1, no. 3. 

23, Ibjd.. lect. 1, no. 4. 
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s picture that there be some acquaintance on the part of the be­

holder with the thing the artist is trying to depict, and no 

amount of analyzing pigments will do as well. In order to under­

stand art, it ir. necessary i irst to huve some understanding of 

24 
the artist. 

Obviously everything c nnot be bound b-- the same limita­

tions with regard to intelli.lbllity as are the results of chance 

and art. If everything had to be understood in terms of what is 

extrinsic to itself, then it is plain that we should have set 

forth on an infinite search for an intelligibility that not only 

cannot be attained, but cannot even be approached. If there is 

any such thing as understanding or science possible, th^n there 

must be something within our experience that is at least par­

tially understandable on its own terms and not simply on those 

of something extrinsic to itself. 

If we apply the test of intelligibility to nature that 

we put to use with negative results in the case of art, we can 

see a way out of this difficulty. nly a thing that has opera­

tions of its own is understandable, and a natural thing has 

operations of its own. whatever is intelligible is so in pro­

portion to its being, inasmuch as being and truth are convertible. 

As an Intrinsic principle oh activity, a nature is a be in:., either 

active or passive. Insofar ac nature is active being, therefore, 

it should be intelligible In virtue of itsel-. As a potential 

24. V. Smith, oj>. cit,, pp. 51-02. 

25. St. fhoir:.E Aoulnas, gumma Th., I, o. 17, art. 1. 
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belng, matter, it is unintelligible in itself, but becomes in-

telllglble in relation to its actuality. 

This fact alone, however, does not co.- ̂ letely solve our 

problem, because beings are known to us onl" tanuy.a tneir opera­

tions or motions. Tf, therefore, the motion -sust he understood 

in terms of another actuality outside of *he mover, we a -e in 

no happier condition than *e were btfore. if the first being ie 

understood only in tenne of a second being, intellirible orly in 

tern?s of its operations anr so forth, we have steered our way 

right back to the highway that infinitely aoproaohes sometning 

intelligihle without ever getting there, or indeed, without ever 

getting any closer. >nd the only v̂ ay off this road to frustration 

is to find some respect in which the operation Is concerned with 

and gets its intelligibility from the agent itself, and not from 

another extrinsic being. In our earlier discussion of the nature 

of motion, we saw that the whole Intelligibility ,f motion comes 

from actuality, w' ieh is its end. Consequently, if a nature ie 

to have any intelligibility—or by the sa e token ^ny being—it 

can only be Insofar as that thing can be said to be the end of 

its own operations. It is precisely because of this fact that a 

being is, as it were, closed in on itself—that the very condi­

tion of its being is that it ha' e a cause fOr the sake of which 

it acts in the very nature itself—it i6 because of this ftct, I 

say, that Aristotle calls the form an "entelechy," a thin,, having 

27 
i t s end within i t s e l f . 

26. Ar i s to t l e , jqetaphyslc3. 4, ch. 10, 1036 a 8-9. 

27. Ar i s t o t l e , IJe. Anlma. I I , eh. 1, 412 a 28. 
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But how are we to understand this intrinsic possession 

by a nature of its own end? Obviously this statement is a literal 

and exact ctatement of fact In the case of a passive potentiality. 
28 

In this case, as Arietotle points out, the "what" and "that for 

the sake of which" are one. That is, the perfection which is the 

actuality of the paselve power is also the end of that passive 

power, for an ability can exist only for .the sake of its com-
29 

pletion. This is the very nature of an ability or a capacity 

for becoming something. 

In the case of an active power, the situation is not so 

Obvious. The end of the active power certainly cannot be the 

production of itself as a form, otherwise it would have to exist 

(as producer) before it existed (as produced). It is true that 

the form produced in certain kinds of causal activity—specifical­

ly in univocal causality—is the same in species as the form that 

is the a;ent cause, and In this sense the agent might be said to 

have its end within itself. However to have a form that is the 

same in species with the produced form is one thiny; to be in 

possession of the individual form produced as an end within it­

self is quite another. Besides in the more basic kind of causa­

lity, called equivocal by w>t. Thomas, even this specific identity 

is lacking. The perfection contained in the cause is of an en­

tirely different order than that achieved within the effect, 

although the latter imitates its principle. 

28. Aristotle, Physics, II, ch. 7, 19* a 26. 

29. St. Thomas Aquinas, In jjl.Phys., lect. 11, no. 2 

30. Ibid., lect. 11, no. 2 
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Nevertheless the re I s a sense in which the end roust be 

within the act ive pr inc ip le of any given change as well as wi th­

in the passive p r inc ip l e . Thomas Aquinas expresses t h i s pr in-
31 

c lp le thus: "The l a s t end of every maker, as such, i s himself." 

The explanation of t h i s seeming contradict ion of h i s own explana­

t ion of the meaning of Ar i s t o t l e i s found in a d i s t i nc t ion which 

Ar i s to t l e expresses in the gf. Anima. and which St . fuoraas adopts 

on several occasions, the d i s t inc t ion of f i n a l goods between 

the end of the deed, ( f i n i s ope r i s ) , and the end of the agent 
32 

( f i n i s operan t i s ) . The end of the deed i s the form produced 

by the, maker, and as such must be d i s t i nc t from the agent, at 

l eas t insofar as i t i s an agent. I t i s in t h i s sense tha t St. 

Thomas i s t a lk ing about the form of the a<;ent and i t s end as 
33 

being different in the case of an agent. On the other hand, 

the end of the agent is that for the s-he of which the arent 

produces the form that constituted the end of the deed. And 

this must be something Intrinsic to the agent, precisely insofar 

as it is an agent. For as Francis a Sylvestris ^oints out, it 

is the end of the agent that is principally Intended by the a ent, 
- 34 

and this end must be present to the agent. This truth can be 
proved in the following way: Any cause that exerts Its influence 

31, 3t. Thomas Aquinas, Summa Contra Pentlies. Ill, 17. 
Finis ultimus cuiuelibet facientis inquantum est fa'cions, est 
ipsemet." 

32. Aristotle, Do Anima. II, eh. 4, «15 a 3. St. Thomas 
Aquinas, JDn Q Librum Sententiarum, d. 1, r. 11, art. 1. 

33. at. Thomas Aquinas, In II Phye.. lect. 11, no. 2. 

34, Francis a oylvestris, (Ferrariensis), In Summa Jon-
tra Gentiles. Ill, 17, V, 3. 
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on the effect through a t t r a c t i n g the agent must be present to 

that agent, otherwise i t could not act as a rea l cause influencing 

the agent to act in th i3 way ra tue r than t h a t . Union between 

cause and effect i s a necessary condition ,f any kind of causa l i ty . 

Moreover, since the form to be produced does not yet exis t in the 

subject of the ef . 'ect, i t .aust exis t as an a t t r a c t i n g term within 

the eff ic ient cause i t s e l f . Tow i t i s prec ise ly the def in i t ion 

of a f i na l c^use tha t i t exerts i t s causal i ty by bein^ that for 

the sake of which the agent a c t s , tha t ie by being the a t t r a c t i n g 

term of tne agen t ' s act ion. Hence the f inal cause must ex is t as 

an a t t r ac t ing term within the e f f ic ien t cause i t s e l f , how i t i s 

precisely the def in i t ion of a f ina l cause tha t i t exerts i t s 

causal i ty by being tha t for ti e sake of which tU. agent a c t s , 

that i s by being the a t t r a c t i ng term of the agen t ' s act ion. Hence 

the f ina l cause must necessar i ly be sOi.etning i n t r i n s i c to the 

agent cause i t s e l f , or e l se there would simply be no re?z^a for 

the agent to ac t . 

S t . Thomas proceeds to point out that i f the form pro­

duced by the agent as the f i n i s operis i s r e la ted to the benefit 

of another, then even t h i s other must be to the primary agent as 

a means to some further good,(bonus u t i l e ) , an ult imate pood 

that produces res t or sa t i s fac t ion in the agent (bonum d e l e c t a b i l e ) , 

or some perfection of the agent i t s e l f , though not insofar as i t 
35 

is an agent (bonum honeatum). Hence the finis operantis _<s 
the agent'3 self io the absolutely final attracting her..—the 

35« "Bt si aiiquid f.Iiquando propter aliud noro x"aciat, 
hoc rcfertur in bonum auua vel utile vel delectabile vel ..onettum," 
St. Thomas Aquinas, Suifcna Contra Gentiles. Ill, 17-
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truc end in the strictest sense. The fact that the produced form 

is produced for the benefit of the agent is constant. The way 

in which the effect is a rs>od tor its cause, on the other hand, 

varies from one case to the next. 

John of St, Thomas discusses the intrinsic relation that 

must exist between agent and end in the following passage:^ 

"The good, in order that it may be an end, must without 
any doubt attract not merely under the aspect of transcenden­
tal goodness in its absolute acceptation, but rather under 
the aspect of convenience or order to another of which it is 
a good. For the end is that for the sake of which something 
is do ne. Therefore it must be suitable with respect to that 
which happens for its sake. Otherwise, if it did not have a 
relationship of suitability, there would be no reason for 
anything to happen for its sake." 

This analysis makes it clear, then, th?t every agent acts 

for an end that is at least in some sense intrinsic to itself. 

Moreover, since a thing's mode of action is dependent upon its 

mode of existence, to be an agent in the absolute sense It Is 

37 

necessary to be a substance. A substance, the re fore , may be 

known by the fact that i t a c t s for i t s own sake. A gathering 

of substances, whether organized or not , whether due to a r t or 

chance, insofar as i t ac ts as a whole at a l l , a c t s for the sake 

of something outside of i t s e l f as a whole; in one sense each of 

the par ts c a r r i e s out i t s own a c t i v i t i e s for i t s own sake; In 

36, John of St . Thomas, Cursus Philosophlae T h o l s t i c u s . 
"Natural is Ih i losophiae ," I , q. X l l I , a r t . 1, (Turin: Mar ie t t i , 
1933)» H i 273-274. "Bonum, ut s i t f i n i s , sine dubio non debet 
habere solam bonitatem transcendentalem sub conceptu absoluto, sed 
sub conceptu convenientis et ordinate ad alterum, cui est bonum, 
quia f i n i s es t id cuius g r a t i a a l icu id f i t . En o debet esse con­
veniens respectu eiua quod f i t propter i l l u d , alloquln ir, e ra t l a 
i l l l u s non e r i t , s i non habet ordinera convenientis ad iosum." 

37. cf. supra, note 1 1 , p. 182. 
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another the assemblage of parts as such works to the benefit of 
38 

the agent responsible for the gathering together of the parts. 

How the most obvious fact of the organization of those 

things that are without any doubt alive is the fact that they do 

work for their own benefit. All of the specifically vital acti­

vities of the organism acquire their Intelligibility primarily 

from the relation which they have with the good of the living 

thing as a whole. It is true, as the Mechanists point out, that 

the operations of the organism are carried on by One part or 

group of parts within the organism and not by others. \ven in 

the simplest organism, for instance, certain parts are entrusted 

with the series of actions through which the organism nourishes 

itself. Certain parts are responsible for the Intake of food, 

others for its digestion, others for the distribution of the pro­

cessed food to the parts of the organism, and still others for 

the disposal of the unusable food. Put although It is the parts 

that are directly concerned in the action, it is not the good of 

the part that is directly and finally achieved by their action— 

the good of the parts is achieved only indirectly if at all— 

directly the being for whose benefit as a final end the part acts 

is the whole organism. Sometimes tne part acts for the preser-

38. "Parts" in this context should be understood as 
either chemical or physical parts of the organism, in so:ie cases 
the simpler organisms do not have specific parts th t perform 
each of the specific activities mentioned. ;listrî ution ol food 
materials within certain monocellular organisms, for instance, 
seems to be carried out in oart by the physical process of os­
mosis, in part by the constant circulatory motion characteristic 
of living protoplasm as a whole witr.in the cell, other activities, 
however, are due to specific parts—en^yites, membranes and so on. 
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vation or generation of a l l pa r t s of the organism indiscr iminate ly; 

sometimes one or several p a r t s operate for t a e benefit of some 

other p a r t , p a r t i cu l a r l y for the benefit of a part necessary for 

the well-being of the plant :>r animal as a whole, "he process 

by which the organism nourishes i t s e l f i s an example of the fo r ­

mer kind of a c t i v i t y ; the remarkable se r i e s of events known as 

regeneration, e .g . the growing anew of severed pa r t s in a s t a r -
39 f i sh , i c an instance of the l a t t e r kind of a c t i v i t y . w In e i ther 

Cc4se, however, the being which p ro f i t s i s the organism. The ac­

t i v e part o rd ina r i ly benefi ts only to the extent tha t a l l p r ' s 

share in the welfare of tne whole. In cer ta in cases, far from 

benefi t ing, the operating aar t ac tual ly sacr i f i ces i t s e l f for 

the good of the whole. This I s the c?oe with the operations 

of the phagocytes within the human body, c e l l s that protec t the 

body from the Invasion of infect ions at the cost of t h e i r own 

i d e n t i t i e s , These c e l l s devour foreign organisms that threaten 
40 hea l th , but the r e su l t i s tha t the phagocytes themselves d i e . 

This unity of end in the benefit of the vrhoie organism 

i s not confined to the a ec i f ic kinds of a c t i v i t y mentioned 

above, but i s obvious in a l l of the properly v i t a l a c t i v i t i e s . 

The processes of metabolism are a l l d i rec ted , as we have already 

seen, to the good of the whole organism. This s me kind of 

te loologica l uni ty i s d i scern ib le in the case of the process 

of aorphogeneels—the process through which the organism a t t a ins 

39. Mehael r . Guyer, Animal Biology, (New York: Harper, 
194*), 4th ed . , p . 701. 

40. I b i d . . p . 342. 
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i t s optimum else and s t ruc tu ra l organizat ion. Once again t h i s 

ie a complex of a c t i v i t i e s , each of which i s carr ied out by so'te 

specif ic chemical or s t ruc tu ra l par t of the oryanism,^1 and no 

one of which i s i n t e l l i g i b l e taken in i so la t ion from the o the r s , 

nor d i rec t ly in r e l a t ion to the good of the act ive part which 

produced i t . The sole i n t e l l i g i b i l i t y of these ac t ions comes 

from t h e i r cooperation in viev of the one end—the being and, 

indeed, the well-beinp of the organism. 

Just as c l ea r l y , the locomotive powers of the animals, 

carried out through the tyency of cer ta in muscular and chemical 

act ions , operate not merely for the well-being of the muscles or 

limbs or pseudo-podium or whatever ray be the part imrediately 

concerned, but for the benefi t of the whole doa, or cat or amoeba. 

The end of consciousness, too, of no matter what kind, i s i n t r i n ­

sic to the whole animal, for the knowledge i t s e l f to which con­

sciousness leads i s within the organism; and any further act ion 

to which the knowledge /nay lead i s carr ied out by one of the p r e ­

viously mentioned powers of operation, hence the knowledge, in 

th i s case, would have the sane end as the a c t i v i t i e s i t se t s in 

motion. Of course the same statement can be applied to the end 

of the emotional and vo l i t iona l operations of organisms, since 

i t i s through the medium of these tha t knowledge i s l i e t-> 

set in motion the operat ions through which the o r g a n i c ac ts on 
42 

i t s environment. 

41 . I b i d . , pp. 491-50C. 

42. St . Thomas Aquinas, Sumria Th.. I , q. 80, a r t . 1. 
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The one livinp. operation that posts a difficulty in re­

gard to this internal finality is the reproductive activity, for 

in this case, that which is produced and that for the benefit of 

which this product is generated are both one and the sa .e thing 

exterior to the generating organism, naoely a new organism. 

However Aristotle pointr out that in the sense of a finis operan-

tis we can discern an internal as well as an external finality 

in connection with this function: •* 

"For any living thing...the most natural ret is the pro­
duction of another like itself, an animal producing an animal, 
a plant a plant, in order that, as far as its nature allows, 
it may partake in the eternal and divine. That is the goal 
towards which all things strive, that for the sake of which 
they do whatsoever their nature renders possible...Since 
then no living thing is able to partake in what is eternal 
and divine by uninterrupted continuance (for nothing perish­
able can for ever remain one and the same), it tries to a-
chieve that end in the only way possible to it, and success 
is possible in varying decrees; so it remains not indeed as 
the self-same Individual but continues its existence in some­
thing like itself—not numerically but specifically one." 

The self-regulation in the more complex organizations, 

a self-regulation that, as we have seen, strikes even the dia­

lectical materialist, Kaldane, as being a rcnarkablo character-
44 

istic specific to living tnings, is once again an instance of 

this intrinsic finality, for not only do the various organs work 

normally In such a way as to benefit the other parts of the body, 

but they also, In ctse of an abnormality in one of the parts, 

adjust themselves to provide v/hatever ic necessary for the well-

43* Aristotle. De Anima. II, ch. 4, 115 a 28—415 b ^ . 
cf also St. Thomas Aquinas, Summa Th.. I, q. 78, art. 2,ad 2s. 

44, of,supra. Section I, Chapter 3, pp. 103-108. 
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belng of the organism and even of the affected part under unusual 

or pathological conditions. ' 

Our argument for the substantial unity of the organism 

may be condensed as follows: arguing by example, we first es­

tablished that there exists one org. nism, i.e. the ego, of which 

we are conscious that it is not a machine but rather an individual 

substance. By this means we established, first, that it cannot 

be the n ture of a living thing to be a machine, either in the 

sense of a product of art or that of an effect of chance, and, 

second, that it may be its nature to be an Individual. To change 

this second conclusion from a contingent to a necessary eoncluclon, 

we undertook to find some test of substantial unity by analysing 

the difference between a substance and the product of art or 

Chance, and by pointing out the relation that the active and 

passive powers, which can belong to s substance alone, have 

with the end of their operations. The conclusion of this analy­

sis was that one specific test of a. substantial unity was that 

the end of its action had to be something intrinsic to itself. 

Since the end of an organism in all its characteristic activities 

is something intrinsic to the organist, it is obvious tnat the 

living being is a substance and is not merely a machine. 

Reinforcing and confirming the force of this argument 

concerning the substantial unity of the organism is the cumulative 

45. cf. Haldane, "Wast is Life?" in Adventures of_ a 
Biologist, pp. 53-53. 

46. I say npt merely a machine since the organism bears 
a resemblance to a machine in certain important respects, other­
wise the mechanistic view of the nature of plants and animals 
would never have arisen, s.e shall return to this point in 
Section III. 
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etrength of the many probable arguments used by the adherents 

of animism throughout the a*, ee. hese arguments, like the one 

above, depend on an analyeis of the actions of the organism, but 

they analyse these operations from a sliyhtly different point of 

•lew. They are properly concerned with showing that tne effect 

of the organism is a unity of some sort, although it is not always 

clear that the sort of unity they are soeaking of is a direct 

result of a substantial unity in the agent, -hus the effect of 

the organism's operation is patently unified in quantity insofar 

as the organism is the result of its own activities. Moreover 

the various parts of the organism cooperate to produce qualitative­

ly unified effects; for instance the muscular organs, glands, 

duets, valves, and other orgrns that make up the dig< stive system 

aid each other in producing the qualititively unified product 

of the typical orgrnic raatsrial constituting the organism. In 

the case of regeneration, parts of ',,ny different systairs of 

organs cooperate to produce an effect at once quantitatively and 

formally unified, e.g. a new limb, and the same situation is 

Clearly true In the case of the process of morphogenesis. 

The force of these arguments is, as I said, mainly cumu­

lative. Many and perhaps most of all unified products reduced 

could conceivably be imitated artificially by a machine, ut it 

seems completely incredible that any systen produced by art or 

crance could produce such a bewilderinr variety or effects, 

changing under changing circumstances, and yet, for all their 

variety, effecte unified by the fact that they too will cooperate 
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with each other to produce and maintain a still greater diversity 

in unity.*? 

This conclusion Is lent still more credibility by the 

fact that the source of any unity of any kind whatsoever must be 

traced eventually to a substantial unity. Doing in a relative 
48 

sense cannot be explained except by being in an absolute sense. 
49 

And since unity is in reality the same as being, it is obvious 

that unity of any kind must be reduced eventually to a substantial 

unity as to its cause. 

However, the immediate cause of a quantitative unity is 

another quantitative unity, and all that Is needed to explain a 

50 qualitative unity is a similar unity. Hence it is by no means 

completely proved by these arguments, though It is certainly 

made highly probable, that the substantially unified being that 
'4. 

is ultimately responsible for the accidental unities found 

within the organism is the plant or animal itself. It is for 

this reason that it is possible for sincere scientists, whose 

analysis remains on a phenomenal level, to object against these 

argumentc from quantitative and qualitative unity in vital 

effecte that no one of the organic activities has parts that 
— ^ ^ — • ! • • — » — — m m • II » • » • • • > • — ! • • — • • • - ! • » • • • » H « ^ » 1 ^ 1 — I iMlll I I I ! — — I M . I W I I . . . p . — • •• I — • • l l - l • • • • . 1 . I • I 

47. Tan der Veldt gives an excellent summary of these 
arguments based on the quantitative and qualitative unity of 
organic ef fects in his a r t i c l e , #fhe Re&ognition of individual-Bodies," 
the Mew Scholasticism. v . x v i l , no. 3 , (July, 1943) pp. 201 ff. 

48. St. Thomas Aquinas, In Quo a Libros /inalyticorum 
Postoriorum Ar l s to te l i s . I, l e c t . 7, in f ine. 

49. St. Thomas Aquinas, Summa Th., I. q. 11, art. 1. 

50. Aristot le , y.etaphysics. I , ch. 3 , 1054 a 30-32. St. 
Thomas Aquinas, Jn £ Meta.. l e c t . 3 . 1999-2000. 
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oannot be explained on mechanical principles, and that only the 

complexity of living organisms prevents such an explanation of 

the whole. It Is only in terms of a study of how finality 

operates in a substance as opposed to its direction in a non-

substantial being that t <e distinctive element establishing the 

living thing as a substantial unity can be isolated, '.lie presence 

Of internal finality removes all possibility of the organism's 

being considered a machine. 



SECTION II 

CHAPTER IT 

THE NATURE OF LIFE 

If the organism is not a machine, but is instead a sub­

stantial unity, what precisely is the nature of this substance? 

Are the observable differences between living and non-living 

substances sufficient to justify postulating an essential dif­

ference between them, or is this difference one that exists mere­

ly on the accidental level? And if the difference is on the sub­

stantial level, what part does the aspect we call "life" play in 

the organism? Is it just another name for the substance, or is 

it rather something different from the substantial nature? And 

if the latter alternative is true, what is the relation between 

the life and the substance? These are the questions this 

chapter is to invest!, ate. These problems can be reduced to two 

basic queries: what is the nature of living substance, and what 

is life? 

Let us remind ourselves briefly that, unable to compre­

hend the essence of substances by a direct intuitive glance, our 

Intellects can solve the Questions we might ask concerning 

these natures only through an analysis of its effects, nanely 

those activities that are perceptible to our senses. This is 

the method we shall continue to use in this chapter. *nd 

1. St. Thomas Aquinas, ue Anlia. art. XII. 



- 2 0 2 -

thece a c t i v i t i e s , in turn, are to be understood in terms of 

t h e i r f i n a l i t y . 2 

Let us a l so remind ourselves cf some fact previously e s ­

tab l i shed that are of primary importance in our inquiry. F i r s t 

of a l l , the l i v i n g organisms of which ve are speaking are ex­

perienced by us in the material world, and the generic part of 

the d e f i n i t i o n , there fore , w i l l be taken from something th^t 

l i v i n g beings have in com >n with inanimate substances. Now the 

generic charac ter i s t i c of beings of t h i s kind i s t h e i r mobi l i ty ,^ 

hence the genus of organisms i s that of mobile be ings , provided 

the organism belongs in the genus of substance at a l l . That i t 

does belong In that genus i s a second major factor t o be con­

sidered in our analys i s—a fact s e t t l e d in the preceding chapter. 

Final ly we must ram ember that where the basic i s sue l a y in the 

time of Ar i s to t l e i t s t i l l l i e s today—namely In the p e c u l i a r i t i e s 

of motion in l i v i n g th ings and in the unique fact of consciousness . 

Now there are b a s i c a l l y two dif ferent ways of studying 

these a c t i v i t i e s peculiar to l i v i n g organisms In order to e s ­

t a b l i s h the nature of l i f e . One i s t o se l ec t the most obviously 

v i t a l a c t i v i t i e s — a c t i v i t i e s taat are separated by the widest 

gul f from those of inanimate nature. he other method i s to study 

the most un iversa l ly d is tr ibuted phenomena of l i f e . Unfortunately 

these two s e t s of operations are by no means the same. Since 

2 . I b i d . , a r t . XIJI 

3 . St , Thomas Aquinas, JLji De T r i n i t a t e , q. V, ar t . 2 

4 . A r i s t o t l e , Do Anima. I , c>. 2, 403 b 27 
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nature is arranged in a more or less continuous series with the 

least perfect type of a superior being resembling closely the 

most nearly perfect representative of the inferior, the common 

denominator characteristics of all living organisois is an opera­

tion (or group of operations) that very closely resembles 

activities found in the most complex of inanimate substances. 

For this reason St. Thomas Aquinas points out that we would not 

recognize planteuas living except that we first have the fact 

of life impressed on Orr consciousness by more striking instances— 

"Life in plants is hidden." 

There is another reason besides the obviousness of the 

gap between these higher vital activities and inanimate operations 

for preferring to be- in the analysis of life from these superior 

activities: although all of the vital activities are found in 

ue, the only ones of which we are conscious in introspection are 

the activities of locomotion, appetitlon, and knowledge. Of 

the activities on the vegetative level we are largely unaware— 

indeed ordinarily the only time we become aware of them is when 

they break down. For these reasons St. Thomas Aquinas begins 

his analysis of life from the study of things which are "obvious­

ly alive," i.e. animals, in which these more definitive activities 

are present in at least rudimentary form. 

5. St. Thomas Aquinas, In De Anima. II, lect. 7. 311. 
"In secunda ostendit, quod opera potentiae vegetativae slnt ab 
anima: quod Ideo necessarium fuit, quia cum his operibus deser­
vient qualitates activae vel passivre, posset alicui videri quod 
essent a natura, et non ab anima: et praecipue quia in plantis 
est vita occulta et latens." 

6. St. Thomas Aquinas, Summa Th., I, q. 18, art. 1, 



-204-

To take full advantage of both of these superiorities, 

it seems to me preferable to begin an analysis on this basis 

with a discussion of conscious knowledge. It is true that St. -

Thomas seems to begin with locomotion in the passage mentioned, 

for he bases his investigation upon the behavior of animals where­

in the local motion is obvious but the knowledge is not. Moreover 

locomotion is closer is closer by nature to the vegetative ac­

tivities by being obviously a material change, whereas this is 

not so patently the case with knowledge , whereas this is net so 

patently the case with knowledge. However, within our own intro­

spective experience, it seems to me, the clearest sign of our own 

life involves the existence of consciousness, so that while we 

can grasp a simple, mechanical explanation of locomotion, nothing 

seems less likely than such an explanation of conscious percep­

tion. Uesides we shall discover some common, although analogous, 

elements in knowledge that can easily be applied, even if not in 

the same way, to the changes that are properly speaking niotions. 

Advantageous as this approach may be, it suffers from the 

defect of being incomplete—it applies directly only to certain 

living things and not at'all. There is no assurance that any 

characteristic found in a given cross-section of vital activities 

is proper to all such activities unless it is also found in the 

one operation or group of oerat ions universally found in the 

universe of living things. Prow this point of view, the usual 

approach to the study of life t.irouyh the analysis of metabolism, 

morphogenesis, and reproduction as opposed to the powers of the 

inanimate is perhaps preferable. However there seems to be no 
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reaeon why the advantages of both methods cannot be combined by 

beginning our study in the cle<-r light of the most obviously vi­

tal activities, and of providing this beginning with the univer-

eality it requires by supplementing this analysis with a later 

inspection of the more basic types of vital operation. Thus 

Thomas Aquinas adds his analysis of the vegetative activities 

long after the nature of life has been established to his 
7 

satisfaction. 

In connection with the application of this method, it 

would be advantageous if we could establish some basic method 

whereby we might discern with absolute certainty wnen two sub­

stances differ from each other specifically and not merely nu­

merically. It is important that this problem be restricted to 

the difference between one substance and another, because.the 

differencee that separate one cate. ory of being from another, e.g. 

substance from quantity, Is another, though somewhat similar, 

problem. One fairly easy mode of proof, however, is available 

in the second case that cannot be used in connection with our 

own problem, the method, that is, of showing the variability in 

one and the same subject of two different characteristics. An 

animal, for instance, may change its size without changing its 
g 

color, ©nd both sise and color may co-exist in one subject. 

7. Thus the analysis of life in I, q. 18, art. 1 and 2 
of St, Thomas' Summa Theologiao is supplemented by the analysis 
of all the vital activities including those of the vegetative 
order in I, qq. 77-d2. 

8. St, Thomas uses this method, for instance, in estab­
lishing the difference between the irascible and concu^iscible 
appetites, cf. Summa Th.. I, q. 81, art. 3. 
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However, no two subs tan t ia l forms can co-exist in ,he same sub­

j e c t , no matter whether tnese forms differ in kind or merely in 

number.' 

Vhe problem with which we are l e f t , tnen, i s one to which 

the re seems to be no completely sa t i s fac tory answer. The chief 

obstacle to a sa t i s f ac to ry solut ion lied; in the fact that the 

pr inc ip le means of coming to know about specif ic differences 

i s found in the observation of p roper t i es . And unless the connec­

t ion between a cha rac t e r i s t i c and i t s cause in the essence can 

be demonstrated, i t i s impossible to t e s t whether or not t ae 

determination i s or i s not a property in the s t r i c t sense, or 

simply a widely d i s t r ibu ted feature common to a considerable 

portion of a given species . We might, for example, ask of sebras 

whether they are to be considered a t r ue species having a t y p i ­

cal ly s t r iped appearance as a property, or whether they are spe­

c i f i c a l l y the same as horses and asses , differ ing from the r e s t 

only as , l e t us say, blue eyed men d i f fe r from brown eyed. 

When, however, i t i s possible to e s tab l i sh an i n t e l l i g i b l e 

connection between a cha rac t e r i s t i c and i t s essence, the problem 

becomes r e l a t i v e l y simple. In t h i s case, to show a specif ic 

difference between one substance and anotaer, i t i s suf i i c ien t 

to demonstrate a difference in the proper a c t i v i t i e s exhibited 

by the two. The differences between proper t ies can then be 

9« cf. the discussion on t h i s point in St . Thomas 
Aquinas, Summa Th.. I , q. 76, a r t . 4. 

10. cf. A r i s t o t l e ' s discussion of the netood of a r r i ­
ving a t a def in i t ion by the analys is of the proper t ies in the 
Posterior Aqalvtira, n , Ch. 8-10, 93 a 27—94 a 19. 
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judged by the two criteria laid down by Thomas Aquinas in the 

11 

Disputed Question De Anima. A proper activity may be distin­

guished from another provided it has a different final cause— 

for instance If the end of one such activity is in the genus of 

substance and another in the accidental sphere—or if two acti­

vities that have the same end differ in the mode of production— 

as if, for example, one agent were to produce a tiven effect 

from a pre-existing subject and another without such a subject. 

Ve must be careful, however, in the last Instance to make sure 

that the difference is really a basic difference in the relation 

between the principal agent and its effect and not, for instance, 

something incidental to that relation such as a difference in 

the instrument used to produce it. Cutting wood is always the 

same activity regardless of whether an ax or a saw is used. 

Now applying these criteria to the animal activities 

which St. Thomas considers as being obvious signs of being alive 

and of which we are aware by introspection, we find that the 

mental fact described collectively as knowledge differ in kind, 

and not merely in mode of production, from anything found in the 
12 

inanimate world. St. Thomas Aquinas' analysis of the fact of 

knowledge is fundamentally an acute commentary on Aristotle's 

statement in the De Anima that, "By a sense is meant what has 

the power of receiving into itself the sensible forms of things 

13 
without matter," By extending th is examination to knowledge 

11. St. Thomas Aquinas, De Anima. art. XIII. 

12. Ibl^d.. Art. XIII. 

13. Aristotle , £e Anima. II , ch. 12, 424 a 17-18. 
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in general, as a matter of fact, Thomas is able to show that "The 

immateriality of a thing is the basis of its having knowledge." * 

Basically this analysis may be reproduced as follows: in 

order that we may assume any sort of validity for knowledge at all, 

there must be some similarity between the knowledge in the knower 

and some particular aspect of the known thing. Thomas and Aris­

totle would express this state of affairs by saying that the form 

of the thing known must be in the knower. 5 It follows, there­

fore, that the knowing subject must possess besides its own form 

the form of other things as well. In this way, the knowing thing 

reaches out beyond itself to become identified with the rest of 

16 

the world, for the form i s that whereby a thing becomes a "what." 

fioneequently, the knower, in possessing h i s own form, i s himself, 

but in acquiring the forms of o thers , he becomes the others as 

well. Consequently, as Ar i s to t l e points out, in knowledge the 
17 

soul i s , in a cer ta in way, a l l th ings . 

I t i s important to notice the qualifying phrase, "in a 

cer ta in way," in t h i s statement. Ar is to t le and, following him, 

St. Thomas cer ta in ly do not mean that an animal, in perceiving 

a t r e e , i s a t me and the same time an animal and a t r e e besides 

in exactly the same sense. I.'e must r e c a l l , then, in what sense 

14. a t . Thomas Aquinas, Sanaa-Th.., I , q. 14, a r t . 1 . 
"Immaterialitas a l i cu ius r e i est r a t i o quod s i t cognoscit iva." 

15. I b i d . . I , q« 14, a r t , 1. "Species cognit i e3t in 
cognoscente," 

16. St , Thomas Aquinas, De Ente et a s sen t l a . ch. 1. 

17. a r l s t o t l e , £e Anima. I l l , ch. h1, 431 b 21. 
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animal is what it is in order to establish in what sense it can 

also be a tree. 

The intrinsic constituents of the essence of the animal 
t 

as an individual material substance are , as we have already seen, 
18 

matter and form. Whenever such a combination a r i s e s , then, we 

shal l have a thing that e x i s t s in thf 6ense in which the animal 

ex i s t s in i t s e l f , then the union between these two pr inc ip les i s 

between prime matter and substant ia l form, the object tha t wi l l 

acquire a na tura l existence i s a substance; when an accidental 

form i s joined to matter , what ex i s t s i s a substance modified in 
19 some way, e .g. an extended animal* In both cases, however, 

the existence or modification i s of the kind we find in the 

animal as i t s own being or quanti ty. 

'.here i s a good reason for t h i s fact , and that i s found 

in the l imi t ing nature of matter . Pa t t e r i s simply passive po­

t e n t i a l i t y , and i t i s a p r inc ip le of homistic metaphysics t h a t 
20 if an act i s l imited, i t can be l imited only by a potency.™ The 

reasoning behind t h i s conclusion can be summarized thus : i t 

i s only in a s t a t e of actual existence that th ings became per fec t . 

An ac tua l i t y , therefore , tends to perfect tha t in which i t i s 
21 

found. Uince t h i s i s t r u e , i t i s impossible t h a t act be also 

the pr inc ip le by which t h i s same perfect ion i s l imi ted , otherwise 

18. cf. supra. Section I I , Chapter 2, pp. 168 ff. 

19. A r i s t o t l e , Physics. I , ch. 7, 190 a 32—190 b 5. 

20. S t . Thomas Aquinas, Summa Th.. I , q. 7, a r t . 1. 

21. I b i d . . I , q. 4, a r t . 1, "Secundum hoc enim d i c i t u r 
a l iquid esse perfectum secundum quod est ac tu ." 
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lt would simultaneously tend to make its subject perfect and 

imperfect in the same respect. Consequently any intrinsic 

limitation must come from the other principle of being, i.e. 

potentiality. That potentiality is fitted for the task may be 

seen from the analysis of its nature, for a thing is said to be 

in potency when it has not yet arrived at the complete existence 

that is identified as act, though there is, of course, an apti­

tude for that complete existence. In potency, therefore, there 

is something lacking, and, since in a perfect thing there is 

22 
nothing lacking, it follows that potency, as such, leapt by 

its very nature to be a limiting factor on perfedtion. The amount 

of knowledge possessed by an individual, for instance, is not 

limited by lack of things to be known but rather by the capaci­

ties, i.e. the intelligence, industry, and opportunities of the 

knower. 

It is because of this limiting function of potentiality 

that St. Thomas Aquinas assigns to the material part of the 

essence the individuality of corporeal b'«. ings. "If it is asked 

why this form is different from that, there is no other reason 

than that it is in different designated matter."2^ The question 

of exactly how this doctrine is to be interpreted is outside our 

present interest, but it is clear that for Thomas Aquinas an 

Individual essence is a contx-action of a from that is cannon to 

22. Ibid.. I, q. 4, art. 1, "Perfectum dicitor cui 
nihil deest secundum modum suae perfectionis. •' 

23« St. Thomas Aquinas, Jn Do. Trinitate. q. IV, art. 4, 
ad 4* '^ed si quaeratur quare haec forr a differt ab ilia, non erit 
alia ratio, nisi quia est in alia materia signata." 



many other individuals, and consequently must be due to the po-
24 

tential, that is, the material principle. 

If a thing is thus limited to being one thing which is 

an individual when its form is received in matter, it follows 

that if, in knowledge, an animal extends outside itself to 

having other forms besides its own, these forms cannot be re­

ceived in the matter of the subject. In knowledge the received 

form does not drive out the already existing natural form of 

the knower, but in the case of a reception of form in natter, 

this destruction of a previous form is precisely what happens. 5 

Moreover it is patent that the form possessed in knowing does 

not acquire the Individuality of the knower, but either retains 

the individuality it had in the known thing, or is stripped of 

individuality altogether. The known form must be received, as 
26 

John of St. Thomas declares, in its "otherness. •» If this 

were not true, the thing known would be the knower itself and the 

subject in knowledge could never even begin to pass outside it­

self. Once again, however, the effect of receiving a form in 

matter is to destroy the "otherness" the form had in the agent 

by assimilating the form to its own Individuality. 

24. St. Thomas Aquinas, Summa Th., I, q. 14, art. 1. 
"Coarotatio autem formae est per materiam." 

25. Aristotle, De Generatione et Corruptione. trans, by 
H. K. Joachim, in Basic Works of Aristotle, I, ch. 4. 319 b 14, 

26. John of St. Thomas, ihilosophiae naturalis. IV P., 
q. iv, art. 1. CurSUB Phllosophiaef III. 104. 'Cognoscentia 
autem in hoe elevantur super non cognoscentia, quia id, auod est 
elterlus ut alterlus, seu prout manet distinctum in altero, pos­
sunt in se recipere, ita quod non solum sunt id, quod in se sunt, 
sed etiam possunt fieri alia a se.r' 
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When Aristotle says, therefore, that in knowledge the form 

of the known is received without matter, Thomas Aquinas under­

stands him to mean not only that the form alone, without the 

matter of the agent, is received in the knower, for in thir know­

ledge would be just like any other reception of form, e.g. in 

natural generation, but also that it is received in the knower 

in something else besides the matter. The subject in which the 

form is received, therefore, must be the form of thr knower. That 

is what accounts for the ability of the knower to be tne known 

and Itself as well; if the kind of material existence the 

knower has as Itself is called Its natural existence, the im­

material kind it has as the known object can be called ita 

27 
intentional existence. 

27. St. Thomas Aquinas, .In De Anima. II, lect. 24, 552r 
553. 'Dicendum igitur, quod licet hoc sit omnl patient!, quod 
reclpiat formam ab agente, differentia tamen est in m>do recipl-
endi. Nam forma, ouae in patiente recipitur ab agente, quandoque 
quidem habet eumdem 00dure essendi in patiente, cuem haoet in agen­
te; et hoc quidem contingit, quando patiens habet eamdem disposi­
tion em ad formam, quam habet agens: quodcumaue enim recipitur 
in eltero secundum modum recipientis recipitur. Unde si eodem 
modo dieponatur patlens sicut agens, eodem raodo recipitur forma 
in patiente sicut erat in agente; et tunc non recipitur forma 
sine materia. Licet enim ilia et eadem materia numero quae est 
agentis non fiat patientis, fit tamen quodammodo eadem, inquantum 
sim11em dispositionem materialem ad formam acquirit ei quae erat 
in agente. >Jt hoc modo aer patitur ab igne, et quicquid patitur 
passione natural!. 

.yuandoque vero forma recipitur in patiente secundum alium 
modum essendi, quam sit in agente: quia dispositio materialis 
patlentis ad recipiendum, non est similis disposition* materi­
al!, quae est in agente. Et ideo forma recipitur in patiente sine 
materia, inquantum pat leas asdmilatur 0, enti secundum formam, 
et non secundum materiam. \t per hunc modum, so. sus recipit for­
mam sine materia, ouia alterius modi esse habet forma in sensu, 
et in re sensibile. tfam in re sensib ill habet esse naturale, 
in sensu autem habet esse intentlonale et syirituale." 
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Our reasoning thus leads us to the r e a l i . a t i o a that the 

kind of a c t i v i t y involved in knowing i s d i f ferent in kind from 

anything found in non-cognitive t h ings , since in cognition there 

i s produced a d i f ferent sort of existence a r i s ing from a d i , -

ferent r e l a t i o n of form to the subject, ind t h i s difference in 

a c t i v i t i e s , in tu rn , j u s t i f i e s us in concluding that a subject 

exhibit ing the property of cognition d i f fers in i t s very nature 

from one which shows ro such a c t i v i t y . 

But Thomas Aquinas contends that knowledge d i f fe r s from 

th* a c t i v i t i e s of non-living things not only in regard to what 

i s produced but also in the way in which the effect i s brought 

about, 

In order to understand wherein t h i s difference l i e s , we 

must r e c a l l our treatment of motion in an ea r l i e r chapter of 
28 t h i s work. There i t was shown t h a t , inasmuch as a perfection 

must, already exis t in the agent that produces i t , and must simi­

l a r l y be lacking in the subject in which i t i s produced, these 

two roust be d i f fe ren t . This t ru th i s expressed in the t r a d i -
29 t ional formula that whatever I s moved i s moved by another. 

Now t h i s t r u t h i s , at l e a s t to casual observation, qui te 

l i t e r a l l y exemplified in the inanimate world. I t i s generally 

agreed that the pr inc ipa l source of any change in a non-l iving 

thing i s ex t r ins i c to the thiny I t s e l f . I t i s not merely the 

28. cf. supra. Section I I , Chapter 2, pp. 143 ff. 

29- St , Tholes Aquinas, Summa Contra Gent i les . I , ch. 13. 

30* There are ce r t a in apparent exceptions to t h i s general 
statement. These wil l be considered l a t e r in t I s work. 
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motlve power that 1B furnished by the outs ide force, but a major 

part of the determination of what kind of a change also belonps 

to t h i s external cause, ihe reaction of a baseball in v io lent 

contact with a bat d i f f e r s e n t i r e l y from the react ion of the 

same baseball in a f i r e . 

Now in a certain way, as a l l r e a l i s t s agree, t h i s same 

s i t u a t i o n e x i s t s in human and animal knowledge. For to the 

r e a l i s t , natural things have an existence independent of and 

prior to any animal's knowledge of them, whereas the animal does 

not have any knowledge of natural things without at l e a s t an 

indirect experience of t h e i r ex i s tence . 

S t . Thomas, therefore , and A r i s t o t l e , being r e a l i s t s , 

agree that natural things act upon a o o t e n t i a l l y cogn i t ive sub­

j e c t , and impress upon that subject the form under which the 
31 object becomes known. In t h i s respect , then, knowing i s l i k e 

any inanimate a c t i v i t y , for the fact that i t i s knowledge of a 

certain thing depends upon an extr ins ic cause, in r e l a t i o n to 

which the knowing subject i s pass ive . 

However there i s another aspect of t h i s re la t ion of sub­

ject to object in knowledge that must not be overlooked, and 

that i s tae fact that the s p e c i f i c reaction of tae subject on the 

receipt of the causal act ion i s to know the agent, flow while i t 

i s obviously poss ib le for a natural agent to impress i t s form 

on something e l s e—as a hot thing heats oth.er surrounding o b j e c t s -

i t i s jus t as c l ear ly iuposs ib le for i t t o be responsible for the 

31. A r i s t o t l e , Djg Anima. I I , ch. 5, 417 b 17—418 a 4. 
St. Thomas Aquinas, In D£ Anima. I I , l e c t . 12, 373-382, 
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fact that it is known. In the first place an agent, when it 

acts, always produces its proper effect, (i.e. the effect it 

oauses primarily and simply in virtue of being this kind of 

agent), as is evident from the very idea of prober cause. Since 

the action of material agents, however, does n:>t always produce 

knowledge, it is obvious that knowledge is not an effect that 

a natural agent can produce by Its own power.^ This conclusion 

is confirmed by considering that every different cause properly 

produces a different effect. How while the effect of the causa­

lity of a natural thing upon a cognitive subject does produce 

a difference in regard to what is known, all of the effects are 

alike in thiC, that they are knowledge. Consequently such an 

effect cannot be produced by the natural thing, but must be 
32 

something for which the knowing subject itself is responsible. 

In a way, this is a perfectly nonual reaction of a being 

actuated by some outside agent. As soon as a passive subject is 

reduced to act, it is natural for it to act itself, since every­

thing acts insofar as it is in act. Thus a material thing that 

has been heated in turn acts upon other surrounding objects. 

The peculiarity of the act of knowing is that it is an act that 

does not act on anything else: there is no effect of the ope­

ration of the cognitive being other than the operation itself. 

Consequently the perfection produced by the agent is a perfection 

of the agent itself. 

32. Aristotle, ̂ c. Anima. II, ch. 12. 424 b 7-9. >̂t. 
Thomas Aquinas, La ])e Anima. II. lect. 2t, 563. 
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The end of the act of knowing, therefore, can be said to 

be intrinsic to the knower. Nor is this merely true in the sense 

that the finis operantis is intrinsic to the operating subject 

in the case of knowledge—insofar as this is true, the act of 

knowing is like the act of any other substance. Eut what is 

distinctive in this case is that not only the end of the agent 

is intrinsic to the arent, but the end of the act as well, since 

there is no otaer end for this act but itself. *•* It is in this 

way that the act of knowing difff-rs from the acts of Inanimate 

beings not only in the kind of thing which is produced, but in 

the way in which the agent produces it. *or in inanimate tnings, 

the finis oporis is always in another being, although of course 

ttle ^JBls operant is is intrinsic to the agent; in tae knower, 

34 
both kinds of end are intrinsic to the knowing subject. There 

is, therefore, in the latter case an entirely different relation 

between the proper causes of the action than there is in the 

former, and such a difference is enough, as we have seen earlier, 

to establish a fundamental difference between one kind of a<rent 

and another. The cognitive subject, therefore, mist differ in 

kind from the non-cognitive. 

33. Thus St. Thomas specifically gives the act of know­
ing as one that has no other end but itself, cf. pumna Contra 
Gentiles. II. , 1, "Actio vero quandoque quidem terminatur ad 
aliquod factum, sicut aedificatio ad domum, sanatio ad sanitatem; 
quandoque autem non, rlcut intellieero et sentire. 

34. St. Thomas Aquinas, Pumma Th., I, o. 18, art. 3, ad 1. 
"Duplex est actio: una quae transit in exteriorem miteriara ut 
ealefacere et secare; alia, quae manet in ayente, ut intelligerc, 
sentire, et velle. uarua haec est differentia: quia primus 
actus non est perfectio agentle quod movet, sed ipsius ^oti; 
cecunda autem actio est perfectio agentis." 
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However decisively a knowing beinr differs from the 

world of the inanimate, this argument suffers from the disadvan­

tage that cognition is an effect of living .hat we are directly 

award of in only one case, it is true that we can be sure that 

knowledge exists in other human beings besides ourselves, and 

in other animals as well, by reasoning from the kind of behavior 

they exhibit. Nevertheless, it remains a fact that the other 

actions from which we start reasoning about the existence of 

knowledge in a given animal are more obvious to us than is the 

existence of the knowledge itself. 

The most obvious sign of life in things external to our­

selves is found in locomotion. This particular action has the 

advantage of being directly observable in outside things and of 

being immediately perceptible to our own internal consciousness 

in ourselves, oince the latter sort of experience tells me de­

finitely that I am the mover in this case, it is quite obvious 

to Aristotle and St. Thomas that the living subject ie the effi­

cient cause of locomotion. Furthermore it is equally clear 

that the effect of locomotion is intrinsic to the animal, in so-

far as the result of locomotion is a nev. place for tne thing under­

going the motion, i.e. the animal. Although the kind of effect 

in this case is a kind that is found throughout the material realm, 

therefore, the way in which the effect is roduced is unique in 
- — ^ - ^ 

35. The modern mechanist, of course, must deny that 
this is the case. The specific opinions on this point will be 
considered at some length in th: third section of this work. 
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36 animals. 

The way in which locomotion i s produced in animals i s 

not absolutely ident ical v.ith the way in which knowledge I s pro­

duced, but there i s a yreot s imi la r i ty . The difference l i e s in 

the fact tha t in knowledge the action produced by t--.t knower i s 

i t s own end—there i s no product involved in knowin, besides the 

knowing i tself—whereas, in locomotion, the place at wnich the 

animal a r r ives and which cons t i tu tes the end of the action i s 

d i s t inc t from the act ion by whieh i t I s at tained, nevertheless 

the two operat ions have t h i s in common, t a a t in both cases what 
' 37 

i s produced i s a perfect ion of the agent. This c h a r a c t e r i s t i c , 

therefore, i s the one tha t must be common to a l l l i v i n g things, 

that they produce perfect ions in themselves. Furthermore t h i s 

eharac te r i s t i c i s pecul ia r to l iv ing organisms, inasmuch as i nan i ­

mate things produce perfect ions only in sometaing other than them­

selves, though they do so for t h e i r own benef i t . St . Thomas ex­

presses t h i s difference by saying tha t a l iv ing thing "moves i t -

Self according to some kind of self-motion. "-** 

Although i t i s not equally c lear tha t t h i s se l f -perfect ing 

goes on in the process of nu t r i t i on and the o ther , nore universal 

36. That locomotion not only i s cut must be universal 
to a l l material being i s shown by . r i s t o t l e in Physics. VIII, ch. 
7, 260 a 27—261 a 27. There he shows that no otaer sort oi 
motion i s possible in the absence of locomotion, ror A r i s t o t l e ' s 
discussion of the difference between locomotion in l i v ing and 
non-living th ings , cf. i h y s i c s . T i l l , ch. 4, 254 b 8—255 a 20. 

37- St . Thomas Aquinas, summa Th.. I , q. 18, a r t . 3 , aa 1. 

38. Ib id . f I , q. 18, a r t . 1: "Ex quo patet ruod i l i a 
propria sunt viventia quae seipsa secundum aliquara speciem „otus 
movet." 
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operations characteristic of all life, vegetative and animal, 

analysis shows conclusively that such is the case. The difficulty 

in seeing that nutrition falls under the classification of self-

motions arises from the lact tnat in nutrition there ic not merely 

one substaace involved, as is the case in locomotion, tut two— 

or at least two classes of substance: the organism and tne food. 

It is necessary to see wiat oart both classes of substance play 

in the process in order to find the community between this oro-

cess and the vital activities we have already discussed. 

The process by thlch tae organism is nourished need 

scarcely be described. The food is taken into the organism, 

wherein it first of all undergoes a process of digestion, a 

breaking down of the molecules of the food into a simpler form. 

ThiB operation is useful in two ways: it breaks the iood down 

into a size s .all enough that it can pass easily throve h the 

body's membranes, and it also destroys the specific nature the 

food had before, a form dissimilar from that of the consuming 

organism, and reduces it to a form that serves as a common 

"building-block" to both the food and the consumer. Por instance, 

the protein structure of a frog and a fly are ouite different; 

however, they are both lade up of certain, amino acids, and when 

the frog eats a fly, the process oi direction in the frog breaks 

down the protein structure in the fly to the basic cids from 

which, in turn, a protein structure typical if the frog may be 

built up.-39 

39. Kichael Guyer, op. cit., pp. 209-210. 
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The simplified form of the food is then used in one of 

two ways: either to prodace something helonginf to the organism 

itself—sometimes to replace living parts of tut organism that 

have been worn out by the organism's activities, sometimes to 

produce parts that are generally regarded as non-living, but 
if} 

structurally or functionally necessary to the organism —or in' 

order to produce the energy necessary for the continued activity 

Of the organism. The latter use is Eiade of the food by a pro­

cess of oxidation of b^e digested foodstuffs; the fomer takes 

place by a synthesis of t e simplified organic substances into 

which the food has been nalyzed, a; synthesis that generally 

takes place on the cellular level. 

In the process thus described, a characteristic ,eculiar 

to nutrition is found: that the subject in which the effect is 

produced is substantially difJerent from the agent, but the 

effect is not. That is, at least with regard to the food assimi­

lated into the organism, tae substance acted upon ir the food, 

and it is tbe food that undergoes a substantial change, but that 

which is produced is the substance of the plant or animal itself. 

At any rate, tne goal, in the sense of the finis operia of the 

42 
change that takes ^ lace , i s tne f^rm of the l i v ing substance. 

40. For non-living nature of enzymes e t c , , cf. J .B.S. 
Haldane, Protoplasm," in Adventures of a b io log i s t , p. 117-
cf. also J . " a r i t a i n , "Phlloaophie deT'organisme, i.'otec sur 
V ft-hitUnJAr J*'itrt*ifiii%/r Y?* evue Tho^iste . XLIII, no. 2 
((hiUtUSt'tyIfltj) P'lti. 

41. Guyer, op. c i t . , pp. 17-18, 

42. r a r i t a l n , 0£. c i t . . in Revue Thomiste. p . 267. 
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The problem of discovering whether or not the operation 

of nu t r i t i on i s a se l f -perfec t ing >t the organist as were t r e 

operat ions discussed previously depends upon our a b i l i t y to d i e -

cover the agent responsible for nu t r i t i on . This agent, a t f i r s t 

s igh t , seems to be the organism i t s e l f , but we must consider the 

p o s s i b i l i t y that t h i s i s not the case. And if the agent la not 

the organism i t s e l f , i t may be so1 ethlng en t i r e ly external to the 

l iv ing th ing , such as for instance the sun or even the food i t ­

self, and i t may be something ex t r ins ic to the organism in the 

sense tha t the p a r t s of a machine are outside the machine. Let 

us examine both of these a l t e rna t i ve s . 

We must agree, in considering the f i r s t of these possible 

a l t e rna t ives , tha t food i s necessary to nu t r i t i on , and so i s 

the presence of cer ta in other natural forces , e.g. the l i g h t and 

heat of the sun. Sometimes the presence of the na tura l force I s 

necessary only as a condition; a cer ta in amount of heat i s ne ­

cessary for the process of digest ion, for instance, because no 

digestion would take place with the digestive ju ices frozen 

sol id . In other cases the natura l force plays a more Important 

role because by means of i t s own proper ac t iv i ty i t produces some 

part of the se r ies of procrsses that we c a l l n u t r i t i o n : t h i s 

s ta te of a f fa i r s i s t r u e , a s an example, in the case of t . e r o l e 
43 

played by sunlight in the photo-synthesis of a p l a n t ' s food. 

In any case, i t i s necessary for us to remember here 

that the pr incipal agent i s the one tha t i s responsible for the 

43. J . B . ? . Haldane, "Protoplasm,'' in Adventures of a 
Biologist , p . 116, 
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klnd of effect produced. The principal cause of a building is a 

builder and not a hammer, for whereas a hammer, by its natural 

hardness, produces a natural effect of repulsion on any object 

with which it may come into violent contact, e.g. a nail, it 

cannot be reeponsible for the part this natural repulsion plays 

in building a house. Understanding ' cause' in this sense of a 

principal agent, we become immediately aware that neither the 

food nor the sun nor any other natural force completely outside 

the organism can be the cause of tae effect produced, inasmuch 

as no one of these or even tne mixture of all of tae. i is suffi­

cient to explain what is produced. The sa-r>e general kind of 

food is used by many different kinds of living t ling, and no re-

over this food is frequently digested to a more or less indeter­

minate state—a sort of a com on denominator of many living 

things—before it is synthesized into the substance of the in­

dividual organism. The determinate nature of tne organic sub­

stance, which is different in each case, cannot be accounted for 

through the causality of food, which is the same, una the same 

44 
argument applies to the other forces external to the organism. 

It remains then that the agent responsible for tuis 

effect should be in some sense internal to the living being it­

self. Whether this agent is entirely internal in the sense of 

being the very substance of the organism or whether it is a part 

of the whole .distinct in substance and only mechanically united 

to the organic substance re-rains to be seer, 

44.Maritain, oj?. cit,. in Revue Thomistc. pr,. 265-266. 



-223-

The fact that makes a consideration of t h i s l a s t poss ib i ­

l i t y necessary i s the presence within trie oryanism of cer ta in 

par t s that are generally agreed to be ine r t and therefore out ­

side of the subs tan t i a l nature of the l iv ing being. Spec i f ica l ly , 

we are here concerned with the enzymes that t l ay such an impor­

tan t part in the digestion and subsequent synthesis of the or ­

ganism' s foodstuf is . I t i s argued that these substances when i s o ­

la ted from the plant or animal in which they are fov.nd, are s t i l l 

capable of performing t :e a c t i v i t i e s they carry out within the 

organism, and t h a t , furthermore, there i s no s ingle stage of the 

process of digestion and assimilat ion t at cannot be understood 
45 in te rns of the act ion of some of these enzymes. 

Now t h i s claim may or may not be j u s t i f i e d , but even if 

i t i s , the argument en t i r e ly nisscs the point. I t might s imi lar ­

ly be claimed th t there i s nothing in a house that could not be 

explained in t e rns of hardness in a hamrer or crowbar, of sharp­

ness in a saw or plane—nothing, that i s , beyond the fact that, 

the effect i s a house. Similar ly i t i s impossible to account for 

the fact tha t the ove r -a l l f i n a l i t y of the operation of the nu­

t r i t i v e process i s the production of a part of the organized 

substance of the plant or animal, on the basis of t<e f i n a l i t y 

of the enzymes themselves. The chemical act ion of the enzymes 

may account for the hydrolysis of the starches taken in as food, 

or for the synthesis of a su^ar typical of a y îven species of 
— . . - - . . - . . — . . . • . . . 

45. J .B.S. Haldane,"Protoplasm," in Adventures of a 
BlfilaglSt, pp. 117-120. 
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l i f e , but they do not account for the fact tha t the sugar becomes 

part of the very substance of the p l a n t . ^ 

I t I s important to remember, in connection with t h i s a r ­

gument, t ha t the organism i s a unif ied substance, that i s being 

produced by the process of n u t r i t i o n , the re fore , i s the organic 

substance i t s e l f . Moreover i t i s important to remei.ber tha t the 

principal agent, as opposed to subordinate agents or instruments, 

•ay be known by two signs: t h a t , because the perfection of the 

effect cannot come from nothing, tae pr incipal cause must p re -

eontain that perfect ion e i t h e r univocally or analogously, tnd, 

secondly, i t must be the substance which i s the p r inc ipa l agent 

that benefits from tae production of the e f fec t , inasmuch as 

every ap-ent ac ts for i t s own sake. I t was precise ly in viev/ of 

this second t e s t , and because the only thing tha t could be under­

stood as benefit ing d i r e c t l y from the over-a l l a c t i v i t y carr ied 

OB by the par t s of the organism i s the plant or animal as a 

whole, ' t ha t we came to the conclusion of the subs tan t i a l 

unity of the organism in the l a s t chapter . '?n t h i s b s i s , then, 

46. This i s e s s en t i a l l y the argument of Ar i s to t l e against 
Enpedocles. The l a t t e r claimed tha t the upward growth of the top 
of a plant could be explained by the presence within i t of the 
element of f i r e , and thea,downv/ard growth of the roots by ea r th . 
Arietotle answers tha t up and down have a functional s ignif icance 
for the p lant , insofar as the leaveB, f r u i t , and so fo r th , have 
parts to play in the t o t a l economy of the organism different from 
that played by the roo t s , so t h a t , although i-t may be possible to 
explain the upward and downward tendency of the various a r t s of 
the organism in reference to the universe b;> f i r e and ear th , the 
fractional d ivers i f i ca t ion of what i s up and what i s down can have 
nothing to do with the nature of f i r e or any other element, cf. 
Df Anima. I I , ch. L, 415 b 28—416 a 5. 

47. cf. J . Arthur Thomson, The System of Animate Nature, 
(K.T.: Holt, 1924) pp. 631-633. * 
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;he principal agent of the organic act iv i ty of nutrition must be 

ihs organism. A similar conclusion i s reached by a search for a 

gause that precontains the form of the effect and i s therefore 

sapable of specifying that ef fect . For the only agent involved 

In the nutrit ive process that f u l f i l l s th i s requirement i s plainly 

the l iving substance of the organism. On both counts, therefore, 

the principal agent of nutrition i s the plant or animal i t s e l f . 

Ibatever independent, non-vital agents are involved in the a c t i ­

vity can at most be responsible for partial aspects of the effect 

and not for i t s t o ta l i t y ; hence they seem to be no more than 

Subordinate causes of nutrit ion. Ac Maritain points out, i t Is 

only a knowledge of the substantial unity of the organism that 

cakes Inevitable the conclusion that nutrition i s a truly v i ta l 

activity. *** 

If, then, the organism as a whole be granted to e the 

efficient cause of the act of nutrition, i t follows that once 

again in thia operation we have a case of the self-perfection or 

self-motion that we have found to be characteristic of l i f e in 

our analyses of knowledge and locomotion. It i s true that in 

this case, there i s a much closer approach made to the mode of 

operation charaeteristic of non-living substances, since the 

organism acts transi t ive ly on the food. However, in view of the 

fact that the agent and the form produced are not only spec i f ica l ly 

Itat numerically the same, i t i s clear that the over-all picture 

ef th i s process i s one wnieh shows the same essential re lat ion-

48. Maritain, 0£. c i t . . in Revue Thoniste, p. 268. 
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ship between efficient and final causes—though not the same re­

lation between these two and the material cause—that is dis­

played in the more obviously vital processes. 

Since the analytical approach to the vital processes we 

have not considered would be similar to that we have already used, 

and since we are not primarily concerned with the peculiarities 

of each of these living operations, but merely what they have in 

common as signs of life, nothing is to be gained by an extended 

treatment of these other activities. It will be enou-h to point 

out briefly how the characteristically vegetative activities bear 

this same distinguishing note of being self-oerfections that we 

have already discussed. 

The process of growth or morphogenesis is without any 

doubt an operation of the sane sort as nutrition. The agent is 

once again the organism, since it is by nourishing itself that 

49 
the living being grows and attains its qualitative organization. 

Moreover the specific size and organization attained are per­

fections of the plant or animal. Consequently here too we find 

a self-perfecting characteristic of a living organism. 

The case of the process of reproduction is a little more 

difficult. For although the action o* reoraducinp is performed 

for the benefit of the parent organism, inasmuch as it is only 

by this means that the plant or animal can participate in ira-
50 

•ortality, nevertheless the tning produced ie numerically 

49. Aristotle, Jge Anima. II, ch. 2, 413 a 25-30 

50. ibid., II, ch. 4, 415 a 2 6 — U 5 b 8. 
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dlffcrent from the generator, even though both b long1 to the 

came epecies. In other words i t see its t-.at ..ere we ha^e an 

operation of the or-anism that i s l ike t e actions of non-living 

substances J having a f inal i ty titat i s intrinsic in f e sense of 

the end of the a&ent but extrlneie in the sen e of :he end of 

the deed. 

Even in th i s case, however, i t i s possible to understand 
t h e f ihie OPerls as being intrinsic in one way, though not in 

another:5 

"Generation in inanimate things i s entirely extr ins ic . 
But the generation of l iv ing thinpc takes plac* in a higher 
way through something intr ins ic to the l iv ing thing I t s e l f , 
that i s the seed, in v.hich there i s a principle capable of 
forming the body. And therefore there must be some power of 
the l iving thing tnroujri* which th i s oea' i s prepared, nnr* 
th is power i s the generative power." 

Vhat St. Thomas apparently means here i s that the seed i s f i r s t 

of a l l produced as something not only united to but substantially 

identical with the generator. Thus John of St. Thomas comments 

upon the foregoing passage:7 

"lion-living beings generate by a reiteration in the com­
mon sense, a generation out of wholly extrinsic matter. 
Living things, however, do s.̂  by A generation in a special 
cense, one that takes place out of the very substance of 
the l iv ing thing, wherefore i t iy a generation in which the 
propagation takes place out of a principle joined to the 
living thing and communicated to t.;e generated." 

51. St. Thomas Aquinas, Sunma Th., I , Q. 78, art. 2, ad 2. 
"Oeneratio. in rebus inanlmatls est tot Titer ab e^trimseco. êd 
generatio vi vent ium est quodam a l t inr i nodo, oer aliquid it-sius 
viventie, 'uod eBt semen, in ouo ert aliouod pr incipitur* corporis! 
formatlvum. Et ideo opportet esse allquar ^otentiam rei v ivent ie , 
pit qua*i seven huluemodl praeparetur; et haec est v i s fonerativa." 

52. Jonn of St. Tho&ae,/?Philosoohiae Natural ist p. IV,,q. 
•» « * • 1» Q22£E& Phi3,»cophlaef H I , 84. "Non viventla generant 
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St . Thomas, however, also seeus to understand t h i s generation 

through an i n t r i n s i c p r inc ip le in the sense tha t there ex i s t s 

as something i n t r i n s i c in the generated an ac t ive pr inc ip le 
53 which i s r e a l l y the power of the generator, a power d i f fe ren t 

from the soul of the generated th ing but through which that soul 

1B caused to coiae into being through the proper d ispos i t ion of 
54 oat ter . In t h i s way too would the generation of an organism 

differ from tha t of the inanimate because of the presence of an 

in t r ins ic p r inc ip le . 

Enough now h i s been said to es tabl i sh de f in i t e ly tha t 

al l l iv ing operat ions d i f fe r spec i f ica l ly from those of non-l iving 

things in the manner in which they are produced, that i s in the 

relat ion exist ing between the e f f ic ien t and f i na l cause, and 

that some of them differ in the very kind of effect produced. 

Since both such differences require substant ia l differences In 

the being displaying such operat ions from those which do not , i t 

follows tha t l iv ing beings must be di f ferent in kind from 

non-living. 

generatione cominuniter d ic t a , quae est t o t a l i t e r ex materia ex-
trlnseca, viventla autem spec i a l ! generatione, quae es t ex pro­
pria substantia v iven t i s , ration® cuius est generatio piopapativa 
ex principio coniuncto ip s ius v iven t i s et communicato i p s i gfenito." 

53. S t . Thomas Aquinas, Summa Th. . I , q. 118, a r t . 1 , 
ad 3. " I l i a v is in ac t iva quae est in seraine, ex an t ta generant is 
derivata, est quasi quaedam motio i p s ip s aniraae generan t i s . " 

54. I b i d . . I , q. 118, a r t . 1, ad 4. "Huiusmodi i g i t u r 
materia transmutatur a v l r t u t e quae est in seinine maris , quosque 
perducatur in actum animae sens i t ivae ; non i t a ouod ipsa;iet 
• i s ouae erat in serine f l a t anima sens i t i va ; cuia s ic idem 
esset generans et generatum." Clear ly a great deal of bad 
science i s nixed with these remarks. liowever the pascage from 
John of S t . Thomas and the point made in tha t passage are suf­
f i c ien t ly c lear to es tabl ish the v i t a l nature of the act of 
generation. 
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I t would be well to pause here for a moment to consider 

a d i f f i cu l ty . I t i s a deiaonstrable t r u t h , according to Thomistic 

and Aric tote l ian philosophy, tha t nothing moves i t s e l f , aow 

then can we claim self-motion as being a cha rac t e r i s t i c of v i t a l 

operations? A l i t t l e re f lec t ion shows immediately the t r u t h of 

Ar i s to t le ' s pronouncements tha t "when a thing moves i t s e l f , i t 
55 

Is one part tha t i s the movent and another pa r t that i s moved." 

If the whole moves i t s e l f , t h i s can be t rue only in an ind i rec t 

sense and accidenta l ly , e .g. the animal moves i t s e l f as a whole 

in locomotion only in v i r tue of the fact t h a t a set Of lauscles 

moves a l eg . 

The necess i ty of one p a r t ' s being moved by another, i n -

cidentally, throws considerable l i g h t on why only a thing capable 

of being cal led an organism can exhibit v i t a l a c t i v i t i e s . Like 

a machine, the animal or the plant must have p a r t s so arranged 
56 

that one can act on the other to a t t a i n a given end. 

From the fac t s tha t the difference between v i t a l and non-

vital operation i s suf f ic ien t to require a specific difference 

ia the i r causes, and tha t the organism i s subs tan t i a l ly a un i ty 

rather than a mu l t ip l i c i t y , i t becomes qui te clear how the reason 

for th i s difference i s r e la ted to the v.hole. I t cannot bt* r e ­

lated to the physical body of the organism merely e x t r i n s i c a l l y 

as the eff icient cause of the l i f e processes, otherwise some 

conclusions can be arr ived at tha t cont radic t fac ts already well 
» # • • — 

55. Aristotle, Phyqjcs. VIII, ch. 5, 257 b 12-13. 

56. Ibid.. VIII, ch. 4, 25k b 30-33. 
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eetabllehed. If the cause of life ie credited with being the 

agent alone, it followe that the body is reduced to the status 

ef a mere machine, since a nature must have an intrinsic prin­

ciple of motion and rest, ^nd we are here making the principle 

of activity extrinsic. But in that case the whole vital activity 

ef everything below man ceases to make sense, for it is only on 

the supposition that the material part of the organism really 

belongs to the substance that anything at all can b: said to 

benefit from tie living operations. It is the material part that 

acquires new matter in nutrition, the material oart that Increases 

in else and complexity in morphogenesis, and that is itultiplied 

in reproduction. These acts are of no conceivable benefit o a 

life principle unless they are of benefit to a substantial whole 

•f which the life principle is only a part, ' 

Putting the argument in another way, we can apply here 

once again the principle of the correspondence between the way a 
r 

thing exists and the way it acts. Since all vital activities, 

at least up to the level of intellection, imply a material action, 

(for in what sense could an Immaterial thing be said to grow?), 
58 

the agent that acts must be a material substance. 

Of course, it might be claimed that the life orinciple 

is Itself a material substance that Is distinct from the cor­

poreal thing that we call the organism, but such an assertion 

•ekes very little sense indeed. There are two distinct objections 

57. cf. supra. Section II, Chapter 3, pp. 192-197. 

58. St. Thomas Aquinas, Summa Th., I, q. 75, art. 3. 
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to ouch an interpretation. The f i r s t of these i s the same dif­

ficulty we encountered above and may be put in the following 

fashion: That for the sake of which the agent acts i s the agent 

i t se l f . Now the organism i s t- at which i s benefited by the v i ta l 

act ivi t ies of the organism. The organism, therefore, i s the prin­

cipal agent in these a c t i v i t i e s , aence the principle by which 

it becomes the agent must be intr insic to the organism, not ex­

trinsic to i t . 

Or we might put our objection in th i s way: th i s extrinsic 

body that i s the source of l i f e must i t s e l f e i t . e r display these 

types of self-motion of which we have been talking or e lse i t 

does not—that i s either i t i s a l ive or i t ie not. If i t i s not 

•live and does not display these a c t i v i t i e s , then the "living" 

i s merely a union of non-living substances w l c h achieve 

vital effects by their organization, i e . the l iv ing being i s 

Simply a machine. This alternative we dismissed in the la s t 

chapter as uninte l l ig ib le , and i t has grown no more i n t e l l i g i b l e 

Since. If, on the other hand, t h i s vit. i l principle i s i t s e l f 

alive and a material substance, then we must ask what makes th i s 

aster la 1 substance a l ive Just as we did of tne organism. For i t 

is cot because i t i e a material substance that t h i s v i ta l prin­

ciple ie al ive, otherwise a l l such substances would be al ive and 

isould nourish themselves and grow and reproduce, a s tate of af fa irs 

that i s plainly not the case. There must then be sor̂ e determining 

element which makes th i s material substance of a v i ta l principle 

to be a l ive . This determining element i t s e l f then must be a body 

or not. If i t too i s a material substance, we have patently 

jhlng 

http://vit.il
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larooned ourselves on the endless t readmi l l of an i n f i n i t e r e ­

cess ion . Sooner or l a t e r we sha l l have to a r r i ve at a mater ia l 

mbstance tha t i s r e a l l y al ive—as a l l these intermediate bodies 

ire not since they are moved only by another, external body— 

ind t h i s l i v ing substance must be determined to l i v e by a p r in ­

ciple w-iich does not i t s e l f contain matter, although i t nay be 
59 

eater ia l in the sense t ha t i t depends upon matter. 

Whatever i t 13,, then, t ha t d i f f e r en t i a t e s J ie l i v ing from 

the non-living cannot be separate from the organism i t s e l f , but 

•ust rather b< part of that organism—a subs tan t ia l part as op­

posed to a quant i ta t ive or mechanical pe r t . ? ow because of the 

inte l lectual ana lys is of chrnge undertaken by Ar is to t le and 

fcemae Aquinas, the par t s of the substance ar< designated as t t -

tsr and form; of these the matter i s the p r inc ip le of community 

between substances inasmuch as in i t the change tahes place as 

in i t s subject, and the form i s the pr inc ip le of d i f f e ren t i a t ion 

since i t i s ident i f ied as the novelty produced by change. The 

natter of the l iv ing thing, then, forms i t s point of resemblance 

with the universe of the inanimate; what must have changed i s 

tho form. That i s to say, the organism d i f f e r s from l i f e l e s s 

being, not in the possible ranpe of what i t nay eventually beco; e, 

»ut in what i t i s now. The l i f e p r inc ip le i s the subs tan t ia l 
. 60 
form of the organism, 

59. This argument i s a somewhat blown up version of J t . 
Thomas' reasoning in the Summa Th., I , q. 75, t i t . 1. 

60. Ar i s to t l e , De Anima. I I , ch. 1, 412 a 20. 
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I t does not r e a l l y m a t t e r , of c o u r s e , wh-t t h i s p r i n c i p l e 

of l i f e i s c a l l e d , a l though so,--- exprees ione are perhaps l e s s 

fo r tuna te t h t n o t h e r s ac symbols of t . j l s p r i n c i p l e . The term 

"soul" used a s a t r a n s l a t i o n of . ; t . Thomas' "anima" and A r i s ­

t o t l e ' s n')/fVX'^" a s a t i t l e f o r L i l i s s u b s t a n t i a l form, i s ey 

no means beyono. excep t ion , f o r i t has been used so e x t e n s i v e l y 

to des igna te the hu .n l i f e p r i n c i p l e t h a t i t has co..3 t o be a l ­

most inseparab ly a s s o c i a t e d w : t h the- p e c u l i a r l y human psychic 

c h a r a c t e r i s t i c s t h a t n a n l f e s t l i f e w i tMn our i n t e r n ; ! e x ^ r i e n c e . 

For t h i s reason i t see "is r a t h e r incongruous t o s.-y t h s t t h e c a r r o t 

has a s o u l — i t sounds as though the c a r r o t were being a t t ' i h u t e d 

the power of appreci .»t ing poe'-ry. Th is i n t e r p r e t a t i o n , however, 

i s not a t a l l r h a t Thomas and A r i s t o t l e meant t o imply about 

l iving t h i n g s by a s c r i b i n g sould to them; what they ...eant i s 

simply what i 3 j u s t i f i e d \^\> the evidence a v a i l a b l e — t h e soul i s 

the s u b s t a n t i a l form of l i v i n g t h i n g s and the bas ic exp lana t ion 

of the unique o p e r a t i o n s t h a t they e x h i o i t . 

hence t h e two well-known a r i s t o t e l i a n d e f i n i t i o n e of t n e 

soul: "The soul i s t he f i r s t a c t of a n a t u r a l body having l i f e 
61 

p o t e n t i a l l y in i t , " and, " i t i s t h e ooul by or wi th whita 
62 

pr imari ly we l i v e , p e r c e i . e , and t h i n k . " 

In the fj .rst d e f i n i t i o n , ^ r i s t o t l e c a l l s t h e soul " the 

f i r s t ac t " t o e i a i i f y t h a t t n e soul i s an ac t on t).< s u b s t a n t i a l 

as opposed to the o p e r a t i o n a l l e v e l — t h a t i s , tr.e .r oul ic not 

6 1 . I b i d . . I I , ch. 1 , U 2 a 23 . 

62. I b i d . , I I , ch. 2, 414 a 3 
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the a c t i v i t i e s of nu t r i t i on , locomotion, kmv..in,r, ^ d :o on, but 

ra ther tha t w-.ich .takes t.iese a c t i v i t i e s ^oscible. The a c t i v i t i e s 

come and go or prodeed with di f ferent degrees of in t ens i ty , but 

the presence of the b. s ic subs tant ia l n-ture underlying and ren­

dering possible these a c t i v i t i e s reft-ins neceesuy in order that 

they can come and go. "Both sleeping and waking presuppose the 

existence of soul . , 6 3 such a form, then, t ust not .erely be 

prior r e l a t i ve to the operit ioi s, but nuJt be absolutely f i r s t 

in the l iv ing being, for i f a form i s received into something 

alreaay ac tua l , i t i s not subs t an t i a l . 0 ^ 

By the second in-t 01 u a def in i t ion , . . r i s t o t l e ex­

plains th t the natural body having l i f e po ten t i a l ly v l t h in i t 

should be understood as the body having the full-flodgec' organi­

sation necessary, as arol- ined above, for c: rryiny on the im-

sanent motions cha rac t e r i s t i c of l i f e . 6 5 This cannot be e i the r 

the body a f te r i t i s dead, nor any natural or a r t i f i c i a l l^n, 

that does not yet have a soul , l U t only the besouled body i t s e l f ; 

even In t h i s s t a t e , the body i s said to teve l i f e po ten t i a l ly 

because by i t s very na tu re , the body i s the material as op­

posed to the formal const i tuent of the organism, and matter i s 

the same as p o t e n t i a l i t y . 

63. I b i d . . I I , ch. 1, 412 a 24-25. 

64. * substance i s a being to wh^se nature i t belon^u to 
exist in i t s e l f , and the subs tan t ia l form, as the act of the sub­
stance, i s th^ t va ich gi i es the substance t h i s independent ex i s ­
tence. A from tha t modifies an already actual thing i s acc iden ta l . 
cf, St . Thomas 'iquinas, Sun. 1a Th.. I , q. 76, a i t . 4. 

65. A r l c t o t l e , ue Anima. I I , ch. 1, 412 a 28—412 b 5. 

66. I b i d . , I I , ch. 1, 412 b 2i>-27. 
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The second def in i t ion of the soul, 11 e the f i r s t , assigns 

to the soul the function of being the l i f e p r i n c i p l e , but i t 

dors so mor< s ec i f i ca l l y b" referr ing to th*, yr*des of l i f e 

individually. .y the word " ' l ive," Ar i s to t l e reffrs to the vee;e-

t^ t ive l eve l , for i t i s impossible t a t a>ritnin<; c t p ^ r e a l be said 

to l ive at a l l except insofar as i t has theoe ve^e t t t ive a c t i v i -
67 

t i e s . ^he other kind3 of l i f e ahic \ J r t c ; o t l e t r a c e s o CK to 

tho soul are the l i f e of the oniual and that of man, desi-pa&ted 

respectively by the words ^perceive" ano "think.*' 

I t rus t not be thought tna t , because ar i s to t le—and f o l ­

lowing him Ihoi as tquinas—do not .;onsi^.er tne aoul as e. ly the 

efficient cause of the ani. a te ac -ions appeariny in tae body, 

i t does not f u l f i l l that f a c t i o n ; thoiy,h primarily the for:" of 

the body, the soul also operates as aayont a..a l i n a l cai se of the 
68 

vital operat ions. ' he form, as a matter of fac t , i s always 

the or iginat ive source of the a c t i v i t i e s proper to any o '^cies 
69 of substance, for substances ar t enabled to do what they do 

by the fact that they a r t what they a r e , and whit they are i s 

determined by the form; the soul, therefore , as the form of 

the body, i t the agent responsible for the organism's l iv ing 
70 ac t iv i t i e s . In a similar way, tae soul i^ the f ina l cause 

of i t s own a c t i v i t i e s , inasmuch as mat ter , by i t s very nature 
^ M — — ^ — — ^ — ^ ^ — ^ - , _... - . . . n . . - i j II • in - i • • i _ 

67. A r i s t o t l e , De Anima. I l l , ch. 12, ^34 a 22-26. 

68. I b i d . . I I , ch. 4, 415 b 10-11. 

69. Aristotle, Physics. II, ch. 7, 19b a 26-28. 

70. at. Thomas Aquinas, In De Anima. II, lect. 7, 323. 
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as potent ia l i ty , i s ordered and disposed for the sake of form, 

which i s the act or perfection for the sake of which the re la ­

t ively imperfect potential ity e x i s t s . ? 1 

We have now seen in the last two chapters what seens to 

be the reasoning behind the Thomistic and Aristotelian viewpoint 

that the l iv ing operation differs generically from the non-living, 

that the differential characteristic of the v i ta l oparition i s 

i t s character of being a self-motion, and f inal ly , that the prin­

ciple responsible for th i s difference i s related to the oryanlsm 

as i t s f i r s t act, that i s , i t s substantial form. It now remains 

for us only to discuss what the nature of the l i f e miyht be that 

we attribute to th is organism. 

before we can decide what part the "life" of the organism 

plays in the l iv ing whole, we wi l l do well to decide on what 

level, substantial or accidental, we are to look for the answer. 

Although there i s a certain p laus ib i l i ty in saying, that the 

vital operations themselves constitute the l i f e of the thing, 

because i t i s only through these v i ta l operations that we are 

72 

able to know whether a given being i s al ive or not, i t i s ob­

vious that when we say that a thinr i s a l ive , we do not mean 

that i t i s necessarily at that moment performing any one of the 

activities that we have discussed, but merely that i t could per­

form these a c t i v i t i e s i f the circumstances were suitable, Hhen 

we wonder whether a plant root la a l ive during the winter or not, 

71• I b i d . , l e c t . 7, 321. 

72. St. Thours ^quinas, Summa Th., I, q. 13, art. 2. 
"Quandooue tamen vita ' ""*"* 

eumltur minus proprie pro operationibus 
vitae, a quibus nomen vitae assumitur." 
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ve are not concerned with whether or not i t i s growing and f o r ­

ming seeds and synthesizing sugars in the frozen ground, but 

whether i t wi l l be able to do so in the soring. The difference 

between the l i f e and i t s operat ions i s p la in ly seen from the mul­

t i p l i c i t y and v a r i a b i l i t y of the operations themselves as con­

trasted with the unity and constancy of the l i f e a t t r i bu ted to 

the subject. 

For these operat ions, which are of an acc identa l , qua l i ­

ta t ive nature, the re must be, as we have seen, an explanation on 

the subs tant ia l l eve l . ow in a sense, the soul I t s e l f i s the 

explanation needed; t h i s assumption we have been making impli­

citly thus far in the present chapter, however, as the nature 

of the operations of any substance must have t he i r bas i s in the 

nature of the substance, so the a c t u a l i t y of the operations must 

have as a bas i s the a c t u a l i t y of the essence. Both of these 

Statements are equally appl ica t ions of the fact t ha t a being can 

act only insofar as i t i s in ac t . Kence insofar as a l i v i n g 

being produces a cer ta in kind of operat ion, i t must have a cer ­

tain kind of soul; insofar as these operations are ac tua l , t h i s 

fact roust depend upon the ac tua l i ty of the organism's existence. 

Mow t h i s es tabl ishing of the p o s s i b i l i t y of operation i s p rec i se ly 

what the l i f e of the organ ism does for i t . 'An animal i s said 

to be al ive because i t has a soul through which, as through i t s 

proper form, i t has an act of ex i s t ing ; i t must be concluded 

that the ' l i v i n g ' i s nothing except the ' ex is t ing* ->roportionate 
13 to the form from which i t proceeds." 

73. S t . Thomas Aquinas, Summa Contra 0en t i l ed . I , 98. 
"Ex hoc animal dlcatur vivens quodaninara habet, secundum quam 
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Although we use the word " l i f e " as a substant ive, t h e r e ­

fore, i t i s c lear th'^t in the extra-mental world, l i f e does not 

exist as a th ing . Rather, in the oryynista, the l iv ing i s an 

ac t iv i ty , the very basic a c t i v i t y through which thf l iv ing th ing 

is rea l . "To l ive" i s "to exist , ? in c thin_ th?t A?5 a soul, 

that i s , in a thing that i s cayoble of perfecting i t s e l f . 

habet esse , utpote secundum propriam go mar., ooportet quod 
vivere n i h i l s i t a l iud quam t a l e east ex t->11 Com-a provenifens." 
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CHAPTER I 

AN EVALUATION OF THE VITaLISM 

OF MASS DRIESCH 

Remarkable and s t r i k i n g as the work of Driesch has been 

in examining t h e aspec t of b i o l o g i c a l p r o b l e s irort obvious ly 

inexpl icab le on p h y s i c a l o r chemical grounds, t h a t work has com­

manded more r e spec t than agreement among h i s fe l low b i o l o g i s t s . 

Among ph i losophers t h a t s t i l l ho ld to t h e s p e c i f i c d i s t i n c t i o n 

between t h e l i v i n g and t h e inan ima te , D r i e s c h ' s fol lowing i s 

considerably l a r g e r . i?rom a human point of view, t h i s s i t u a t i o n 

i s e n t i r e l y under s t andab le , inasmuch a s , in view of the t r e ­

mendous r e p u t a t i o n enjoyed by the empi r i ca l s c i e n c e s , any s c i e n ­

t i f i c support f o r a p h i l o s o p h i c a l opinion i s ao t t o seer t o 

philosopners and publ ic a l i k e a so r t of p r a c t i c a l v i n d i c a t i o n of 

the reputed ly o v e r - a b s t r a c t and u n r e a l ph i lo soph ic opin ion . Long 

before t h i s , however, p a s t exper ience should have warned p h i l o s o ­

phers t o beware of s c i e n t i s t s before look ing c a r e f u l l y over 

t h e i r g i f t s . The obvious ph i losoph ic weakness of va r ious " s c i e n ­

t i f i c " arguments fo r ta.e e x i s t e n c e of God has probably done nore 

to make agnos t i c s and a t h e i s t s out of l a r ^ e numbers of s c i e n t i s t s 

than any o t h e r f a c t o r . As in t h a t o t h e r case , t h e argument of 

1 . Th is i s merely a pe r sona l op in ion , a genera l im­
pression t h a t I got during t h e course of my resea rch on Dr iesch . 
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Drleech for an "entelechy" r e s t s upon the inadequacy of physical 

theory to explain a given set of f a c t s , to explain which, t u e r e -

fore, another sort of cause i s postula ted. -*e must be sure, 

therefore, tha t the impossibi l i ty of such a physical or chemical 

explanation i s r ea l ly an i n t r i n s i c imposs ib i l i ty , and not one 

that i s simply a ref lec t ion of our present ignorance. 

There are three baeic points oh which disagreement with 

Driesch might be poss ib le . One point of poss ible disagreement 

night be the basic philosophical assumptions that are ref lected 

in h is argumentation, another would be h i s argument against the 

mechanical In terpre ta t ion of the ac t ions of the organism, and a 

final source of difference might be found in h i s analysis of the 

relation which ex i s t s between the entelechy and the material 

lOrganisra. This chapter wil l attempt a br ief evaluation of each 

of these questions. 

Driesch 's pr inc ipal philosophic presupposition i s con­

cerned with the nature of causa l i ty . And here we can d is t inguish 

three elements within h i s treatment: 

F i r s t , Driesch accounts for the origin of the idea of 

Oaucality by clairiing that the notion has i t s beginning in our 

experience of the r e l a t ion between ideas ra ther t ian in our ex­

perience of the r e l a t i on between th ings . Thus the necess; ry im­

plication of the idea of the genus within the notion of the 

speciee, e.g. of "animal" in "man," that f i r s t gives us the idea 

of a necessary sequence proper to the def in i t ion of causa l i ty . 

Tbis idea of a necessary sequence i s then t rans fe r red On the 
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basls of our experience to r e l a t i o n s between th ings exis t ing in 
2 

the extra-mental world. 

Second, Driesch' s def ini t ion of causal i ty includes three 

elements; the notion of sequence in time, the element of depen­

dence, and the t r a i t of rea l app l i cab i l i t y to the e p i r i c a l world. 

Hence Driesch shows himself as a r e a l i s t in r a t t e r s of knowledge 

and as an i n t e l l e c t u a l l s t in his affirmation of the i n t e l l i g i b i l i t y 

of the rea l world. 

Third, there are four basic kinds of causal i ty d i s t i n ­

guished by Driesch: 

1. Singular causa l i t y , whereby a spa t ia l system i s i n ­

fluenced in i t s const i tuents of number, motion, or a r range­

ment by another external spa t i a l system. 

2. Katter creat ing causa l i ty , whereby the number of 

elements within a s p a t i a l system i s increased by the i n t e r ­

vention of a non-spat ia l system. 

3. Kotion creat ing causa l i ty , whereby the elements of 

a Boatial system are reduced from res t to motion by a non-

spatial cause. 

4. Individualizing causa l i ty , whereoy a spa t i a l system 

i s given a new and more complex arrangement (without the 
4 creation of r a t t e r or motion) by a non-spat ia l system. 

2. Driesch, Science and philosophy of the Organism. 
P. 319. 

3. I b i d . , p. 317. 

4. I b i d . . pp. 320-321 
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Without attempting a deta i led examination of Driesch's 

aocount of the or igin of the idea of causa l i ty , we might remark 

that i t i s ra ther dubious whether a concept of an ens r ^ t i o n i s , 

a re la t ion exis t ing between ideas, can be established with any 

cer tainty to apply outside the realn of id a s . I t i s i n t e r e s t i n g 

to note tha t h i s t o r i c a l l y i t was t h i s very d i f f i cu l ty (about 

applying to things a concept tha t re fers only to re la ted ideas) 

which bears a large oart of the respons ib i l i ty for the origin of 
5 

modern idealism in Berkeley, 

Driesch, i t i s t r ue , considers i t as an established fact 

that the re la t ion of dependency i s founri in the outside world 

as well as among ideas , but i t i s noticeable tha t t ae external 

nater ia l world tha t Driesch discusses l a t e r i s a mechanical one 

where causal i ty i s reduced to an absolute mirimum. and i t i s 

equally not iceable that the locus of any causa l i ty cha rac te r io t i c 

Of the Organism i s moved from the mater ial body to a substance 

more nearly resembling an idea in i t s e x i s t e n t i a l s t a tus . 

Assuming however tha t tae rea l and universal appl ica­

b i l i t y of causa l i ty in becoming c .n be es tabl i shed, even i f not 

on Driesch' s grounds, we must examine the kinds of causa l i ty 

enumerated by Driesch to see wh t t h i s division wi l l t e l l us . 

The f i r s t and obvious cha rac t e r i s t i c of t h i s d i s t inc t ion i s that 

a l l the kinds of cause enumerated are subdivisions of e f f i c ien t 

causality, and t h i s in sp i t e of the fact that the or ig in of the 

idea of causal i ty in Driesch i s a sort of formal causa l i ty . At 

5.cf. Etienne Gilson, The Unity o£ Philosophical Experience. 
(H.T.: Scr ibners , 1950), p . T54. " 
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any r a t e , r iesch , in dealing with the ex t r rna l world, i s con­

cerned pr inc ipa l ly with ex t r ins ic caudes, a fac tor that influences 

his treateinnt of the entelechy l a t e r on. 

The second observation I would l ike to i.aice concerning 

Driesch's divis ion of causa l i ty i s tha t even in the genus of 

efficient causal i ty the d i s t r ibu t ion can be considered adequate 

only if we assume a mechanical point of view. The three th ings 

assumed by Driesch to need explanation by e i ther an extended or 

an unextended causal system are precisely the elenents tha t the 

mechanist f inds basic to the material world, namely a r u l t i p l l c i t y 

of pa r t i c l es , motion in those pa r t i c l e s from one place to ano­

ther, and the spa t i a l configuration of those p a r t i c l e s , tlince 

Driesch's view of the organism i s not pr imari ly a mechanical one, 

i t seems that t h i s i s not the place to enter in to an extended 

discussion of mechanism. However in our discussion of the nature 
6 

of a machine in an ea r l i e r chapter , and in our appraisal of more 
7 

professedly mechanical systems in the chapter following, the 

ontological emptiness of a machine i s apparent; the machine as 

sueh has no a c t i v i t i e s and no being, whatever i t may s* em to 

have of e i ther i t has in v i r tue of sources external to i t s e l f . 

Driesch's statements throughout his works a .e not uniformly 

•schanical, since he speaks of various chemical forces and of 

various other qua l i t a t ive forces of l igh t and inatter. Never-

6. cf. supra. Section I I , Chapter 3 , pp. 183 ff. 

7. cf. in f ra . Section I I I , Chapter 2. 

8. Driesch, Science and Philosophy of the Organism. 
PP. 97-9$. 
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theless he i s exp l i c i t ly in sympathy with the mechanistic 

ambition to explain even these forces in terms of extended 

matter, locomotion, and pos i t ion . 

A t h i r d brief observation r ight be wade coneeraina 

Driesch' s division of causa l i ty . Of the three kinds of effects 

possible to non-spat ia l causes—number of ' - a r t i c l e s , not ion, and 

position—only the l a s t i s considered as being ac tua l ly rea l ized 

in the exaer i -enta l world. I t i s very d i f f i c u l t to understand, 

for me personally at l e a s t , how such a cauae can be the cause of 

the configuration of ir>artxcles without being th<» cause o± the 

eeming-to-be of tha t configuration in any way whatever- "ind 

Since the only way p a r t i c l e r can assuuc a posit ion they have not 

had before i s e i the r by being- created t . e r e , or by being noved 

there by something- e l s e , i t it, obvious t at according to Driesch 

the non-spatial system i s j u s t such a cause of heing but not 

of becoming. 

\11 of these d i f f i c u l t i e s in Driesch 's theory of causa l i t y , 

i t seems to me, are the resu l t of a cer tain conf l ic t that must 

Inevitably a r i s e between experience and the assumptior.s necessary 

to the experinvental method, between the philosophic and tae e.vpiri-

ologicalJslements in man. The philosopaic experience teaches us 

that there are cer ta in q u a l i t i e s in r e a l i t y tha t are d i s t i n c t 

from and in a sense superior to any geometrically understandable 

arrangement of d i sc re te ele.jents, otherwise t1 o geometrical 

shape i t s e l f would be not only u n i n t e l l i g i b l e but completely 

unknowable. On the other hand, the phys ic i s t , being himself 

incapable of the d i rec t generation of most na tura l e f f ec t s , and 
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observing that the only way for him to produce such an effect i s 

by bringing the proper cause into s p a t i a l conjunction with the 

appropriate mat ter , in a way i s forced to deal with qua l i t a t i ve 

features in ter.^s of geometrical f igures . Driesch almost i n -

s t i nc t i / e l y recognizes, the re fore , that t he r i are as* ec ts of 

rea l i ty tha t are not i n t e l l i y i b l e from the point of view of un­

differentiated raatter in a s t a t e of locomotion, hut h i s s c i e n t i ­

fic background seems to coe.ce h i - into regarding the t e r i a l 

co-efficient of these as a machinelike arrant cment of p a r t s . In 

a way t h i s confu&ion already inp l i e s an en t i re ly immaterial cause 

of such phenomena and the divorce between being and becoming tha t 

we have already not iced. However unlikely h i s theory .,.ay be 

otherwise, the separated entelechy i s the only possible solution 

to Driesch's epistemolofical d i f f i c u l t i e s . 

In sp i te of tbe c r i t i c i sms we have made of Driesch 's 

outlook on causa l i ty , the necessi ty of the elements of h i s d e f i ­

nition to a r a t iona l and r e a l i s t i c science of the world cannot 

be too strongly emphasized. Our quarrel i s not with the basic 

ooncept of causal i ty exhibited by Driesch, but with h i s too r e s t r i c ­

ted application of tha t concept to the mater ia l world. 

In his appl icat ion of these ideas, Driesch proceedr. to 

show that there must be a non-spat ia l cause of a spa t i a l con­

figuration of elements within the organism by a >rocess of e l ix i i -

nation, aaving decided apainst thf nor al operation of any 

matter-cr«»atin£ or vat ion-creat ing causal i ty on the bas is of the 

principles of the conservation >f matt^i a id of the conservation 

of energy, Driesch proceeds to show by a se r i e s of three ar.,ju-
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ments that what he ca l l s "s ingular causa l i ty , " i . e . the influence 

of one material system upon another, does not account for pheno­

mena observable in l iv ing th ings . 

F i r s t , no mechanical cause, e i th«r physical or chemical, 

can account for the element of purpocefulness exhibited in an 

orrcnism when divided as an embryo. Thus a quarter of tbe em­

bryo of the sea-urchin, separated a r t i f i c i a l l y , developed nor­

mally although on a small sca le . Obviously then 'he pa r t s of 

th is embryo are not determined by t h e i r nature to produce any one 

determinate par t of the fu l ly developed organism, because a part 

that develops into one part in the case of t ae undivided embryo 

develops in to another in the case of the divided one. Hor can 

i t be accounted for on the bas is of external causes, most of which 

are non-direct ional and the res t of which are known to have no 

specifying influence in ce r t a in kinds of embryonic development. 

Nor can there be any s t ruc tu ra l forces , in ternal to the organism 

but external t o the p a r t s , accountable for the d i f f e ren t i a t ion 

between what becones of the part in one case anu. what happens t o 

i t in another. If t h i s s t ruc tu re were porely physical , i t would 

be destroyed by the divis ion; i f chemical, i t s r e s u l t s would be 

geometrically regular l i k e a c ry s t a l , and a l l par t s ha. ing a 

Similar composition w o l d be a l ike in s t ruc tu re . No s p a t i a l 

system, therefore , i s capable of accounting for the s t ruc ture of 

the adult organism, hence t i e r e rr.ust be a non-spat ial cause ." 

9. Driesch, Science and Philosophy of the Organism, 
pp. 88-106. 
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Second, in a similar way the "complex-ecuipotential" sys­

tem of the ovary is made up of numerous cells, all descended from 

the save parent cell or "Anlage." Moreover, each one of these 

cells has basically the same potentiality as all of the others, 

and the same potentiality as the Anlage itself—the power of de­

veloping into a complete organism. If, then, the living organism 

is a machine, it follows that the Anlage and its daughter cells 

are machines too, and if this ie true, then the conseouence is 

that a machine can be divided indefinitely and still retain its 

nature as the same machine, an obvious impossibility. The only 

alternative is a non-spatial eause different from the spatial 

system itself. 

Third, an analysis of stimulus-response reactions in the 

learned (as opposed to instinctive) actions of animals also re­

veals the difference between the animal and a machine. hven if 

the examination is carried on from a behaviorlstic standpoint, 

it remains true that the learned reactions to stimuli differ from 

•edifications in the behavior of machines due to past stimuli 

(e.g. in a phonograph) in the following particulars: that the 

reaction of the machine thereafter is fixed and identical with 

the stimulus that set up the new behavior pattern, whereas the 

changed reaction of the animal is not necessarily identical 

with the stimulus that set up the pattern but is governed by 

a specific end of the animals' behovior, and at any rate t he 

nature of the response is entirely different from tnat of tae 

stimulus. Moreover the animal responds to tae stimulus as a 

10. Ibi|,, pp. 147-150. 
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meaningful whole, whereas the react ion of the machine var ies in 

exact accordance with the var ia t ion of the pa r t s of the st imulus. 

Thus I t i s obvious tha t t, ese learned act ions of animals d i f f e r 

essent ia l ly from anything tha t i s produced by a s p a t i a l l y or ­

ganised systen, ( a machine), and must, by e l i r l na t i on be cat sed 

by a non-spat ia l cause. ^ 

Insofar as a s c i en t i f i c proof of t-.e d i f fer ing natures 

of tae l i v ing and the non-l iving i s ."possible, , u r i each ' s work 

is cer ta in ly such a proof. However no proof of the nature of a 

thing can be based en t i r e ly u ^n exoerlmental science alone, i n ­

asmuch as the;e sciences deal with the int r-connections of the 

observable, i f therefore , a r e a l l y aoodictic proof of the non-

mechanical nature of tae o r r nism i s to be achieved, i t cee ' s t o 

me that i t depends upon a philosophical analysis of t e achine, 

an analysis tha t wi l l reveal so e facet of mechanical operation 

that i s completely incompatible with the behavior of l iv ing 
12 things. Obviously Driesch t r i e s to perform ju s t aot.e such 

analysis, furthermore, i f we are s. eeking of a pi re ly physical 

•achine, i . e . one in which the d i f fe ren t i a t ion between tne pa r t s 

is solely a d i f fe ren t i a t ion of position and shape, then i t seems 

quite clear that Driesch succeeds in h is ana lys i s , for i t i s 

Just such an organization, e.g. in a p r in t ing press , tJ «t 

cannot be divided without being destroyed. However, i f tae 

organisation under discussion he an organization of che i ca l 

11 . I b i d . . pp. 202-214. 

12. cf. supra, oection I I , Caaottr j , p . 140. 
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substance, Driesch 's case i s not qui te so c l ea r . The difference 

between the chemioal and the physical machine i s t h i s : tha t a 

shape, when i t i s divided i s no longer the same shape, but a 

chemical substance can be divided into extremely s-.all pa r t s 

without a l te r ing i t s nature or i t s basic a c t i i t i e s . In shorf, 

a division of the extension of a thiny ce r t a in ly changes the ex­

tension, but i t does not necessar i ly chanye anything e l s e . Sup­

posing, therefore , a polar chemical organization within a l i v i n g 

co l l , i t i s conceivable that very aany d iv is ions could take place 

along a cer ta in axis without destroying the basic organizat ion, 

and consequently without destroying the chemical machine. In t h i s 

case, therefore, Driesch suppl ies t i e lack of i n t e l l i g i b l e ne-

ceasx^ with cer tain observaule consequences of chemical organi­

sation within inanimate th ings , v iz . tha t che^-lcil organizat ions 

always have a regular , geometrical form, as in o rys ta le , and 

that par ts with chenical ly iden t ica l natures should have the same 

shape. Now both of these consequences -nay seem highly probable 

to us, and indeed i t may be tha t in nature they are absolute ly 

necessary, but t h e i r necess i ty i s by no means obvious to us. In ­

deed, in the second case, since tae varying hysical s t ruc tu res 

of the organism are presumably produced by t i e in te rac t ion of 

various chemicals within our presumed machine, varying i n t e r ­

actions wouicl tend to produce di f fer ing s t ruc tu res , even though 

the basic chemical substance out of which the s t ruc tures t e r e 

formed were t e same. In any case, these observed differences 

••y be enough to force Driesch to conclude tha t tae organism 

differs from the physical and chemical machines found in inanimate 
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aature, but i t i s not enough to show tha t tney ar : and must be 

essent ia l ly d i f fe ren t . An indicat ion i t oay be, even a proof to 

the degree tha t s c i e n t i f i c proof of t h i s problei i s poss ible , 

but since ce r t a in of the imposs ib i l i t i e s found by t r i e t c h as 

resulting from the supposition that the organism i s a machine 

are merely rTateraents tha t spa t i a l systems do not produce such 

resul t s , and not r ea l ly demonstrations tha t they cannot, the cer­

ta inty produced b, t h i s proof i s not of o philosophical l eve l . 

Pret ty much the same thing could be said of Driesch's 

third proof for the existence of an entelechy. i t i s qui te 

obvious t ha t the behavior of animals in response to external 

stimuli d i f fers considerably from anything found in the non­

living world. I t i s equally c lea r that hriesch has with con­

siderable s k i l l selected and pointed out some of the differences 

observable between the two c l a s se s . Unfortunately i t ir not 

equally obvious, at l e a s t not from Drieech's ana lys i s , that 

the differences discussed by Driesch are of an essen t ia l na ture . 

They are simply d i s p a r i t i e s of operation that do, de fac to , exis t 

between mechanical end l iv ing beings. I do not say that a case 

oould not be 'oade out that some of the differences mentioned by 

Driesch rea l ly are e s sen t i a l ; I think that t h i s i s pa r t i cu l a r l y 

quite possible in the case of the response on the par t of the 

animal organism to the wholeness of the stimulus. 'hat I do 

eay i s that Driesch, unhappily, does not carry the proof through. 

The point of the react ion to the wholeness of the stimulus on 

the part of the organism i s tha t from a purely mechanical point 

of view, or from any mater ia l standpoint at a l l for tha t matter, 
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th i s wholeness does not even e x i s t ; the un i ty , e.g. of a 3ign, 

i s a meaningful uni ty and can only exis t on an in ten t iona l l e v e l . 

What Driesch succeeds in proving, therefore , i s tha t animals act 

by means of knowledge, a conclusion that i s so obvious tha t even 
13 w, many m a t e r i a l i s t s , l i k e Haldane, s u i t i t s v a l i d i t y . aha t 

Driesch needs to do, therefore , ia to show tha t knowledge can in 

no way be considered a mechanical or a non-vi ta l act ion. However, 

Driesch himself makes t h i s approach impossible by what seems to 

be a purely gra tu i tous assumption of the behavior is t ic methodo­

logy. * I t must seem s l i gh t ly inconsistent to a Behavior1st tha t 

Driesch brings into evidence a conscious unity while throwing 

oat consciousness. In shor t , Driesch i s once apain working on 

the periphery of a t r u ly aoodict ic proof, and i s working with 

what are r e a l l y e s s t n t i a l dif terences in behavior without shov/ing 

clearly that the d i spa r i ty i s r ea l ly speci f ic . Once a; a in , 

therefore, we might say tha t Driesch r e a l l y proves h i s poin t , 

but that ti e proof as i t stands i s lacking in ce r t a in ty . 

In a way, Driesch's proofs for the existence of the en­

telechy, as well as h i s ra ther Mechanistic view of the nature of 

material r e a l i t y , are responsible for the development of h i s 

views concerning the nature of the re la t ion of entelechy to 

material organism and the nature of tare entelechy i t s e l f . Of 

13* J .B.S. Haldane, Marxist Philosophy and the Sciences, 
pp. 153-154. 

14. "' As we noticed in the exposition oi t h i s argument in 
Section I , Chapter 2, Driesch i s not r fase l f able to r e s i s t the 
temptation of explaining how we are able to understand the be­
havioris t ic proof by smuggling in a l i t t l e in t rospect ive psy­
chology, cf. his Science and Philosophy of tho Organism, p . 204. 
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these conclusions, the most important are those having to !o with 

the nature of the entelechy considered in itself. 

First of these conclusions is the unextended character 

cf the entelechy. This follows from the fact t.iat a division of 

the organism does not destroy the wholeness of the entelechy, as 
15 

ouch a division would do if it were extended. 

Second, the entelechy is not dependent for its existence 

upon any body. This Driesch proves indirectly by a reductjo ad 

absurdum. If the entelechy did not exist independently, then the 

body would be the cause ot the entelechy, and this Kould in turn 

Involve three results contrary to fact and re3son: 

a.) The entelechy would oe ioeelf extended and hence 

16 
divisible. But we have seen that this is not true. 

b.) There would have to be a kind of "living substance" 

to bear the entelechy. But the "living substance turns out 

to be simply a mixture of highly complex but quite obviously 

17 inanim te chemicals. 

c.) The entelechy, as the result of a material thing, 

would be material and subject to alteration by material 
18 

forces. This, however, is not true. 

Pretty much the same objections are valid if we consider the en­

telechy as the result of a constellation of elements—at any rate 

the first and third impossibilities still hold. 

15. Ibid.. p. 293 

16. Ibid., p. 293 

17. Ibid., p. 293 

18. Ibid., p. 293. 



-253-

As a g a i n s t t h e A r i s t o t e l i a n p o s i t i o n t h a t t h e r e us t be 

some s o r t of a c t i v i t y independent of ma t t e r before an e x i s t e n c e 

independent of mat te r can be p o s t u l a t e d , j r i e s c h o b j e c t s t h a t 

t h i s p r inc ip le i s not u n i v e r s a l l y t r u e . or i n s t a n c e , t h e a r ­

c h i t e c t does not depend f o r h i s e x i s t e n c e upon b r i c k s , though he 

could not ac t i f i t were not f o r the e x i s t e n c e of t ese same b r i c k s . 

Th i rd , t h e en t e l echy i s an " i n t e n s i v e man i fo ld ' s ince i t 
20 

produces a s p a t i a l l y complex r e s u l t without being extended i t s e l f . 

Four th , i t i s not " loca ted ' ' in any one p a r t of the body. 
21 This i s once aga in the r e s u l t of i t s lack of ex tens ion . 

F i f t h , Driesch embraces a somewhat neo -P l a ton i c view of 

the u n i t y of t h e en te lechy . The i m p o s s i b i l i t y of d iv id ing t h e 

entelechy when the orranism reproduces , nd t h e obvious f-^ct of 

unity within t h e un iverse l ead r i e s c h toward an a s s e r t i o n of a 

sort of world en te lechy—a su; e r - p e r s o n a l source of u n i t y f o r 

the universe . n t h e o the r hand, the m u l t i p l i c i t y of or/ypmisms, 

and the m u l t i p l i c i t y of l e v e l s of func t ions even wi th in one and 

the sane ort/aniso coax an admission of a m u l t i p l i c i t y of modes 
22 within t h i s un i f i ed e n t e l e c h y . 

I t t akec i)rlcsfeh t h e whole of a t to-volume work t o e s t a b ­

l ish h i s proofs of t h e s e p o i n t s , and i t seens a l i t t l e presumptu­

ous to pass judgment upon h i s conc lus ions on t a e b a s i s of a 

19 . I b i i . , p . 296. 

20. I b i d . . pp. 245-247 

2 1 . I b i d . , p . 299. 

22. ' b i d . , pp . 331-332 
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brief discussion. I would l i k e , so far as i s poss ib le , to l i m i t 

my comments to the second point , the independence of the entelechy. 

One point that immediately s t r i k e s us in connection with 

Driesch's discussion on t h i s subject i s a pecu l ia r i ty in a r i ecch ' s 

idea of subatance. His sneaking of the impossibi l i ty of buying 

lion-subatance, as d i s t i nc t from the composite that i s l ion-meat, 

in the market place manifests an underlying supposition that the 

unified substance must be oua l i t a t ive ly homoyoneous. Within a 

par t icular philosophic systen, such an assumption nigut be con­

s is tent , e.g. within the mechanistic system where q u a l i t i e s are 

regarded as functions ~f extension. To make t h i s assumption 

•MWI within^that system, however, i s to assume that we know the 

nature of the. substance before we know the nature of i t s e f f ec t s , 

s supposition tha t i s contrary to a l l of our experience. The one 

thing that can be reasoned to with cer ta in ty concerning substance 

is that i t ex i s t s in i t s e l f , and i f our preceding analysis was 

correct, the one substance of vhich we have a direct experience, 

the Ego, i s not homogeneous in e i t he r i t s spa t i a l or i t s tem-
23 

poral extension. A philosophy that makes any such presupposi­

tions about the nature of r e a l i t y does not wait for the evidence 

of the fac ts to decide whether or not there i s any difference in 

the organism considered as a body and the corporeal substances 

of the inanimate world; the question i& pre-judged in the p r in ­

ciple. ,'or e i t h e r a substance i s homogeneous and thus qui te dead, 

or else the organized body i s not a suostax.ce and can be only a 

23, cf. supra. Section I I , chapter 3 , pp. 176 ff. 
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cschine. The question in tha t case i s not , " Is or i s not t h i s 

organism a machine?" but, "Where did t h i s organic machine core 

from?" And even t h i s question presents an already se t t l ed pa i r 

of a l t e rna t ives , for the or to logica l emptiness of the n.achine as 

such i s bound eventually to drive causal explanations of such 

systems back to some non-spat ia l cause. The sa e r e l e n t l e s s 

logic tha t so often dr ives a bas ica l ly mechanical philosophy 

into idealism i s operative here too. 

In a way the same basic supposition i s v i s ib le in Driesch*s 

arguments that i f the entelechy were deoei.dent for i t s exis tence 

upon the body, i t would be material and extended, a r esu l t tha t 

i s impossible on the baBis of h i s experiments. iere the immediate 

diff icul ty seems to be in a univocal use of the terms "material" 

and "extended," as being synonyms for the word "body." Hence 

when Driesch says the entelechy cannot be mater ia l or extended, 

what he means i s that the entelechy cannot be a body l i k e the 

body i t produces. I t i s not per fec t ly obvious tha t we should use 

the words only in that r e s t r i c t e d sense. V/e mi/.ht eas i ly re fe r 

to the a r t of a pa in te r as being a mater ial , extended a r t , not 

only inaofar as the pa in te r i s an extended th ing, but insofar as 

the exercise of the s k i l l involves the use of several s p a t i a l l y 

separated par ts of the body. I t would be r id icu lous , h-.vevcr, 

to talk of the s k i l l i t s e l f as a body that inhabi ts the body of 

the pa in ter , or to say that when we gui l lo t ine the painter v*e 

Shop off a piece of h i s a r t a t the same time. The a r t i s ma­

ter ia l and extended because i t depends upon the existence of a 

Material man, but not becau&e i t i t a body of determined s i s e 
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and shape I t s e l f . Similarly the a r t i s divided when i t i s pos­

sessed by several pa in te r s , although there i s no way of drav.ing 

a diagram of how the a r t i s to be cut up when i t i s apportioned 

among the many a r t i s t s , the a r t in t h i s case would be said by 

Aris to t le to be material and extended and d i v i s i b l e acc iden ta l ly , 

as opposed to the body of the pa in te r which i s said to have 
24 

these cha rac t e r i s t i c s by i t s very nature. 

Such an a l t e r n a t i v e seeras not even to have occurred to 

Driesch, and i t i s worth while seeing why. The aryu .ent he gives 

is that an effect, produced by the body must be of the same nature 

as the body, hence mater ia l , extended, d iv i s ib l e in prec ise ly the 

same way as the body i s i t s e l f . Clearly i t i s t rue of the e f f i ­

cient cause that i t cannot produce a being; of a higher order than 

itself, and i t secies to be t h i s fact tha t leads Driesch as t ray . 

For as we have already seen, Driesch in h i s preliminary treatment 

of causality analyzes only ext r ins ic causa l i ty . Consequently 

the sort of accidental ma te r i a l i ty that flight a r i se in a being 

from dependence upon a cause tha t remains in the effect (in t h i s 

case, from a material cause) could not possibly occur to Driesch 

in view of h i s somewhat truncated view of causa l i ty . And t h i s 

abbreviated outlook on tne p o s s i b i l i t i e s of dependence in existence 

Might be t raced (although, of course, Driesch himself does not 

trace the thought through these channels) to h i s mechanistic 

basic outlook, an outlook tha t begins by searching for beinp- and 

action in something outside the being ajid agent. 

24. Ar i s t o t l e , Physics. I I , ch. 3, 195 a 34-36. 
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Digressing a moment from the nature of the entelechy as 

it is related to Individual entelechies, \-e cjn notice a similar 

bias arisiny. in Driesch's opinion concerning the universal en­

telechy. Tn Some fashion this affir .tion of a universal entele­

chy is merely a recognition of the fact fist the presence of unity 

and determinate action in a world .arked b\ potentiality and im­

perfection demands the presence of an efficient cause, actual and 

perfect, dstinct from the corporeal world'. Eut Driesch carries 

the argument to the aoint of identifying the unity of the phy-

sicel universe with that of the im aterial caust, of reducing the 

actions of .material bcinps to the actions of thf entelechy. In 

this Kay, Driesch robs the whole material world of a ay clain. to 

agency, to intelligibility, and eventually to being.2' At 

least we right say that Drierch so pilfers reality from the cor­

poreal universe in hie conclusions, were it not for the fact that 

the mechanistic approximation adopted for practical purposes by 

the physical scientist assumes, when ised as a practical philo­

sophical principle, :he ontal vacuity of matter at the level of 

the first principle of thought. 

To return to our discussion of the entelechy of the 

Organism, we have seen that Driesch1 e argument ir a nag tive one 

that suffers from the iY.ct that it >verlooks tre of the passible 

alternatives; however the question .till arises as to whether 

or not the conclusion is correct, evrn If the argument is 

25. his lact is even recognized by some of Driesch' s 
fellow vitalists. cf. J. Arthur Thomson, The System of 'nimate 
Mature. (N.T.: Henry Holt, 1924) p. 170. ~ 
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not t o t a l l y adequate to es tab l i sh that correctness , .ve have d i s ­

cussed in another chapter t f e r i s t o t e l i a n posi t ion that the e x i s ­

tent ia l s t a tu s of a being i s ref lected in i t s oper t t iona l inde-
26 

pendence; a renewal of t ha t discussion here would be superfluous. 

Actually the t ru th of t h i s p r inc ip le i s based upon a s t a t e of 

affairs recognized by Driesch himself; the fac t tha t whatever 

i s in the cause can be ref lected in i t 6 effect , but that nothing 

el Be besides what i s ac tua l ly resent in the cause can appear in 

the effect. The pr inc ip le does not claim tha t every ac t ion of 

an independently exis t ing being wil l be Independent, but simply 

that some of fiem a re , and that i t i s by means of the independent 

acts that we can know about the independent exis tence. In Dr ie rch ' s 

own example of the a rch i t ec t whose a c t i v i t y depends on br icks , 

but whose existence does not, i t i s quite c l ea r that the a r c h i ­

tect i s a complex "being" who has cer tain a c t i v i t i e s that ^ave 

nothing whatever to do with br icks , and even ;>as cer ta in a c t i v i ­

t ies as an a rch i t ec t that do not involve the ac tua l , as opposed 

lo the In ten t iona l , existence of br icks . If i t were not for 

the existence on e i the r the in ten t iona l or actual l eve l of some 

sort of building mater ia ls , the existence of the a rch i t ec t qua 

architect i s impossible. Furthermore, the only way the Driesch 

knows that the a rch i tec t goes on ex is t ing with or without bricks 

i t that the man goes on act ing with or without t .em. 

Applied to the problem of the organism, t h i s pr inc ip le 

ins is ts that not merely the effect but the operation oy which 

26. cf. supra. Section I I , Chapter 3, p. 182, n t e 1 1 . 
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the effect is produced is material, insofar as the operation in­

volves the transportation and nualitative chan; e in food and 

the spatial disposition of the qualit tively differing -arts. 

There is simply no activity in the case of nost living things 

that bears witness to an independent existence of an entelechy 

different from the oryanism itself. 

It Is possible to «ake out a case for the immateriality 

of thought as an operation," although it is not within the com­

pass of the present treatment to do so. On tais supposition, 

however, Aristotle points out ti at the soul that possesses such 

an activity is separable in existence from the body. ..ven on 

this basis, it is simply impossible to account for men as spiri­

tual beings that happen to be related to a body as its efiicinnt 

eause. Even if it were not for the fact that certain operations 

that belong to the ego are operations tiat involve the body (I.e. 

the sensitive powers), it would still be the case that the union 

between an independently existing soul and its machinelike body 
28 

would be contrary to the proper order of being: 

"This position," says Tho-.as Aquinas, "is untenable.... 
Inasmuch as the hu.4 an soul has an operation transcending the 
material order its act of existing transcends the body and 
does not depend on the body. But inasmuch as tae soul is 
naturally capable of acquiring immaterial knowleape from ma­
terial things, evidently its species can he complete only 
when it is united to a body. For a thing's species is com­
plete only if it has the things necessaiy for tne prober ope­
ration of its species." 

St. Thomas explains this necessity oi tae body lor the 

sake of knowledge more fully in another passage dealing with 

28. ^t. Thomas Aquinas, De Anima. art. 1, trans, by 
Dr. Rowan. 
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29 

the P l a t o n i c t h e o r y of knowledge: 

"Now according t o t h i s t heo ry , i* appears t h a t no exp la ­
na t ion can be offered a s t o why t h e soul i s un i t ed to t h e 
body. For ( i f t h e body, does not c o n t r i b u t e t ) t h e knowledge 
Of t h e soul) t h i s union i s not fo r tPe sa're of t h e sou l , 
because t h e soul when i t i s not un i t ed t o the body can s t i l l 
e x e r c i s e i t s own ^roper o p e r a t i o n , where- s i t s proper o p e r a ­
t i o n i s impeded by i t s union with t h e body, s i m i l a r l y , 
according* to t h i s v i e v , i t cannot be argued t h a t t e unron 
of soul and body e I s t s fo r t he sake of t h e body, fo r t h e 
s ;ifl does not e x i s t f o r tne sake oi t he "hody, but r a t h e r t h e 
body for t.-e s o u l , because t e soul i s nobler than t n e body." 

The ques t ion of t e l iv ia .^ subs tance , t e r e f o r e , even­

t u a l l y depends upon t h e being t h a t i r t> e f i n a l end of the a g e n t ' s 

ac t ion, in t h e sense of t h a t for the b e n e f i t of which t h e agent 

ac t s , s ince t h a t end i s the agent i t s e l f . In t h e case of t h o s e 

l iv ing t i n g s t h a t i-anit 'est t he v e g e t a t i v e and s e n s i t i v e ope ra ­

t ions on ly , t he b e n e f i c i a r y i s obviously t h e organism as a n a t e r i -

al be inp . ' n the suppos i t ion t h a t t i e immaterial mind has an end 

that i s n i t th'? ei a >f a m a t e r i a l t h i n g , t h e ' en te lechy" o r soul 

of an i n t e l l i g e n t being could be considered as an independent 

agent, but de f a c t o in the case of t h e m a t e r i a l i n t e l l i g e n t be ings 

of our exper ience , i . e . human be ings , i t i s necessa ry for t ^e . t o 

operate as m a t e r i a l bf in. r. i n order t o a t t a i n the Immater ia l end 

that i s the complet ion of t l e i r n a t u r e . 

r : e v e r t a e l e s s , i t re mi int. t r u e t h a t i f t» ere it. any va ­

l i d i t y in t h e arguments f o r an en te l echy or soul d i s t i n c t from 

the s p a t i a l a r range ent of p a r t s wi th in the >< a t e r i a l ory, nism, 

that l i f e p r i n c i p l e i s t h e a c t u a l i t y in v i r t u e of which the o r ­

ganism i t ab l e t o a a c t . In t h i s sense , t en, t he en t e l echy i s 

29. I b i d . . a r t . 15 . 
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|he e f f i c i en t cause of the l i v ing operat ions , and I s even the 

eff icient cause of the developed organism i t s e l f , insofar as the 

•ature body i s the r e su l t of those v i t a l a c t i v i t i e s . There i s 

lot , therefore , so much a question of disagreeing v.ith Oritsch, 

at leas t with regard to the oosi t ive r e s u l t s "re has come t o , as 

there i s a problem of seeing how he could have arrived at those 

results without seeing tha t the fur ther implications of the 

scient i f ic approach i t s e l f point in the d i rec t ion of the Ar i s ­

totelian so lu t ion . The b io logica l science se ts out to study 

the nature of the organism as a given fact in the material world; 

Driesch's v i ta l i sm in the lour run abdicates t h i s task in favor 

Of studying the a c t i v i t i e s of a bein?, of another order en t i r e ly . 

let i t seems to me tha t i t i s perhaps the faul t of the science 

i tself tha t t h i r r e s u l t comes about, for by dealing with the 

t c t i v i t i e s of the organism on a phenomenal level and -nly in 

their interconnections with other phenomena, by explaining those 

operations in terms of causes that are ex t r ins ic and not I n t r i n ­

sic, the biological science, l i k e a l l i t s experimental bro thers , 

tends to breed a philosophic foryetfulness that t ere i s nore 

than one type of dependence, and tha t a causal in terac t ion itay 

be mutual r a the r than simply one-sided. 
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CHAPTER I I 

AN EVALUATION OF THE kATERlALISTIC 

LIFE THEOKY OF J . B. S. HALDAfc£ 

I t i s one of t h e f a v o r i t e t h e s e s of mechanis t ic t h e o r i s t s 

concerning t h e n a t u r e of l i f e t h a t t h e reason t h e v i t a l i s t i c i n ­

t e r p r e t a t i o n s of l i f e a r o s e in the f i r s t p l ace was t h e l ack of 

knowledge of machines. The .Mechanical age i s t h e modern age , and 

i t was not u n t i l s h o r t l y before t h e t ime of Descar tes t h a t such 

devices had reached a s u f f i c i e n t degree of pe r f ec t i on t o e x h i b i t 
I 

any resemblance t o a l i v i n y be ing . Perhaps a l i t t l e core p r o ­

found exp lana t ion of t h e reason for the comparat ively modern 

trend t o mechanis t ic exp l ana t i ons of l i f e l i e s in t h e r e l a t i v e 

novelty of t h e emphasis on mathematical exp lana t ions in n a t u r a l 

science—an emphasis t h a t by i t s very n a t u r e t ends t o produce 

mechanistic r a t h e r than non-mechanis t ic views of r e a l i t y . What­

ever t h e exp lana t ion , i t i s important fo r us to examine t h e p r e ­

supposit ions and c o n t r i b u t i o n s of the r e c h a n i s t i c view of the 

nature of l i f e t o d i s cove r whether or not t h i s out look does add 

so ae new dimension to t h e problem t h a t v ;g not accounted fo r by 

the e a r l i e r a n i m i s t i c or v i t a l i s t i c a n a l y s e s , whether or not i t 

1 , cf . J . B. S. Haldane, "V/hat i s L i f e ? " in Adventures 
of a B i o l o g i s t , p . 50. 
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ra i ses some d i f f i cu l ty insoluble on other grounds or perhaps of­

fers a solution more simple and ore sa t isfying than any o the r s . 

The p r inc ipa l vehicle here chosm for t h i s discussion i s 

a re-evaluat ion of the m a t e r i a l i s t i c posit ion taken by J .B.S. 

Haldane. In l a rge measure, Haldane's a r ru ien t s for h i s pos i t ion 

are representa t ive of those used by a l l t heo r i s t s propounding a 

specific sameness between the world of tne l i v ing and the world 

of the non-l iving. However, as we pointed out in our e a r l i e r 

treatment of Haldane' e theory, the r e s u l t s of ialdane's analysis 

show certain a typ ica l fea tures . For t h i s reason, in order to 

give as complete an understanding of the value of mechanism as 

a whole in dealinpr witn the problems of l i f e , i t wil l from time 

to time be necessary to deal with aspects of mechanistic theory 

that are neglected or even frowned u^on by Hldane h i melf. 

l.oreover, I do not intend to undertra<e a point by point 

evaluation of each of the arguments advanced by mechanists. ;-«any 

Such arguments d i f fe r merely in the factual matter to which they 

apply a uniform in t e rp re t a t ion , and since i t i s the in te rp re ta t ion 

rather than the fac ts tha t i s in question here, individual exami­

nation of each argument would be needlessly r e p i t i t i o u s . ro r t h i s 

reason, the ar-uments of t ' e mechanists wil l be grouped una or a 

fftW main headings which wi l l then be evaluated as a whole. r i r s t , 

then, we will t r e a t of the Philosophic presuppositions comaon to 

Mechanistic eyst^ns as a whole, with roecial a t t en t ion ( o the 

par t icular brand of ?< a t e r i a l ion; espoused by aldane. llcxt we 

will discuss the Insights yiven by Mechanism into the solution 

of the problem of the nature of l i f e . 
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In an absolutely pure form, mechanism or ato lism has 

very seldom appeared on the philosophical horizon. The common 

elementa of a l l philosophic mechanisms i s l e emphasis upon 

quantity as the pr incipal a t t r i b u t e of -rtter. .he q u a l i t i e s 

that wo torceive in mater ia l things are ordinr.rily de-emphasised, 

the i r number reduced to an absolute i.lr. inarm, and the v st majority 

of them regarded as subject ively di f fer imp in te rp re ta t ions -~>f 

what i s object ively one. The uttermost l i i . l t of t h i s terueucy 

is reached in the absolute denial to matter of any qua l i t a t ive 

a t t r ibu tes a t a l l . Such, for example, i s the mechanistic view 

of matter taken by Descartes—the essence of r a t t e r i s extei sion, 

wherefore the only diffcrei.ee betweea one material subs^nce and 

another i s a difference in Si ape, and the only k i .d of ia ter ia l 
• , 2 

charge i s locomotion. 

At l e a s t in i t s extreme fon-i, such an analysis of the 

material world i s en t i r e ly unsc-tisfactory, and J or' t h i s reason 

the mechanical view of the world has long since ceased to exer­

cise any philosophical fascinat ion. The pr incipal objection to 

such a pure mechanism i s tha t i t ac tua l ly reiv ves trow, matter any 

possibi l i ty of any proper a c t i v i t y , o remove the qua l i t a t i ve 

a t t r ibu tes from matter , as ireulincx and ^alebranche c lear ly saw, 

is to remove from thera any sort of causal efficacy; extensions 

alone cannot react on each other unless in v i r tue of some mutual 

resis tance, temperature, cohesiveness, or some other c h a r a c t e r i s t i c ; 

2. iene* Descartes, Les Principes de la Philosophie. in 
OouvreB de Pegoartea. (Par is : J , Gi lber t , lSToTT Psrs I , n. 53, 
and ParsTV, n. 198. pp. 119 and 398-400. 

http://lii.lt
http://diffcrei.ee
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a t r i a n g l e i s inv i s ib le unless there ex i s t s some material mode 

that corresponds to color , Intangible unless t i e r e i s some hard­

ness or heat in i t s makeup. In short , a r e a l l y consistent me­

chanism reduces material r e a l i t y to a machine, and in a machine, 

as we saw in the second section of t h i s work, the pr inciple of 

motion an^ r e s t i s en t i r e ly ex t r in s i c . And because being and 

causal i ty are co r r e l a t i ve a c t i v i t i e s , the denial of causal e r f i -

cacy i s a t the same time the denial of existence. I t was the 

rea l iza t ion of t h i s very patent corol lary that const i tuted the 

original ins ight cha rac t e r i s t i c of Berkeley's idealism: i f ex­

tended r e a l i t y does not operate, t he re i s no p a r t i c u l a r reason 
3 

for believing tha t i t ex i s t s e i ther . 

In sp i t e of these shortcomings, the mechanical view of 

nature has ce r t a in advantages from a prac t ica l point of view, 

advantages tha t are re f lec ted in the continuing mechanistic pre­

sumptions underlying modern s c i en t i f i c p rac t i ce . There i s a ce r ­

tain t ru th to the Newtonian complaint that the q u a l i t i e s in 

terms of which the Ar i s to te l i an explanation of material events 
4 i s given are "occul t . " I t i s a matter of experience tha t any 

sort of science of the reasoned fact (propter quid) in terms of 

the substant ia l forms of mater ia l beings i s possible only on 

the most widely generalized basis—the specific natures if ma­

t e r i a l t h ln r s remain hidden from our eyes, i n t e l l e c t u a l l y speaking, 

although we may be able to analyze them gener ical ly . If any 

3 . Etienne Oilson, The Unity of philosophical Experience, 
»p. 187-206. 

4* Isaac Newton, P r inc ip le i athematic-, p . x v i i . 
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understanding of the f ac t s proper to the soecies of material 

things i s to be acquired, t h i s can onlv be through another approach. 

Though the subs tant ia l nature of mobile beings may be mysterious 

as being deeply Immersed in na t t e r , the quant i ta t ive aspect , 

which i s also basic for the existence of material q u a l i t i e s , 

i s the subject of a science tha t from the human point of view 

possesses the highest degree of i n t e l l i g i b i l i t y , i . e . mathematics. 

A science not only can be but has been constructed tha t permits 

the deduction of cer ta in qua l i t a t i ve aspects of material species 

on the bas i s of mathematical, i . e . mechanical, study. Ultimately, 

for the reasons fiven above, such a treatment must f a i l in r iv ing 

complete understanding since i t t r e a t s only of causes ex t r ins ic 

to the substant ia l nature i t s e l f , but from both a theoret ic?1 and 

a prac t ic r l standpoint, t h i s mechanical approach i s the most s a t i s ­

factory one avai lab le for the analysis of the pa r t i cu la r factual 
5 

•a te r i a l with which i t dea l s . 

I t I s p rec ise ly because tbe basic t ru th perceived by 

mechanism, v iz . the t ru th t ha t every qua l i t a t ive change depends 

upon and accompanies a quant i ta t ive one, i s the t r u th at the 

basis of the success of madern experimental science tha t modern 

philosophy continues to hold to var ia t ions of the mechanical 

hypothesis, va r i a t ions designed to supply the shortcomlnys of 

the theory in i t s pure form. One of the r e su l t s of t h i s com­

promising process has been a sort of atomistic dualism, a charac-
i i m , _ j _ _ .. i I I II i • I I . .1. -\ - - - - - . . . .. • I I . 

5. cf. Maritain, Defres dV Savoir, pp. 83-91 
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teristic representative of which is tl e Dialectical .materialism 

espoused by Haldane. 

These apparently radically opposed theories are thus 

closely related in the fact that they proceed from a common way 

of looking at the world. The differences oetween the Mechanistic 

and the tynamistlc view of the world Include not only their di­

vergency on the matter of the existence of activities, but an 

equally b;-sic disagreement on the ouestion of the existence of 

substance; Mechanism affirms such an existence, whereas Dyna­

mism denies it. If substance is understood in the inert and 

Changeless sense understood by the Mechanists, it is easy to 

comprehend why the Dynanist feels compelled to deny its existence. 

Actually, however, the difficulty faced today by these two schools 

is one that they have in common, •nd one, for that matter, that 

they share with the earliest proponents of their views, the 

KLeatics And the Heracliteans. The problem is how to atuff a 

diverse and analogical reality into a univocal concept of being— 

in the case of the modems into the ens quantum characteristically 

studied on the second degree of absti-ac tion—and into an analysis) 

in t rns of one uniform scientific method—presently the mathe­

matical method. In the present day dispute the divergency of 

opinion results from an attempt to analyze substance in terms of 

ite quantitative modification, to undfrstand being in itrelf 

as though it were being in another. The result is a perfectly 

legitimate science as long as it abjures all philosophical pre­

tensions, but when -in attetpt is made to transfer the results, 

as is, to the philosophic sphere, th.- inadequacy of tue method 
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as a philosophic mode of procedure becomes clear in the opposing 

tendencies mentioned above* Approaching substantial chanpe from 

the point of view of the science of the immobile, the philosophic 

result Is a denial of substantial change, in one case by affirming 

Substance but denying chanpe, in the oti er by affirming change 

6 

at the expense of substance. 

..ithout frolnjL into a ee ta i l ed refutat ion of the u i a l e c -

t i ca l ; a t e r i a l ism professed hy Fe.lde.ne, we ca.i eas i ly understand 

how the philosophical position s t i t s b-^is came into being. Ad­

mittedly, the philosophic side of "^rxism re su l t s from the attempt 

to gather a l l human knowledge under the sc ien t i f i c method proper 
7 

to Physics. In the case of t i e f arxian philosophy, the not ive 

for t h i s straiftl t - j acke t ing of r e a l i t y v i ta in a sinrjle nethodolopy 

seems to l i e in the p r a c t i c a l app l i cab i l i t y of the n.ethod, en 

appl icabi l i ty thht haf led some observers to c lass i fy experimental 

Physics as an a r t r a ther than as a science, an app l i cab i l i ty 

that i s regarded by some of the outstanding apologis ts of modern 

science as i t s chief c h a r a c t e r i s t i c , e .g . by Comte in h is fa-nous 

"Savolr pour prsvoiy a fin Q\$ pouvoir." Thus, whether or not we 

can accuse the experimental sciences as a whole of being a r t , i t 

i s obvious that in the Karxist understanding of t'ic.m they can be 
• — — r - l T " H I M • ! mini i i i • i 1 i i in . . . , j n - i • i . i i i J. 11 n • mi n • • i i i n 

6. mar i ta in . Philosophy of Nature, (N.Y.: Philosophical 
Library, 1951) pp. 41-44. 

7. J .B.S. Haldane, i-larxist Philosophy and the Sciences, 
P« 5. 

8. cf. Vincent Smith, Philosophical Physics, pp. 162-

http://Fe.lde.ne
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so character ized. This fact has important consequences in the 

rest of the theory. 

The re su l t of t^e s c i en t i f i c lo r . ic , b s o d as i t i s upon 

mathematical method, to the v.^ole of r<... l i t y i s a moaistic and 

pkenomenoloflcal understanoing of r e a l i t y . Since the metho-J i s 

by i t s very nature adequate for the understanding of the category 

of quantity alone—and of quant i ty as i t ex i s t s in the imagina­

tion at that—the assumption that the method can be imposed as 

the only val id one upon the whole ranye of hu-1 an knowledge i n ­

volves from the very beginning t^a t V e whole of r e a l i t y can 

somehow be reduced to that category. ..iiat Haldoi.e means V.JI©U he 

claims tha t monism i s superior to dualisn as a p rac t i ca l program 

for research i s prec ise ly tha t dualism does not demand the ex­

planation in terms of t h i s single formal causal factor tfcrt i s 
10 demanded by 3 monistic philosophy. As we have seen, the 

complaint i s not en t i re ly without j u s t i f i c a t i o n , inasmuch as 

specific explanations in terms of a philosophic dualism of 

any sort are impossible in view of the obscurity of the beings 

involved; i t i s only on the most general level tha t t u l a sort 

of exposition aids understanding. Ultimately, however, in terms 

of i n t e l l i g i b i l i t y , the mathematical or sc i en t i f i c type of ex­

planation i s r e a l l y no improvement over the philosophic, even 

9. J .B .S . Haldane, "he Causes of Evolutiony p . l f 5 . 
"For a s c i en t i f i c man, a philosophy i s a program ra ther than a 
creed." 

10, Ibid*. p« 155. "Over against tnese stand various 
p lu ra l i s t i c systems which hold tha t tLe d i s t inc t ion between d i ­
fferent minds, or between mind and matter i s i r r educ ib le . Ky 
objection to them i s jus t t >tt they proclaim cer ta in problems to 
be insoluble s)erely because trree thousand years of ti.ought by 
a few members of a species which may hive many thousand mil l ion 
years ahead of i t has not yet solved taem. r« 
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on the level of specif ic na ture ; sc ien t i f i c reasoning from t i e 

very beginning has abjured the task of understanding motion since 

i t deals with t h i s ac t i v i t y by means of t ae methodology of the 

completely i n e r t . I t i s perhaps a paradox, but not an obscure 

one that the sc i en t i f i c method which began by denoia.cint the 

mystery of qua l i t a t ive and subs tant ia l forms and by seeking to 

replace them with explanations in terras of more c lear ly under­

stood ex t r ins i c causes has ended In i t s l a t e r nhilosophic mani­

fes ta t ions by denying even the p o s s i b i l i t y of extri i s ic causes 

and by making a public renunciation of ny aspi ra t ions to under­

standing anything at a l l . Because, as we have seen, the l a t e r 

philosophy of science has found i t necessary to reject the iner t 

Cartesian substance, i t nas aspired, at any r a t e , to confine i t s 
11 

at tentions to the phenomena and t h e i r inter-connect ions. t s ing 

the same basic assumption, therefore , tha t the human reason, con­

ceived as operating on the mathematical level of abs t rac t ion , i s 

capable of knowing whatever we wil l ever know, the seventeenth 

century Ra t iona l i s t s and the rodern sc ien t i f i c philosop' er have 

ended in contrary pos i t ions in the epis teroloplcal dilemma con­

cerning the power of the human mind; Descartes and Spinoza had 

a great vis ion of the mind as achievinr n exhaustive knowledge 

of the whole of r e a l i t y , the modern has cone to the point of in­

sis t ing t h a t the only thing cer ta in i s the method i t s e l f of 
12 

gaining knowledge, but never i t s content. There i s r e a l l y no 

1 1 . Maritain, Philosophy of Nature, p . 47. 

12. V. Smith, Philosophical Physics, pp. 159-loO 
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great mystery about this evolution in philosophic outlook. Long 

ago old Parmenides settled the point that the explanation of mo­

tion could not take place on a monistic bails. Committed to a 

single causal factor by their method, therefore, those who re­

gard empirical science as a philosophy can orly save their monis­

tic preconceptions and the reality of motion by throwing out being 

and intelligibility altogether. 

Under these conditions, hhe morlst has a choice of two 

possible alternatives: he can try to restore a semblance of in­

telligibility to the change of the materirl world --y identifying 

it with the evolution of Mind, which i.:. the s-'t of intelligibi­

lity, or else he can abandon the whole of the intelligibility 

and identify even the mind with material beconing. The first 

alternative is doomed from the sbart, at any rate if its pur­

pose is to render tae basically irrational understandable, for 

all tr.at this alternative accomplishes is to re ove the b.<sic 

impossibility of the explanation of ^oti n from the material 

world and place it in the raind. If development without cause is 

senseless in the extra-mental v/orld, it is no more understandable 

in the vaental, and the total result of the atte~ t is simply to 

make the reason the very locus of the unreasonable. I think 

that it is precisely t.nis failure of Idealism, at least of He­

gelian Idealism, that led J'arx and his followers to despair of 

the raind as a speculative instrument, and led t-̂ein to think of 

it as a practical faculty that is subsequent to something else 

and meaningful only in relation to something else. .t least 
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t h i s posit ion has a s l igh t advantage in consistency, i f scarcely 

in l og i c , over the i d e a l i s t i c version of monistic evolutionism. 

I t i e questionable whether the resu l t ing set of opinions can 

adequately be called a philosophy, (although t h i s objection may 

be only a personal pre judice) . But philosophy or not, the set 

of opinions comprised under the head of the .Marxist philosophy, 

or any other evolutionary materialism for tha t matter, has the 

advantage OJ rendering i t s e l f completely immune from cr i t ic i sm 

on i t s own ground by f l a t l y denying the v a l i d i t y of the rer son 

that i s the only conceivable means of assessing i t s value. 

This denial of reason takes the form in Varxism, a s in 

other s imi lar philosophies from the time of ! e r ac l i t ua , in a 

denial of the pr inciple of non-contradiction, that i s in the af­

firmation of contradictories" of the same subject. r:f course, 

every philosopher must r ea l i ze tha t change involves opros i t e s , 

but the attempt to cram a multiple r e a l i t y into the s t r a igh t -

jacket of a monistic system involves) a refusal to subject the 

opposition of change to any sort of meaningful ana lys i s . If 

everything i s iden t i f ied in the uni ty of matter, t ;en the oppo-
13 

sites are not only unif ied, they are i den t i ca l . Since ra t iona l 

logic i s based upon the impossibi l i ty of any such i den t i t y , then, 

bialect ical Materialism i s able to dispense with t h i s Instrument 

and to replace i t by a purely h i s t o r i c a l descript ion of progress 

through opposi tes . 

13. J .B .S . Haldane, "The Marxist Philosophy," in Adven-
foros of a Biologis t , p . 261. " I do not think tha t there i s any 
ohoice between denying the r e i l i t y of matter and admitting the 
unity of opposi tes ," 
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Now i t i s possible to show, as Ar i s to t l e showed over two 

thousand years ago, that any posi t ion that a t tacks the basic 

principle of thought i s s e l f -des t ruc t ive , i t i s possible to show 

that anyone upholding such an opinion i s by tha t very fact dest roy­

ing h i s own claim to be more nearly correct than h i s opponent, 

and tha t , as opposites are t r u e , any statement that they make i s 

Mcaninglees, since i t might jus t as well be expressed by the con­

trary expression. Of course, Haldane and the other Marxists 

attempt a r e t r ea t from the absolute denial of the pr inc ip le of non­

contradiction by appealing to the ult imate resolut ion of a l l con­

tradict ions in the i n f in i t y of matter , and to a corresponding 

infinite t r u t h which can be approached, though never a t ta ined , 

and i s suff ic ient to guarantee the gre. t e r r e l a t i v e t r u t h s of 
14 one set of doctr ines over another. /h i s r e t r e a t , however, 

plausible as i t may sound, must eventually f a l l back upon the i r ­

ra t ional i ty that i s at the root of the whole system, for any a t ­

tempt to analyse the sense In which the matter of tne world i s 

said to be i n f i n i t e would show e i the r that the opposites so con­

tained in i n f i n i t y ( i . e . in an absolute, actual in f in i ty) cannot 

cake an appearance except in a l imi t ing pr inc ip le diverse from 

the i n f in i t e , or that a purely po ten t ia l in f in i ty (the sense 

la which an i n f i n i t e becoming would rea l ly have to be In f in i t e ) 

would be homogeneous chaos without a diverse pr inciple to make 
*v 16 
the opposition a c t u a l . 

14. Ibid., p. 230 

15. Aristotle, Physics, I, ch. 6, 189 a 29-33. 

16. cf. Section II, Chapter 2, pl71. 
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The Marxist philosophy, vulnerable as i t i s on the score 

of i t s denial of the basic pr inc ip le of thought, a-oes not need 

refutat ion so much as i t needs understanding. Haldane claims, 

as we have seen, that Marxism 1.. the l o p i c . l oitcome o± t e un i ­

versal applicat ion of the method of empiriolo",ical sciences to 

the whole realm of human knowledge. His tor ica l ly , tl erefore, 

**arxism depends upon the assumpiton tha t t e whole of diverse 

rea l i ty can be adequately comprehended by a method commensurate 

with one pa r t i cu la r aspect of r e a l i t y . Instead of allowing science 

to be f l ex ib le and responsive to t i e demands of a see-min(,ly mul-

t iplu x*-.^xxoy, marxism attempts to enoomapss t I s r e 3 l i t y witi^in 

a sort of s c i en t i f i c corset which d i s t o r t s r e r l i t y when too much 

of the world i s stuffed witnin i t s narrow bounds. Once t h i s en­

t i r e l y a p r i o r i and unwarranted assumption i s understood, the 

whole of the ka rx i s t philosophy—its prac t ica l alia, i t s d i a l e c ­

t ical and an t i - r a t i ona l l og i c , i t s evolutionary character , and 

i t s monistic materialism—becomes c lear . Haldane reveals t h i s 

methodologic 1 prejudice in h i s argument against p l u r a l i s t i c 

Systems. I t i s not r ea l ly in t e rns of an explanation, but in 

terms of a specif ic kind of explanation that Haldane c a l l s 

pluralism lacking. 

As for the p a r t i c u l a r arguments by which Haldane attempts 

to defend h i s choice of the ma te r i a l i s t i c as opposed to the 

ideal is t ic var ie ty of monism, none of them ice- to mean much in 

the absence of the epistemolopical suppositions seen 'hove. "he 

question of the physiological explanations of consciousness v.e 

* i l l take up l a t e r in the chapter . *s for the argument tha t 
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matter must have preceded mind because the fo s s i l record es tab­

l i shes t: i s p r i o r i t y , i t i s a l i t t l e d i f f i cu l t to see how the 

foss i l record could contain any record of the remains of a ind 

that preceded the body, ih i s i s simply a var ia t ion of the cheap 

ancient argument against t ae human soul that no surgeon had ever 

discovered i t in dissect ing the body. 

In discussing the specific problem of the nature of the 

l iving organism, the community of outlook induced by dependence 

upon a unif ied method i s obvious between the modern Dynamistic 

descendant and i t s seventeenth-century mechanistic ancestor, hus, 

although there are the differences in de ta i l we m^rit expect be­

tween Haldane and the e a r l i e r proponents of the specific sari' ness 

between l iv ing and non-l iving, they exhibit a ret arkable sameness 

in underlying conception and plan of arpunentation. .s a matter 

of fact , i t we but subs t i tu te some r :>dern sc i en t i f i c ter-)s for 

those of Creek physical theory, e .g. enzyme for f i r e or he l io -

tropism for the theory of absolute natural p lace , v.e can r e ­

cognize most of the modern arguments in the De Anima. Lost of 

the arguments, ancient or present-day, are mentioned at l e a s t 

in passing by Haldane, so we wil l use h i s arguments as the pr in­

cipal focus of our discussion of the value of the a n t i - v i t a l i s t i c 

theories of l i f e . Furthermore, i t w i l l be convenient to t r e a t 

these arguments from the viewpoint of t h e i r bearing upon the 

unity of the organism and upon the e x t e r i o r i t y or i n t e r i o r i t y of 

the mover. 

The arguments for the subs tant ia l mul t ip l i c i ty of the 

organism may be summarized under the following headings: 
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1. There i s obviously some d ive r s i ty about the organism. 

As a matter of fact there i s nowhere found in nature a homo­

geneous l i v ing substance d i s t i n c t in i t s chemical or physical 

charac te r i s t i c s from the substaices found in inanimate na ture . 
17 Thus as Driesch points opt the re i s no d e t e n l n a t e moment when 

you can say that digested food becomes " a l i v e . " 

2. These qua l i t a t ive ly dif ferent par t s show a remarkable 

independence of act ion, '.-'hen separated from the organism, ti ey 

continue to turn out the aa'ae » roducts that they do within the 

org:nism, alhs.ough perhaps not with the same de,- ree of efficiency, 

nor, in many ins tances , for any protracted period of time. Not 

al l such substances have been Isolated but t ' ere i s no reason to 

suppose that any substance within the organism performs a func­

tion tha t i t does not or might not perform outside i t s organic 

environment. Under the circumstances no one of the const i tuents 

out of which the organism i s made can be said to be a l ive in or 

out of the organism i t s e l f , since i t performs bas ica l ly the same 
18 a c t i v i t i e s under both circumstances. 

3 . Arguing in the same fashion, we can point out tha t 

the mul t ice l lu la r organism are composed of smaller organisms, 

i .e , c e l l s , tha t l ive tmeir own l i ve s and under prooer condi­

tions can continue to do so a f te r the death of the la ryer o r ­

ganism. This i s t rue , for instance, of the chicken heart tha t 

was kept a l ive and continued to function lonp a f te r the death of 

17. Driesch, Science and Philosophy of the Organism. 
P. 291. 

18. J .B .S . l indane, 'What i s Life?" in Adventures of 
a Biologist . p . 66. 
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the chicken. Hence the major organism, at l e a s t , la simply the 

functional t o t a l of a c t i v i t i e s tha t are performed primari ly on 
19 a ce l lu l a r l e v e l . 

4. Similar ly evidence ia adduced to prove tha t the unity 

of consciomsness, so often brought forth as a proof for the uni ty 

of the organism, i s ac tua l ly reducible to merist ic elements. The 

proof adduced b> Haldane for t h i s fact are tne gradual de te r io ra ­

tion consciousness due to the disorganisat ion of the brain at 

death or under brain surgery, AS a matter of f ac t , Haldane com­

pares thoupht to a symphony orchestra made up of an astronomical 

number of Instruments. The compositions played by the orches t ra , 

like consciousness, possess a uni ty , and t i " aosence of one or 

two viol ins anong a multitude v.miuld i.iake l i t t l e or no difference. 

Nevertheless, the unified musical opus i s made up of a number of 

dist inct sounds produced by d i s t inc t instruments, and the resu l t 

i s tha t the removrjl of t^e e n t i r e viol in section has a not iceable 

effect upon the unity of the symphony, jus t as the death of a 

major section of the brain a f fec t s the consciousness. 

In the system of mechanism advocated during the seven­

teenth century, the explanation given of t h i s set of f ac t s (with 

the exception of the l a s t ) was tha t the bod/ was made up of a 

multitude of substances w l c h functioned together with t».e kind 

of unity cha rac te r i s t i c of a pr in t ing r.ress. ~n the h-^is of 

th i s theory, i t ahould be o o d h l e to Predict in SOru. ue t a i l the 

&M&&&&, p.'B66: H a l d a n e « " * * * i s Death?* in Adventures of 

20. i b i d . , pp. 67-68. 
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behavior of such a system through a mathematical deduction. The 

t o t a l f a i l u r e of science to carry out 3uch predic t ions in any 

de t a i l on the organic l eve l , and even, for that matter, on the 

chemical l e v e l , has led to various systems of holism, e.g. the 

Emergent Evolution of horgan, and f e current ly popular Gestal t 

school in psychology. These theor ies admit tne appearance in 

composites of c h a r a c t e r i s t i c s , especial ly of un i ty , thmt have 

no adequate explanation in the par t s out of vraich the whole i s 

const i tuted. The basic pr inc ip le of knowledge in there schools 

i s that "The whole i s greater than the sum of i t s p a r t s , " Un­

fortunately these spec i f ica l ly modern ty^es of holism assume with 

mechanism that an explanation in terms of pa r t s i s tne only type 

of explanation possible , and so, o rd inar i ly , tney regard the 

appearance of novelty as a more or l e s s i r r a t i o n a l element, the 

existence of which science must recognize as an inexplicable datum, 

Haldane accepts the appearance of sucn nove l t i e s , and of 

unity, as a fac t because as a Marxist he i s coiaiitted to an evo­

lutionary theory of becoming, >nd a l so , of course, in obedience 

to the fac t s of r e a l i t y , he i s not completely committed to hhe 

irrat ionalism of the Emergent Evolut ionis ts , however, for while 

he admits the appearance of qua l i ta t ive cha rac t e r i s t i c s in the 

composite tha t do not appear in the p a r t s , he usually i n s i s t s , 

as a s c i e n t i s t , upon the fact that these oua l i t i e s must in so ie 

fashion be already present in the par t s , he does not then find 

i t necessary to account i n t e l l i g i b l y for thf co-existence of t h i s 

quality of the composite with i t s opposite qua l i ty , the one tha t 

actually appears in the part—in t h i s respect he can f a l l back 
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upon the basic i r ra t iona l i sm oi the Ja rx i s t philosophy tha t p ro­

claims the uni ty of oppo s i t e s ar, the fundamental const i tuent of 

r e a l i t y . lthough, as I say, Haldane ordinar i ly i n s i s t s upon 

puehing t h i s i r r a t i o n a l i t y back as far as t;,e part , r.e coes not 

seem to t r y to account for the supra-functional uni ty oi the 

organise, on the bas i s of i t s p a r t s . »hile the operative oneness 

of l iv ing beings can be accounted for on the bas is of the p a r t s , 

the indiv idual i ty of the organism miiSt bt a t t r ibu ted to the univry 

of opnosites. As a matter of f ac t , Haldane claims that t r e 

Jrarxist philosophy has enabled him to recognise the problem of 

reconciling the mer is t ic features of the organism wit a i t s i n ­

dividuali ty as a f a l se problem—we should have expected nothing 

else as Dia lec t ica l " l a t e r i a l i s t s . The problem, therefore , i s 

not to account for the "why" of t h i s apparent conf l ic t , but 

Simply to describe the operat ions in which the organism wani-
21 fests each of these c h a r a c t e r i s t i c s . 

Whatever explanation be given of i t s mu l t i p l i c i t y , the 

fact of d i s t inc t ion within the organism remains, and i t is t n i s 

fact tha t i s d i rec t ly demonstrated by the arguments mentioned 

above. Although i t i s c lear tha t the philosophic presuppositions 

of the various proponents of the subs tant ia l d ive r s i ty within 

the organism render t h e i r ul t imate in te rp re ;a t ions of the fact 

of mul t ip l i c i ty inev i t ab le , and in t h i s sense i t raiyht be said 

that the whole question has been se t t l ed before i t ever a r i s e s , 

nevertheless these arguments do have the appearance of eo tab l i sh-

21. J ,B . S. Haldane, Karxist Philosophy and the Sciences, 
p. 109. 
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ing the substantial multiplicity of the organism. If, as 

Thomas Aquinas shows, a thing' s operation i proportioned to its 

being, and If, as modern biology seems to show, the parts of the 

organism produce exactly the same effect within the organism as 

they do when they obviously exist as independent beings, there 

seems to be no reason to suppose that they do not exist as in­

dependent beings within the plant or animal. 

The question we must ask, therefore, in order to decide 

this problem is whether the effect in the tvo instances is in 

truth ex ctly the same. Here we must take account of the fact 

that a qualitative similarity of effects does not definitively 

prove their substantial identity except waen the characteristics 

in question have a demonstrable connection with an essence as a 

necessary and unique effect thereof. To draw a comparison with 

mathematics, we could never know whether or not two triangles 

were congruent from the fict that both were the same sV;de of 

white or measured the same degree of heat, for such characteris­

tics are accidental to the nature of the triangle; but we could 

establish tneir congruency if we could show that two sides and 

the included angle of one were equal to two aides and the in-

Oluded angle of the other. In the same way we must now look for 

specifying characteristics ot these effects 35 tney are produced 

within or outside of the organism to see whether they are really 

the same or not. 

Mow the primary effect through which we can identify the 

substantial agent responsible for any given operation is really 

only the ultimate end of the operation, for this is the end that 
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finally and completely determines what tne agent will do, in­

cluding whatever means are chosen as stepping stones to that 

goal* oince therefore a given intermediate effect is not com­

pletely specificative of the agent's action, it is conceivable 

that several different principal agents could, especially by use 

of an identical instrumental cause, produce similar or specifical­

ly identical mediate effects on the way, however, to entirely 

different ultimate effects. Thus the ultimate use to w.-iich a 

Chinese hog and a house-painter put the absorptive power of the 

hog's bristles is entirely different, although, of course, the 

absorptive action ot the bristles tnemselves Is the sa..e in both 

cases. And even among ultimate ends, we must differentiate be­

tween the effect to achieve which and tre being in whose interest 
22 

the effec'o is achieved. The reason for aking this distinction 

hegis that, although the final cause in the sense of the end of 

the deed may be analyzed to show its proper cause only on the 

condition of knowing the nature of the effect itself—a condition 

rarely satisfied in dealing with natural things—the principal 

agent, i.e. the proper cause of the effect, can be idertified 

easily if we know the being for the sake of mhich the effect is 

produced, because in this sense, as v.fe saw earlier in this 
23 

work, lie end of the principal a/,ent is itself. 

Now whatever the particular process being consider d with­

in the organism, and whatever the intermedin te steps by which it 

22. Aristotle, De Anima. II, ch. 4, 415 a 3; ot. Thomas 
Aquinas, IJS IJ, Li brum Sent ent iarum. dist, 1, a. 11, art. 1 

23. St. Thomas Aquinas, Summa Contra Gentiles. Ill, 17. 
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i c reached, t h e p r i n c i p a l b e n e f i c i a r y of a l l o p e r a t i o n s wi th in 

c normal orfCAlsm i s t h e whole organ a . T h i s , then , i s t h e u l ­

t imate end of t"»e tafreiit, nd s ince th i r , end i s f u a ent i t s e l f , 

I t fol lows t a a t t a e p r i n c i p a l a ent i s t"~e o r ->n «*. "he p a r t s 

which produce p a r t i c u l a r e f i e c t o withir . t ;« orfyars'sir., t h e r e f o r e , 

are p roduc t ive of intei- 'Odl.- te cods ormy, hence ts.ey nre r e l a t e d 

to the u l t l i a a t e end of t n e oper .ion a s i n e t r a-entml erases* Al ­

though t a e ory.aj'lsm, t h e r e f o r e , l a and ma-st be emvosed of . a r t s , 

i t ia ne /e r - jhe lese on inde en iont sut s t a n c e , and the p ^ r t o t..eti« 

eelves cannot be suLst . .cec, whetner thety be car- ic. I s o r c e l l s * 

Ctherwise th.ere would be subotances e x i s t ia, . in the. subjec t of 

other suhs t aaces , . e ta c 01 a f f a i r s thjt . involves a n->nt i n d i c t ion* 

Of course i t i s IDS, necess&ry to b e l l . v o t ha t every­

thing w i t h i n the ory<p»n is>-i i s a '>art of the subs tance ifcsel*, i t 

i s p e r f e c t l y conce ivable th- i the^e p a r t s a r e subetanc«>s pr-v'u-

ced by t ee or -mlsra ar-i merely e x t r i n s i c a l l y u n i t e d t j 1\ es v 

tool i a u n i t e d t o a ccrp<ncer and used by n l " for h i3 -v t i i r -

poaee. In the s t r i c t se *se of th» vee r , an i n s t r u «.-ital oans* 

i s j u s t such an independent sula t r c e , f o r i t i s ... a cm ti *t 

•roduGoa a proper e f f e c t d i f f - i« \t from t.«: ul t ima ho end, *nd t h u s , 
/A 

as an agen t , i s a substjoe© as w e l l . 

I t seems to • o, h ti.evcr, ti a t t;»«rv I s rn re- . l roaaon 

to i n s i e t upon t h e o x t ' V i o r i t y of t u e . e ins t ruments to t h e o r ­

ganism. In f a c t i f we a l low ou r se lves t o f ' L K of everyts.iarj 

•h',. e . g . J a r i t ; in d i e t i : ^uLntiou etv »>n th'. .llvin.-; and 
non-livIfMt p a r t s of tfr-e b-sdy n J** e t a i n g l i x e t h i s b e i s : cf. 
"Motes e»ur l a jonc t l e t t ae N u t r i t i o n , * in Sevue Thomlete. I L I I I , 
no. 2, p. 264. 
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tha t i s used as an ins t rumental i ty by the organism as beinr ex­

t e r i o r to the subs tant ia l composition of the organis*1, we wi l l 

find ourselves in the r id icu lous posi t ion of maintaining tha t the 

whole mater ia l par t of the organism i s outside i t s e l f , or In some 

sort of Platonic-Cartesian posi t ion of ident ifying any r e a l l y 

l iving being with i t s soul . The untenabi l i ty of the l a t t e r theory 

we discussed in the l a s t chapter; the hypothesis t . a t the l iv ing 

thing i s something e lse besides i t s e l f i s not even i n t e l l i g i b l e . 

To understand, then, how the par ts can be related to the 

whole as i t s instruments and s t i l l not be substant ia l ly d i s t i nc t 

from i t , we must consider how natura l substances produce t h e i r 

effects. The important point for us to consider in t h i s place 

i s that such a substance can not produce any effect at a l l d i r e c t ­

ly, because i f i t did the effect sould have to be, according t o 

our principle t ha t the effect and cause must be similar , another 

substSajce of the same kind as i t s e l f , .how although t h i s r equ i re -

insnt Aiay seer.t to involve no impossibi l i ty , vnen we consider tha t 

being the cause of tae specif ic nature of such an effect would 

involve being the cause of oneself as wel l , inasmuch as the 

cause also has tha t specific nature i t s e l f . Insofar as t h i s i s 

true, therefore , a natural agent i s not the cause of e i t h e r of 

the elements, matter or form, tha t go to ^ake up the substant ia l 

nature, but merely for the Individual union between them exist ing 

here and now. * This the agent does by a l t e r i n g the accidental 

Characterist ics of an already exis t ing material substance in 

25, a t - Thomas Aquinas, Summa Th., I , q. 104, a r t . 1. 
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guch a way as t o "drive out" one subs tant ia l form and prepare the 

way for the union with another. ^ince t i e immediate effect of 

a natural agen t ' s act ion, therefore , i s on the accidental l eve l , 

the p r inc ip les whereby the aaent a c t s must be qua l i t a t ive mid i f i -

cations of t i e substance, a I t nop rh the agent i t s e l f , to be sure, 

must be the substa, ce. In tmis sense, therefore , t.v e q u a l i t i e s 

are re la ted to the substances as instrunients to a principfljL agent. 

Insofar as i t s actions and react ions with the material 

world are concerned, and also in the in te rac t ions of i t s pa r t s 

upon each ^ther , the l i v ing or- nism displays the same qua l i t i e s 

as are found in non-living bodies: resistance , heat and so on. 

Since the effects produced by the orranism in t, ese react ions 

are generical ly no different from the effects produced by i nan i ­

mate substances, i . e . changes in s i ze , place, temperature, and 

eventually In substance, there i s no rea l reason to suppose that 

there should be any qua l i t i e s present in organisms in v i r tue of 

which a l t e r a t i o n s take place which are not present in non-living 
27 

things* The basic difference in the f inal end of the l i v ing 

thing as opposed to tha t of non-livinp substances i s not in the 

kind of effect produced b - the vegetative a c t i v i t i e s , but r a the r 

in the re la t ion of tha t end to the agent i t s e l f . 

Consequently, as long as the part of an oiranism shows 

the same qua l i t a t ive <eterminations as t ose possessed by other, 

non-living agents, there i s no reason to wonder that i t produces 

26, S t . Thomas Aouinas, De Anima, a r t . 12, 

27. That i s , q u a l i t i e s of the t h i rd soecies , cf. . . r i s t o t l e , 
Qatsgorlcs. in Basic Works of A r i s t o t l e , t r ans , by idgh i l l , ch. 
I , 9 a 28 ff. 
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effects as intermediate ends that are cualitatively tae same as 

those produced by the inanimate sub st'-nee, and even that a chemi­

cal, substantial change produced thrô •••;). t*cae accidental dis­

positions might be the same, .vhat could not be the s..ne is the 

specifically proper effect of the pri._eip.vl ?yent. Thus, if a 

part of the oryanism, on bein0 separated from the oryyr.nicr.i, re­

tain qualities similar to those it mad in the or„ nisu, there is 

every reason to expect that to happen that doei rctumlly happen; 

that the immediate result of the action jf ihesi qualities will 

appear, but that the proper effect of the subsUmce of which it, 

the separated substance, was formerly a part will certainly not. 

This understanding can be applied to the parts uoth che.:ical and 

cellular. 

A similar distinction can be applied to the objections 

attempting to show the divisibility of consciousness. There is 

no doubt about the fact ihat consciousness embraces a pood ".any 

sharply differing activities. Neither is there any serious quar­

rel that these conscious activities involve modifications of ma­

terial organs, at least as pre-requisites of the psychic acti­

vities. The destruction of parts of consciousness by the destruc­

tion of parts of the brain or nervous tissue proves no rore than 

this: that the activities of the conscious faculties are different 

and depend upon different organs. The unity found in conscious­

ness, as we showed above, has to be the unity of tne ouhject 

underlying the activities, and this i3 not destroyed by V e de­

struction of the nervous tissue. nnce again, the difference is 

on the qualitative level, the unity on the substantial. 

http://pri._eip.vl
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Thus the modern h o l i s t i c outlook on the problem of the 

unity of the org-nism co.ies c loser than rex ism to a recognition 

of the fact that t i iere i s a oneness about the organism that can­

not be explained by anything anong the quant i ta t ive ly separable 

par ts of the plant or animal. Insofar as Hald> ne» s theory of l i f e 

contains elements t; at rese ble holism, i t i s t rue t. at haldane 

himself recognizes tha t the organism's unity cannot be crplained 

on the basis of i t s d ivis ions , roth^.however, f a l l short in 

fell ing to find * nother i n t e l l i g i b l e explanation when the mecha­

nist ic one had shown i t s e l f to be def ic ien t . 

The second group of arguments adv^ need by the proponents 

of the specific sameness of l i n ing and r^n- l iv ing are designed 

to show that these two c lasses do not r e a l l y dif fer in respect 

to the ex te r io r i t y of the i r movers. nd these arguments, in 

turn, can be divided into two groups, the f i r s t attempting t o . 

show tha t the mover of the organism i . rea l ly not In t r ins ic to 

the organism at a l l , the other ro in t in • out cer ta in cai.es in 'rhich 

non-living substances ap. ear to move themselves. 

Character is t ic of the arguments designed to provr tha t 

the mover of e l iv ing being is ext r ins ic i s the reasoning f i r s t 

advanced by Helmholtz based u on ;-he principle of the. conservation 

of energy. If there i s a mover i n t r i n s i c to a l i ^ i n r bein---, 

runs t h i s d i a l e c t i c , then there should be energy produced by 

the plant or animal I t s e l f which does n-t core to i t from v.-ithout. 

But t h i s would mean tha t the organism created energy, ,? s i tua t ion 

that would v io la te the p r inc ip le of the conservation of e.ier y. 

Experimental evidence shows t h a t , applying the same formulae for 

http://cai.es
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for the conversion of energy from one form to another, b io log i s t s 

can t r ace with considerable accuracty the energy output of the 

l iving body back to the energy absorb d by the or anism out of 

i t s food and from other external sources. 

Other arguments to prove the same point are l a rge ly de­

fensive proofs, designed to ahoiir how some pa r t i cu la r aspect of 

the organism' s a c t i v i t y can be explained by agencies in some 

sense ext r ins ic to the organism i t s e l f . i'hus i t was the ear ly 

success of a mechanical explanation of t>e fact of locomotion— 

an explanation in terras of the action of the mupclea upon the 

bones, and the function oc the l a t t e r as levers—that pave the 

f i r s t great impetus to modern mechanism. Similarly b io log is t s 

have recently been able to give more and more detailed accounts 

of the physico-chemical agencies involved In other v i t r l a c t i ­

v i t i e s , n u t r i t i o n , reproduction, ~ro\rth, and even sensation. 

Typical i s the mechanical explanation envisaged bv Haldane tha t 

would account for the whole of 'he nu t r i t i ona l process, even 

within the c e l l s , as a function of ti e -»urely chemicml notion of 
28 

enzymes. Another such explan. t ion i s tha t piven by -alda^e 

Which describes sensation as beirp due to I.me action of the ex­

ternal object tha t i s perceived in sensation; the wave s t ruc ture 

of the external ob jec t , i t seems, has the , over of rettin,- up 

proportionate, althou, h slov er , waves in the rervouc s t ruc ture 
29 

Of the perceiving organism. Some of the most r- arkable work 

28. J .B .S . Haldane,"What i s Life?" , in Adventures of a 
Biologist. pp. 57-5o\ 

29. J .B.S. Haldane, .-Israels t Philosophy and the sc iences . 
p4 x 6 5 # 
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in t h i s f i e ld has been done by tha t outst nding proponent of 

mechanism, Jaceues Loeb. His work in e s t ab l i sh i r r the influence 

of various outside forces , the ear th , tor instance, or the sun, 

in es tabl ishing the d i rec t ion 01 gromth and movement in plants 
30 and some of the simpler animals i s especial ly famous; and almost 

equally penetrat ing i s h i s study of t r e purely che.uic 1 st imulation 

of the sperm in causing the development of the ovum ir. the pro-
31 cess of reproduction. "'he technical de ta i l of these explana­

t ions are too complex to reproduce here ; although the universal 

app l icab i l i ty of the observed i a c t s on otfiich these theor ies de­

pend i s ra ther dubious, and alt 'ough the theoret ic 1 in te rpre ­

ta t ion of these fac t s may prove eventually to be insuff ic ient 

to cover the whole of the observable fac t s , nevertheless toe&e 

are objections tha t ~iay be urf-,ed against any theory of v>hyaical 

science, ^and we may provis ional ly , I th ink, aceeat the fac ts of 

the case and the theory as being basical ly cor rec t . 

All of these objections share one com..on viewpoint: in 

dealing with causes, every one of the above arguments adopts the 

sc ient i f ic point of view tha t whatever unif >rmly precedes an ef­

fect and i s absent when the effect i s absent i s tne cause of tha t 

effect whether* or not the effect i s explicable in ter-is of that 

cause. In t h i s w*y there i s frecuently - fa i lure to dis t inguish 

between the causes of tie various aspects of a par t icu la r ef fec t ; 

and t h i s f a i l u re I s p a r t i c u l a r l y not iceable , because these em-

28. Jacques Loeb, The ?<ecr„anistic Conception of Li fe . 
(Chicago: 0. of Chicago Press , T*5l2) P~. 26-27. 

29, Jacques Loeb, A r t i f i c i a l Parthenogenesis ana f e r ­
t i l i z a t i o n , t r ans , by aedman King, (Chicago; U.of Chicago, 1913) 
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p l r i c a l s c i e n c e s a re concerned v-ith the phenomena a l o n e , in t h e 

cases where t h e cause of t h e o n t a l s t a t u s of a fyiven e i f e c t i s 

in q u e s t i o n . The f a i l u r e t o make t r i e c i s t i r c t i o n i s nothing 

new in the h i s t o r y of a t t empts , to expla in t h e na tu re o.i t h e o r ­

ganism. A r i s t o t l e found h i r s e l f under the n e c e s s i t y of e x p l a i n i n g 

Smpedooles* shortcomings in account ing fo r t h e o p e r a t i o n s of t h e 
32 

p lan t by making a s i m i l a r d i s t i n c t i o n : 

"Empedocles I s wrong in adding t a t growth in p l a n t s i s 
t o be expla ined , t ne downward roo t inp by t h e n - tmr r l tendency 
Of e a r t h to t r a v e l downwards, and t a e uom-iro. branching by 
t h e s i m i l a r n a t u r a l tendency of f i r e to t r a v e l umv.ards. *'or 
he m i s i n t e r p r e t s up and down; up ana down a r e not for a l l 
t h i n g s what t hey are for the whole Cosmos: i f we a re to d i s ­
t i n g u i s h and i d e n t i f y organs according to t a e i r f u n c t i o n s , 
t h e r o o t s of p l a n t s a re analopor.8 t-> the head in o n i r r l s . 
h u r t a e r , we must ask waat i s the fji.ee t .at ho lds topet;i<.r 
the e a r t h and the f i r e wi lch t e : c t o t r r v e l in cont r ry d i ­
r e c t i o n s ; i f t e re i s no counter-octing f o r c e , tney v . i i l be 
to rn asunder ; i f t h e r e i s , t h i s aist be the soul fad the 
cause of n u t r i t i o n and growti .M 

This tendency t o lump a l l a s n e c t s 0 / c a u s a l i t y t oge the r 

i s e s p e c i a l l y ev ident in t h e case of t h e argument fro.:, tne ) r i n -

ciple of t h e conse rva t ion of energy. Aside from a r a t h e r ques ­

t ionable tendency to r e i f y c a u s a l i t y , and to regard motion as a 

substance t h a t c n be passed along from one l o c a t i o n to ano the r 

by means of a 'push" t h a t robs tne cause to enr ich t h e e f f e c t , 

the argument shows an u n f i r t u a a t e confusion between *»l r.t happens 

and the f a c t t h a t i t happens, thus v<e saw t h a t an orymlsm in 

nouriah u-; i t s e l f u ses food both for t. e purpose oi r e p l e n i s h i n g 

i t s own substance and f o r the purpose of pCTpviding by ox id iz ing 

the food tl e energy necessa ry t o c a r r y 'm. _ts a c t i v i t i e s ; t h e 

32 . A r i s t o t l e , De Anima, I , ch. 4, 415 b 29—416 a 8. 

http://fji.ee
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food, however, cannot b< cons idered ^s t h e p r i n c i p a l determinant 

of e i t h e r the l i v i n g subst-sace or .' e l i v i p r a c t i v i t i e s , s ince 

these a r e s p e c i f i c and d i f f e r from one organism t o an t h e r , where­

as the food i s r e l a t i v e l y spe?kirry i nde t e rmina t e . S i m i l a r l y , i f 

energy i s regarded a s something co> \on to a l l a t e r i a l t h ings 

t h a t can be passed from one be in r t o ano ther , i t must " f i t s n a ­

tu re be inde te rmina te Pad amenable t o being used i n d i s c r i m i n a t e l y 

in many d i f f e r e n t ways, t h a t i s done with t h e energy, t h e r e f o r e , 

cannot be due to t h e ener y i t s e l f but must be determined by some­

thing o u t s i d e t h e energy i t s e l f , i . e . by the being t ha t i s t h e 

p r inc ipa l eause of t h e e f f e c t . Thus "energy" can never be r e ­

garded r s anything more than an in s t rumen ta l cause , s ince I t 

does not expla in t h e i n t e l l i g i b l e aspect ot t h e ef fec t a s a 
33 

being, t h a t i s , a s a c t u a l o r determined. 

Bas i ca l l y t h e sane l i m i t a t i o n can be d i scerned in a l l 

attempts t o reduce the o p e r a t i o n of r e c h a n l c l f o r c e s . In t h e 

n u t r i t i v e a c t i v i t i e s , i t i s t r u e , t h e e f f e c t s produced s r e t h e 

same in kind a s in the o p e r a t i o n of n o n - l i v i n g substamces—t'. i s 

fact we have c a l l e d a t t e n t i o n to on severa l occasions—and i n ­

sofar as t h i s i s t r u e we do not n e c e s s r i l y have to suppo-c any 

new means of moving o r d i spos ing ma t t e r than appear in non­

l iv ing agents , nor do we have t o suppose any of t r< se means p r o ­

duce e f f e c t s con t r a ry t o t h e i r o p e r a t i o n in the wi r ld of the I n -

snlmate. Thus S t , Thomas obse rves concerning t h e powers observed 

on the p lan t l e v e l : 

33 . Henri Menard, The Philosophy of Being. (Milwaukee: 
Bruce, 1950) , p . 139. 
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"Such powers are ca l led na tu ra l , ooth because they pro­
duce an effect l i k e that of na ture , '..rich also gives being, 
quanti ty, and preservat ion (although the organic powers ac­
complish these th ings in a more Perfect way): and because 
these powers perform t h e i r actions i iBtrumentally, through 
the act ive and passive q u a l i t i e s , vmleh are tr<e ar inc ip les 
of natural ac t ions . "3^ 

The "more perfect way" tha t S t . Thonias describes as cha rac t e r i s ­

t ic of organisms in producing t h e i r e f fec ts , i s , of course, the 

auto-perfection found in l i v i n g as oppo.ed to inanimate sub­

stances. These mechanical c ausa l i t i e s common to both orders are 

responsible only for a ce r t a in aspect of the effect and that 

an accidental one. I t may be -osslble to explain the division 

Of a ce l l w« m&Ciianical grounds, but i t i s scarcely e x l i c b l e 

on these grounds tha t what i s produced as a r e su l t of the d i ­

vision i s a nev; organism having f e same functions as the parent : ; 

i t may be conceivable th t growth, and , to some extent, loco­

motion may acquire a ce r ta in direct ion from hel io t ropis . or 

geotropisci or from other trropisms, (notice the s imi la r i ty to 

ftapedocles* theory) , but wh-mt i s i t tha t i s responsible for the 

nature and function of t. c pa.rt that grows and moves upward 

toward the sunV Of course the oroblem of d e l i n g with the re 

mechanical agencies as external to the organism can a r i s e only 

Upon the supposition t iat tne or, nism i s a substant ia l mu l t i ­

plici ty; If tae l iv iny bcin« be considered as a subs tan t ia l 

unity, as we have seen tha t i t must be, then tne idea of the 

34. "Huiusmodi v i r e s dicuntur n t u r a l e s turn quia habent 
effectual similem natur e, qu *e e t i a a dat esae et quantitatem et 
Conservation em ( l i c e t h ' e v i r e s habea ' t hoc a l t i o r i rodo); turn 
quia hae vires exercent suas act iones ins t rumental i ter per qua l i -
tates ac t ivas et pae6iva.s. ouae sunt nat^ralium actionum p r i n c i ­
ple." Summa rh... I , o. 78, a r t . 2, ad 1 - . 
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organiem as a se l f -per fec t ing being follows from the mechanist 's 

own statements, since no oat denied tae i\ ct that the sources of 

motion are wit ' .in the o< ganism as pa r t s . ^ 

The shortcomings of the mechanistic explanation are e s ­

pecially obvious in t.jc case oi haldane's a t t e .ated explanation 

of sensation on the bas i s 01 the power of external objects to 

set up proportionate wave s t ruc tures in ti e nerve s t ruc tu res of 

the perceiving animal. Such an expl*n; tion ay he considered as 

an indication against the ide-1 i s t i c p>i>t of viev; tha t sense 

knowledge i s or iginated in ti r sensing jelng i t s e l f , , l t h o : h 

there i s no rea l ly new d i f f i cu l ty for even idealism to explain 

here. But the fact th 3t an e x t e n d i cause produces effects s i ­

milar to i t s e l f in an animal i s no explanation at a l l 01 hov the 

animal happens to have knowledge as a r e s u l t of tnat causa l i ty . 

A hot toas te r produces hot t o a s t , bat t . a t does not './alee the 

toast conscious of heat, oense knowledge, as we have already 

seen, i s passive in a ce r ta in respect , and in t rus respect i t i s 

aoted upon by the external world, rat the fact of knowing i t s e l f 

i s different in kind from anyt! Ing produced by smch causa l i ty , 

and must be an immaterial sad immanent act of the knower i t s e l f . 

A l a s t set of arguments to es tab l i sh the speciJ ic same­

ness of the l iv ing and n n-livi:iy i s based upon c o ,ain simi­

l a r i t i e s observed in the inanimate univ t i sc to the self-moving 

ac t iv i t i e s of the organism, in a way the efiect of these ar­

guments i s jus t u..e ooposite ol the resu l t of t:iosc we i ave 

35. Maritain,"Notes sur l a fonction de n u t r i t i o n , " in 
lorcc Thorolstc. XLIII, no. 2, pp. 269-270. 
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been considering, for where s the former ar-agents were designed 

to show that t-e agent cai se of t--e org n.c.is activities: is 

distinct from the orp.nism, the end of these irruients is to 

chow that the cause of certain perfections exnibited by non-living 

things is found in the inanimate substances themselves. 

rhus on the atomic level there are discerned certain re­

markable likenesses to ory nic functions. Not least among these 

likenesses i t the continuous motion that apparently takes place 

within the atom among i ts constituent: parts—a motion t; at seems 

to be exempt from the law of entropy. Perhaps more striking, 

however, is the self-repairing power of the atom—the power to 

rearrange i t s parte in their proper structure when disturbed by 

outside forces, and even to capture rid absorb free electrons 

when it is necessary to restore the electrical balance of the 

whole. The obvious resemblance between this ,ow» r and the nutri­

tional power of plants needs no emphasizing, Moreover, i t is 

even claimed that there is a rfsemblance in atoms to such pecu­

liarly mental phenomena as freedom. This rather startling l ike-

cess is claimed for atomic particles because It Is impossible to 

predict with accuracy what they are going to do next, since the 

position and velocity of such a particle cannot be ascertained 

simultaneously. The impossibility of raking such simultaneous 

measurements was enunciated as the principle of indeter iniem 

by Heisenberg in 1927. The determini*ur. noticeable in lar; er 

aggregations of particles, according to tKis view, iw wholly a 

natter of statistical probability.36 

t« » * 6 , A , 3 # Eddington, The Nature £t the Physical World. 
tt.f.j Hacmillan, 1946), pp. 2lO-229T^ l ~ ' 
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Other'resemblances above the atomic leve l can be found 

In the seeming reproductive power of the so-called au to -ca t a lys t s . 

These are chemical compounds t h a t , wnen placed in the proper en­

vironment, have the property of causing taore of t he same com­

pound to be formed, and at a r a t e tha t constantly acce lera tes In 

proportion as more and more of the substance i s formed. Row in 

both of these proper t ies ( i e . the fact tha t the produced substance 

i s l ike the ca ta lys t and the addit ional fact tha t the speed of 

the react ion Increases as i t progresses) are found as well in 

living thinys in the process of ce l l d iv is ion . The case of the 

tobacco aiOoaxc, of which Haldane makes so much in h i s argument, 

i s regarded as a t r a n s i t i o n a l case exhibit ing many of the addi­

tional features found In l iv ing th ings in reproduction, i t i s 

upon the existence of such chemical substances that Haldane bases 

his early theory of the l iv ing things as a se r ies of such self-

producing chemicals, each one of which requires the presence of 

a l l the o thers as the only sui table environment for i t s self-

product ion.^ 

Another s t r ik ing resemblance to l i v i n g operations in the 

world of the inanimate i s the l i keness , long recognized, between 

the growth of l iv ing things and the structured growth of c rys t a l s 

in a supersaturated solution of cer tain chemicals. The super­

f icial nature of t h i s pa r t i cu l a r resemblance has long been recog­

nized by even the most outspoked proponents of mechanism; how­

ever the l ikeness i s s t i l l mentioned in passing by raany mechanists, 

37. J .B.S, Haldane,"The Origin of L i fe , " In Possible 
Worlds, pp. 151-154. 
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including Haldane, as an indicat ion i f not a proof of the essen­

t i a l l ikeness between the l iv i ip . and the non- l iv ing ."^ 

Analogous to the^e problems in the analys is of t<,e nature 

of l i f e were similar d i f f i c u l t i e s for . . r i s to t l e and Vhomas Aquinas 

in accounting for the difference between i l r e and a l i v ing thing, 

and also for t je apparently self-moving ci smvett r i s t i c s of bodies 

that move toward the center oi the earth and of the l i ^ ^ e r bodies 

that move away from tha t center . I t < ay be sa a t>at the behavior 

of f i r e , which was regarded by t ae amcient6 as a substance, i s 

almost exactly that of t. e auto-canalystc that we mentioned ear ­

l i e r . And the behavior of a body tha t , ' avirr, been >t r e s t , 

begins to f a l l a f t e r tin removal >f some obstacle i r q< i t c s L l i a r 

in i t s e ssen t ia l s to the behavior of oho.is. Let us exauinv tnese 

ear l ier analyses of thrse problems to 3e< '.o* adequrtel} they 

account for our present d i f f i c u l t i e s . 

The Ar is to te l ian explanation oi' the upward aac downw rd 

motion of unproprlled bodies i s u&3ed, as i s '..ell known, upon a i s 

idea of the natural .-lace of bocles. Kach oi t r e four elements 

recognized by the ancients was supposed t:» have a olfee witi in 

the geo-centric universe t h a t was ost f i t t i n g to i t s specific 

nature, earth near the center , vater next, then ? i r , and . i na l ly , 

at the outer ost extremity'of the t e r r e s t r i a l s rnere , f i r e , . i k e 

everythl g e l se tha t i s na tu ra l to a th ing , I . e . tha t ia any 

accidental modification t lat i s c aracter i&tic >f a cer ta in 

species because of sore f o r . a l exigency oi' I hat nature, the 

18. I b i d . , p . 155 
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property of being in a specific Place i/as within the power of 

the agent generating the na tu ra l thing, «id normally vould be 

generated by tae agent along with the specific form. The only 

circumstance tha t could prevent t h i s accidental perfection or 

any other property from being so generated would be the i n t e r ­

ference of some outside Impediment. The removal of the Impedi­

ment, therefore, merely permits vrtiat i s e s sen t i a l !v the object 

of the agent*s exercise of generating power ot take place. In 

a way, therefore , the motion of f i r e or earth to i t s natural 

place when circumstances permit i s merely a continuation of the 

action oi t-~e agent, although accidental ly the act ion i s the 

result of the agent 1s action tha t removes the impediment. 

Similarly, when such a substance i s forced out of i t s na tura l 

place, I t s return to i t s natural place can be considered as a 

continuation of the action of the disturbing a .-rent. In both 

cases, whether we consider the essent ia l cruse of a thing*s 

being in a natural p lace , and therefore of i t s movement to tha t 

place, I . e . the generator, or whether we consider tue accidental 

cause of i t s being in that place, i . e . the remover of the impe­

diment or the cessation of a disturbing mover, the pr inciple of 

notion i s ex t r ins ic to the moved th ing. Contrast t h i s sort of 

generation, in which the normal resu l t i s the completely deve­

loped substance with the kind of generation cha rac t e r i s t i c of 

living beings in which the tenu of the subs tant ia l generation 

is an Incompletely developed substance in every case, in the 

f i r s t ease, then, the apparent self-motion ie only an accidental 

concomitant of some abnormal circumstance as fa r as the moving 
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body i t s e l f i s concerned, but an e s s e n t i a l p a r t of t he g e n e r a t o r ' s 

a c t i v i t y ; in t h e second c; se t r e motion vfticrehy the plant or 

animal reaches i t s f u l l development must belong to the developing 

body i t s e l f , s ince i t i s e s s e n t i a l t o such a body t o be genera ted 

short OJ i t s sp< c i f l c p e r f e c t i o n , aad t h i s motion i s not of t h e 
39 essence of the gene ra t ing c a u s a l i t y of the agen t . 7 

I t ia agreed, of course, that A r i s t o t l e ' s theory of na­

tural place, at l e a s t in tne absolute sense meant by i t s author, 

died with the geo-centric astronomy on which i t was based, but 

i t seems that the general p r inc ip les involved in tae analysis can 

be applied to any given set of s c i en t i f i c facts or theor ies with 

about the same r e s u l t s that Ari3tot le and St . Thomas reached. 

I t i s s t i l l t rue of inanimate substances t> vt t. ey are generated 

in t he i r fu l l being, both accidental and subs tan t i a l , whenever 

circumstances permit, hence essen t ia l ly tne power of perfecting 

these substances belonp3 to the generator. The se l f - regula t ing 

power and se l f - repai r ing power a t t r ibu ted to the atom, therefore , 

are essent ia l ly act ions of the ay.ent t a a t brought the b< in^ into 

existence in the f i r s t olace, act ions that operate, because of 

some impediment or dis trubance, at some temporal dis tance from 

the or ig ina l generation. They are ro t rea l ly n u t r i t i v e a c t i v i t i e s 

at a l l . 

In a s imilar way, Ar i s to t l e claims t^a t f i r e , in sp i t e 

of i t s resemblance ot a l iv ing being, does not r e a l l y nourish 

i t se l f or grow. The pro.-f oi t h i s Ar i s to t le himself finds in 

39. Ar i s to t l e , P ys ics , VIII , ch. 4, 254 b 33-255 a 19. 
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the fact tha t the f i r e does not regulate i t s own growth, as do 

l iving th ings , but continues to increase in size at ti.e same 

rate as long as the readi ly avai lable fuel supply holds out . In 

contrast , Ar i s to t l e points to l iv ing t h i r y s that grow only to a 

specific s ize , emphasizing the i n t e r i o r i t y of the cause tha t con­

t ro l s the development in size and qua l i t a t ive complexity of the 

l iving organism. As Maritain points out, t h i s control i e 

more obvious in the animal world than in tha t of p lan t s , since 

there are plants that continue to grow at a more or l e s s uniform 

rate as long as they are a l i v e , as do, for instance, the giant 

redwoods of Cal i fornia . Even in p lan ts , however, there are ob­

servable ce r ta in cyclic var ia t ions in growth that are re la ted to 

but not en t i re ly dependent upon var ia t ions in the conditions ex­

ternal to the or anism, e .g . any gardener knows tha t cer ta in 

plants develop and flower and die at certain times of the year, 

and that keeping a plant tha t blooms only in the summertime un­

der summertime conditions a l l the year around does not have the 

effect of keeping the plant in bloom constantly, i t i s possible 

to modify the eycle somewhat, but not to change the fact t h a t 

the cycle occurs. Also unique in the increase in s ize of the o r ­

ganism as opposed to that of anything e lse la the development of 

a functionally d i f fe ren t ia ted s t ruc ture in the l iv ing being as 

Opposed to a t o t a l lack of s t ruc ture , or at most of an iner t s t r u c ­

ture in the inanimate cosmos. 

40. Ar i s to t l e , De Anima. 71, ch, 4, 116 a 13-18. 

liX, Mari tain,"hotes sur l a fonction de Nutrition,1 1 in 
IOYUC Themlste. XL I I I , no. 2, p. 274. 
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In h i s analys is of the passage from Ar i s to t l e re fer red 

to above, John of St . Thomas makes the cogent o b s e r v t l o n t h a t 

the actual difference between the growth of the l iv ing thing and 

the apparent growth of the non-l iving ta ing i s that the substance 

generated by the non-living t a ing i s numerically different from 

i t s own substance, and i s then ex t r in s i ca l ly united to the gene­

rat ing substance as a continu1 :., whereas in the case of l i v i n g 

things, the substance generated i s numerically as well as speci­

f i ca l ly the, same ae the generator. I t i s not the cha rac t e r i s t i c 

of l iv ing things as such to cause effects l ike themselves; t h i s 

sort of resemblance i s a necessary oondition of any kind of cau­

sa l i ty , Mut i s cha rac t e r i s t i c of the l iv ing things i s t r a t the 
42 

effect i s not only l i ke the cause, i t i s the aaa^e. 

F i re has long since ceased to be regarded as a substance, 

but cer ta inly the same sort of analysis may be applied to auto-

ca ta lys is , to the tobacco mosaic, °nd other virus molecules, and 

to c rys ta l s . Obviously in the ca:e of au to -ca ta l^s t s , whether 

or not tney act in the way usually found in chemical reac t ions , 

tho substance produced i s numerically d i f ferent from tha t which 

produces i t . ihe samo s i tua t ion see s tn exist in the case of 

the tobacco mosaic, although the s i tua t ion aere seems to be con­

siderably more complicated. However there i s no evidence to show 

that t h i s substance reproduces as a f o n of self ..-perfect ion 

that i s proper to the l iv ing , tha t i s by produoin. wit it in i t s e l f 

* part of i t s e l f which, n; beinp; separated, develops into the 

42. John of S t . Thomas, Natural Is Philosophiae. IV e 
3, a r t . 2; Cursus Philosophise. I l l , P . M 'a 24-3oT * " 
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fully-perfected representat ive of the species. In the case o-

the growth of c rys t a l s , as ; a r i t a i n explains, there are two basic 

differences between t h e i r growth and tnat of ?r. ory. a i sn : f i r s t 

that the growth of the c rys ta l takes place orly f± ,i the outs ide, 

by the deposxt on tae ex te r io r of the c rys ta l of a speci f ica l ly 

same par t , and second, more importantly, tj.at tiie organism i s a 

specific uni ty that moves i t s e l i to th t grov/tb . y n u t r i t i o n , where­

as the pa r t s added to the c rys ta l are specxficali : inuepcaaent. ' 

As for the indetej raination of atomic pa r t s , the only fact 

that i s t rue in t h i s case i s tht ' t we cannot determine v; ere t e 

parts are and what t h e i r veloci ty i s simultaneously, and the 

reason v/hy we cannot so determine position and velocity at the 

same time i s because of the inadequacy and in te r fer ing nature of 

the measuring Instruments . To assume our fa i lu re to me.- sui e and 

to predict the future course of atomic pa r t i c l e s i s due to an i n -

determination within the pa r t i c l e s themselves ia to make an ep i s -

temological assumption t h ; t i s by no means j u s t i f i ed by any l o ­

gical proof, the assumption tl at whatever i s can be known by 

mathematical method, ac tual ly t h i s assumption leads to tae com­

plete u n i n t e l l i g i b i l i t y of tae world, as we iu ve seen e a r l i s r in 

th i s chapter. If there i s any poss ib i l i t y of r e d knowledge, the 

cognoscibility of things Must be found within t! em, nd n >t in 

Something external to t i l . ps , i . e . in a measuring instrument. 

Consequently t h i s v i t a l freedom in electrons turns out to be a 
— • - | | !•• HI | IH.I 1 1 1 . » - • II' » . . • . • • • • • I . ._ 1.1 I I I - • ~ - - - -

43. Karitain, "Notes sur la fonction de Nutrition," in 
Hovuo Thomistc. XHIII, no. 2, o. 267. 
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ehortooming in the human Ind, not a real liberty on the part 

of the object known. * 

In 3oite of the shortcomings of the mechanistic view of 

the living world, we mu-rt, I think, allow to this theory a larger 

measure of truth than is sometimes credited to SACBK *.hat we 

must insist upon is not that the organism is not a machine, but 

that it is not merely a machine. Insofar as the orranism Is an 

extended substance it is subject to the same l?ws and restric­

tions that affect all other -aterial V ings in virtue of their 

extension. Insofar as the parts of the organism act upon the 

.non-living: world and upon each other, it is obvious th it it does 

80 by the same physical and chemical powers that are found in 

the world of the inanimate. V/ithin the context of a science that 

seeks to find the inter-connections of phenomena a3 such, and 

that is willing, as a result, to lay aside the quest after basic 

intellipibility for the sake of laws that govern the observable 

elements and their interactions, it is clear that the mechanistic 

assumption is the only possible one. It is perfectly possible 

that there are material reactions that do not have instrumental 

causes in the form of what Thomas Aquinas called the active and 

passive qualities of matter, but there is no a priori reason for 

thinking so, and the only way of finding out under the circum­

stances of human knowledge is by means of continuous experi­

mentation. There is no reason, therefore, why the insistence of 

the philosopher upon the existence of the soul as an explanation 

~ * — — — — w ^ i — « — — ^ — — — » i mi in i - • • • • i i w i i .*mmmmmwm . . — • I • n l n • i mum*» — — ^ — »• • • ' i — I I . H . M I » • I • • • • • • . • , — i 

44. cf. '/incent Smith, o£, c i t . . p . 27?. 



-302-

of the l i v ing a c t i v i t i e s in the i n t e l l i g i b l e and therefore non-

mechanical realm should be mistaken as a de ter rent to a search 

after an e n t i r e l y dif ferent type of explanation. To know what 

causes a given phenomenon i s no subs t i tu te for knowing how, e s ­

pecially i f reference i s had to tae p rac t i ca l control oh the or­

ganism. The ideal s i tua t ion would be for s c i e n t i s t s of both 

sorts to recognize the l im i t a t i ons of t h e i r own pa r t i cu l a r sor ts 

of explanation, and, while taking cognizance of the accomplishments 

of the other, to refuse to enler unnecessary conf l i c t s over dif­

ferent but supplementary explanations of the stt ,e f ac t . 
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.„„, ĝ . i &$ ^ff^£lf|fa qwfttfr" $£ ki£lf (Chicago* 0. of 

r, JM Organiew e j a. wfeolo. (N.Y. 1 P„tnaoc, 1916) 

"' aebrawFSKiAi ivSif *** ^ y i > 1 7 ~ A f l W W ^••JQTs ("•*• • 

Luan. Arnold, and J,B«S. Haldane, Science aM JttiS. Sat>crnatural. 
(R.Y.i Saced and ward, 1935) 

acker, Michael, Psychology. (Londont Longmane, Qreea, k Co., 
IfclT 

Jawitaln. Jacques, ^S^j^r^oj^J^, OMJM ]&££&. & t&SSfcf 
(Parla: Oecclee de Srouwer et Cze*7 19461 

—trr! M.mM m^JST * *'L' kn"°on* 

t Pyefaco po Sotapaycleo. (R.T.j Sheed and »ard, 194B) 



-309-

Karltaln, Jacouee, Throe ftoforaero. (R.Y.i Serlbnore, 1929) 

Rcycrcoa, anile, IdcatltY aad Reality, trane. by Kate Loewenberg, 
- (Londont Alloa aSI KwiSV lW8] 

" i ^ ! t * 1 1 k o ^ ! f A l ! t U^m 2l M&&SX, trans, by L.B. Eyre, 

Reey. Leooate do, HjQaa, QeetUay. (R.Y.i Lengaaaa, Qreea and Co., 

Owens, Jooeph, C. Bo. R*, The. Doctrine of aolax in the *£igS&&JJkW 
MMm^Ul\f9r9SXt0% :ffiettSufc *f ^ K i t W 

Faillino, a.P., Bqdera Thoalgtlc Philosophy. (Westminster; 
Precc, 194*) 2 vole. 

Plate, H i fflalUllltl o f ! lato . trane. by Jowett, (R.Y.i aandoei 
House, 1957) 

Pluakett, Charlee Robert, Purines o£ Wtflfl BlolW* <».*.* ««TT 
Holt, 1930) 

Rcaard, Henri, .T̂ e. Philosophy ej£ PJ&B&, (Milwaukeet Bruce, 1950) 

. The Philosophy ,o£ J^a, (Milwaukee: Bruce, 1948) 

Bcott, George Oilnore, the Science of Bioloxy. rev. ed., (R.Y.i 
Crowd1, 1930) 

Siajer, Charlee, The, Sftory of Uv|fl£ Thlnxc. (N.T.: Harper, 1931) 

Baith, T«V*. and Harjorle arena, Proa Peso art co to Fan*. (Chicago» 
9* of Chicago Press, 1944) 

faith, naecn*. Phlloooohleal Phyolcs. (R.Y.i larper ft Broe., 

St. fheeme Aaeinae, i a Llorua Arlototelio £e Anima. (Turin: 
Marlottl, 1946) 

- m r hi JU2& ma. J& p j K At 3* T̂ ffmi £*4«S|Jb !***•-duction, aotoe, ct etudee hiyt^ricuen par K.o. Roland 
floss 1 in, ' .P. , (Lc Sauleholr, Kaln, Bclglquo, 1926) 

. On Being and Looence. trens. by Amend aurer, C.S.B.. 
\foronto: the PontiHcsl Inetitute of Redieval Studies, 1949) 



-310-

Plilioeophieue, 1944) • 

m . * Poors 9f»nia. (Leonine ed.} ed* by zlxllara, (Roaet 
Typographic Pelyglotta S.C. de Propa^aaaa Fide* 1682-1930) 

fol« I , Xa Libros Perl Hermeneiae. pp. 1-26, and In 
Llbroo Pooteriorua Aaclyticorua, pp. 129-403* 

Vol.* I I , OoawBoateria la Octoc Llbroo Phycieorua Arlototelio, 
Vol* III, la Llbroo Arlototelie de Caelo et ?inde, po. 

1-257, Bo Goner tleae et Corruptlone, 259-322, tfeteorolegi-
coram, PP. 323-417. 

Vol* XV«£2I, fraana Theologiae. and, Cajeton, Thomas de 
Vio» J&e^cataria in uwalua Theoloaiac. 

foi . 1III-1T. guiana Contra nertlleo. and Francis a 
Sylvcetrls, C j e ^ ^ ^ ? in .ujeaaa. ^ntra QontUec* 

i,.. . The rgflaalploo of net .ire, trans, by r.oeourek, ia Aa 
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