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Altrnough the vroblem »: the nature of the distinction
existing between the world of the animace +na that >f tlie ine-
animate is no new one, there is no period in history when the
question has been debatcd with ore vigor than at the »r- sent.
It is only during the last fifty years that > series »f sceming-
ly eritic-1 exnerinents has been cevised to solve the problem
biologically; it is only during that s«ie nerind that the
answers trhu: achievid hare lormed the basis o:ud central theme
of many bioloriecal:and philosop:ical systeus. lie question of
the assessment of these systems in terms of Thomistic philosophy,
therefore, seems particularly op»nortune today.

I should like rarticulsrly t»> acknowledge ny griotitude
to Rev, Jacques croteau, O.M.I., for his inddspensable help as
the director of tiris dissertation. His suggections hav. becn
always fruitful, his criticisms invariably penetrating and
enlightenin-, "o my wife and to many kind friends I owe also
a great debt for their sympathy, encour cement, and aic in the
research, typing, and correction connected wiih this work. 1

am happy to acknowlea:c iy indebtedness to their assist-:nce.
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SECTION I
CHAPTER I

THE HISTORY OF TH: P JLL’

How long ago man began to wonder about the remarkable
difference betiecen living and non-living, who it wzs t:at
first tried to find an explsnation for the difierence and
called this ceuse a soul--thess 2re nroble-s that ¢'.n never
be solved, problere whose answers have been lost in t.ie long,
diu corridors of human merories,

Certain it is, however, that when the -~hilosopiy of
nature drev its first specul~tive breath in ancient “reece, the
problen of the soul wis amonp tie irst to catch its infant
fancy. For Thales, wise n1an of the esrly Greeks and founder
of theoretical philosophy, is reported to have declared "that
the magnet has a soul in iu because it moves the iron."l

Childish as s.ch a statement may seem, it would bc
something less than clearsighted of us to overlook t'e fact
that Thales'! statement shows an incisive understan:ing or the
relationship b-tween motion and soul. It was this one proolem
of the peculiarities of motion as exhibited by living things

together with an attempt at explaining the remarkatle fact of

1. Aristotle,"De Anima" in The Basic .orks >f Aristotle,
ed. by Richard PcKeoﬁ, trans. by J.X. voich, [Nev York: nnncom
House, 1941) I, ch. 2, 405a21-22,
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conscious knowledge that led %o the answers Greek thinkers gave
to the riddle of lii:e.2 Indeed the problems concerning the
nature of life today are the same two,

Being reasonaile men, these ezrly nature philoso-hers
agreed in demanding that some explanation for the unique pheno-
mena of life be given, and th is explanation they further agreed
in calling by the name 'soul.' It must not be thought, however,
that they were all what we would call animists or vitalicts
today, for they display a great variety of solutions to the
problem of the nature of the soul.

Some were outright materislists and declared the soul
to be one of the elements--fire for Democritus,k g ir for Dio-
genes,5 and in Eippo the soul is water.6 "Each of the elements,"
Aristotle remarks ironically, "has thus found its partisans
except oarth."7 And even earth finds a part to play as co-prine
ciple of the soul in Empedocles, vhere the harmony of the four

elements is considered to be the cause of life.

2. Ibid., I, ch. 2, LO3b25-~27
3. e.g. in the arguments of Driesch. cf following chapter.

be Because fire atomrs are round, extremely fine, and
hence most mobile. cf. Aristotle, op.cit., I, ch. 2, 405a8-13.

5. Because Diogenes thinks air 1s "finest in grain."
mg. ’ I, cho 2, w5&21-2ln

6. Since the seed of animpls is fluid, Ibid., I, ch. 2,
4O5b1 -2,

7. Ibid., I, ch. 2, 4O5b8

8. St. Thomas Aquinas, Quaestio Lna de anima, (Turin,
Marietti, 1949), art. 1, c.
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The outstanding exception to this general materialism
among the pre-Socratic thinkers is found in inaxagoras. His
opinion recognizes a connection or perhaps even an identity of
soul and ind-~his analysis is somewhat varue at this point--
and mind for him had nothing in common with anything else.9

In spite of such great diversities of opinions, however,
as Aristotle voints out there are & few points »>f view com on
to almnost all of the pre~Socraiic philosophers. These are the
following: first, that the soul is a self-moving mover-~the
concept of an unmoved mover seemedd to the. less comprehensible
than that of self-motion. Secondly, al.'ost all those who con-
sidered the soul as the origin of sensation, impelled as it
were by the realisation that the likeness of the thing known
must be in the knower, and interpreting this as a pre-existing
likeness, conecluded that the soul must so ehow or anotuer be
nade up of the elements of all other reazlity. The sole exception
to this genera’ rule was, as we have seen, Anaxagoras. Finally
they all recogiized a certain incorporeality and imperceptibility
about the soul itself, and thourh few of tiem recognized that
the soul was not matter, all agreed on making it a comparstively
subtle kind of matter.lo

With these viewe of the pre-Socratics, the conception
of soul in the Platonic dialo:ues has much in co..:on. For Flato,

like many of his predecessors, stsarted his analysis of soul

9. Aristotle, op.cit., I, ch. 2, 405b20-22
10. Xbid., 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 Pimaeus, Plato derived tie 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)ll
after he had first derived the nature of the universe from the
same elemontn.lz Moreover, he explicitly attributed the fact
of knowled e to the identity of principle in both soul and

univorse.13

Now as distinguished from the rest of the universe, the
corporeal world was represented for [lato by the element "the
Other? alone. Hence it is mutable whereas those tlings made
from "the Same" are indestructible, and amonz these is tne aoul.lh
Hence the soul not only is different in kind from the corporeal
universe, but it is immortal as well., .s a matter of fact, the
soul differs so radically from the body that Plato considered
it perfectly possible for the sane soul to inhabit many different
bodies.ls The relationship between them is merely that between

an agent and his tools or between : weaver and his coac.16

11. Plato, "Timaeus,” in The Dialogues of Plato, trans.
by Jowett, (N.Y.: Random House, 1937) .

12. Ibid., 35a

13. Ibid., 37a

14. )Ibid., 4lb, cf also Fhaedo, 70a-90a.
15. Timpeus, i42a-b, Phaedo, 70a

16. Phaedo, 87b
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Hence Plato, while aftirming the need tfor 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, “the
human soul not only subsisted in itself, but also had the com-
plete nature of a apecies."17

To some of these doctrines of Plato, Aristotle gives
his full support. PFor the Stagyrite too there is an essential
difference between the living and the non-living;18 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--thosc of the intellectual
faculty19--and hence may be presumed to have in some sense that
independence in being attributed to it by Plato.20

Of Plato's division of the living thing into two come
plete substances, however, .ristotle will have no part. XNo
soul, regardless of whether or not it is capable of action inde-
peadent of the body, is merely related to its body as a rider
%o its horse or a pilot to his vessel; neither is it simply an

21 On the

:
Sl

extrineic cause, efficient or final, of the body.

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

18, cf. for example his explanation of the difference
between the actions of the elements and thocse of tre plants.
araswovie, op.cit., II, ch. 4, 4Ll6a3-1-, and 1I, ch. 2, L13a23-25.

19. -I_P_i-gt’ III’ cho 1&. L29d9-26

20, ]bid., III, ch. 5, ~30az24

21, Ibid., II, ch. 4, 415b8-1l1l. The soul 1s the efti-

¢ient and f cause of the body, but it is the formal cause
a8 well.



-7
contrary the soul is the act of tre body itself, indeei it is tue
first act, the form, or the 'entelechy' of the body.22 Hence
soul and body togeti:er form one single substance; it wukes as
little sense to ask whether soul and body are one :8 to ask
ask whether a wax seal and its shape arc one.23

For Aristotle then the soul is the (in a way) unmoved
source of the unique type of .otion exhibited by living thin- s;
it is the source, as well, of sensation and of intellectual
knowledge. Because these activities difier from those ol matter,
svery soul has a certain immateriality that differs fro: 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,
for the soul is the form of the body. To these concepts and,
particularly, to the reasons for iheir enunciztion we shall
return when we analyze the notion of life in ut. Thomas Aquinas.

After the time of Aristotle, as is well known, the
predominant interest of Creek and Roman philosophy was ethical.
It was only as a by-product or substantiati-n of some system of
moral philosophy that any speculations on natural philocophy
were produced at all. One of these systems, however, has had a
profound influence on modern philosophicel and scientific thought,
and tor that reason it must be mentioned here.

This development was a revival of the atomism of Deno-

eritus by the school of Epicurus, and by the becst known of the

22, Ibid., II, ch. 1, 412bb
23. Ibid., II, ch. 1, 412b6
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Roman Epiocureans, Titus Lucretius Carus, con.lonly known as
Lueretius, According to this doctrine, there exists nothing but
ltbma and the void. Between one atom and anotrer therc is no
specific difference but only in their individuality and at .ost
in their size and shape. 1t is the diffe:ing arraige erts of
these atoms that constitute the body and create the obvious
differences between one body and another.

The soul, then, like any other reality, is only a body
and 18 easily corruptible. Its peculiar activities, however,
puggest that it must be made ot extre.ely fi.e, highly wotile
atoms, 1dentified by Democritus as fire ato & and later by
Lucretius as the atoms of warmth, air, and aura (an extremely
rarified air.)zh

From the time of the overthrow of the Roman empire, of
course, until the Scholastic revival tlere was little active
speculation abrut the nature of life. It 1is true that among the
Arabian philos.rhers there continuc-d to b~ discussions of various
problems connected with the Aristotellan analysis of the human
soul --for example conc:<rning the individuzl or universal nature
of the agent 1ntellecb25-~and this discussion was continued by
Moses lainonides.26 These questions, however, have only a re-
mte connection with philosophical considerations of the nature

#f life itself; nevertheless the connection is present, and a

[ ——

24, cf., Eric Nordenskiold, The ilistory of Biology,
Srans. by Eyre, (N.Y.: Tudor, 1928}, pp. ZE-hs

25, 8t., Thomas, De Anima, art. 5, c.
26. Lbidc. art, 3’ 6th °bject10nc



-9~
great deal of medieval thought zbout the necessity and the na-
sure of the soul was prompted by discussion of these problems.

The philosophers of the Scholostic period were almost
smiversally animistic in thelr conception of 1ife. The 3ource
of this agreement, of course, is larrely found in the Christian
faith of these philosophers, and in the overwheliing influence
exerted by the Platonic and luter by tie aristotelian philoso-
phical traditions and writings. 3.s the opinions of 3t. Tho.as
are typical of the period, and as his insgirht into the reasons
for such an opinion is far deeper than that of most of the Scho-
lastics, it will be preferable to allow a more comprehensive
resume of medieval opinions nn the subject to wait for expla-
nation until the detalled study of the Angelie Doctor's teaching
{n the second part of this book.

The decadence into which 3cholastic philosophy fell
shortly after the time of St. Thomas, and tre reintrod.ction
into the culture of western Furope of the writings of rore and
Bore authors of -he Greco~Roman world began to turn the eyes of
Benaissance philosophers in new directions in search of answers
for the ultimate problems of nature. The first radical sign of
Shis exploration of new theoreticsl lands in philosophy is found
in Giordano Bruno. The half-mystical and wholly rmaterialistic
Jantheism of Bruno is based largely upon the ntomism of Lucre-

Sius, Although he did not treat of the nature of }ife_specifi-
cally, it 1§gobvioua that Bruno in his pantheisr has 1388°%

netaphysical foundation for a denial of specific differenc:s
botween living and non-living; whereas his ato'.is: established
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a basis in the philosophy of nature for explaining the operations
of living things.<?

Contemporaneous with the swing away fro: the philoso-
phical principles of Scholasticism, and indeed closely connected
with this reaction, is the rise of the modern empiriological
sciences. The 1dea of Lord Bacon, who is ordinarily credited
with beins the earliest theorist of the empirical sciences, is
to establish the connection of subject and predicate in philoso-
phiecal propositions by reans of an exhaustive enumeration of in-
stances, His aim was to found a new philosophy of nature.28
And in believing that this new and more accurate method would
lead to new philosophical knowledge of the world, Bacon was
Joined by Galileo29 and Newton.30

Moreover, it is interesting to n te that the nethod and
principles presupposed by the latter two scientists lead in-
evitably to atomism. The experimental method, seeking as it
does principles of corporesl being thz2t can exist and be ob-
served by themselves, implicitly attributes to those principles
the common charaeteristic of extension. The principie of inere

tia So00, regarding the action of any being s simply the vector

27. cf. Harold Hoffding, History of Modern rhilosophy,
trans. by reyer, (N.Y.: Humanitiés ress, 1950) i, 134.

28, Lord Francis Bacon, Novum Organum, ed., by Fowler,
(London: Oxford Press, 1889). eof, his Praefatio to tnis work,
PP, 185‘1890

29. Galileo Galilei, Diaslogues concerning Two New
Soiences, trans. by Crew and de 3alvis, (N.Y.: Ba.rillzn, 1914)

30. Jir Isaac kewton, Principid Matierctica rhilosophiae

!atu;alis, trans. by hotte, ed. by Cajori, (Berkeley: U. o
ornla Press, 1947, p. xvii.
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sum of outeide forces, denies the presencc of any intrinsic form
or source of motion, and thus reduces every corporeal being to

('} machine.31

Thus revived and sponsored by the new sciences, atomism
was applied without delay to the bilologicnl sciences. Here the
groundwork wag installed once again by a philesopher, Descartes.

It is an error to c¢lassify Descartes, as is usually done,
among the opponents of vitalism, for with regard to tre human
being, at least, Descartes admitted the existence of a soul. Yot
svery action regarded as a vital cvlienowena, however, must be
attributed, accordin, to lescartes, to a soul; on the contrary
the phenom:na observable in plants and animals are explicable
eolely upon mechanistic grounds. .s a matter of fact, the human
body itself ie in its own proper nature a machine, which in turm
is under the direction of the soul. For atomisz as such, no
argument was advanced by Descartes; his theory, nevertheless,
Pesembles atomism insofar as matter has no characteristic besides
sxtension, and hence is able to change in regard to place alone.32

It was immediately following the time of Descartes that
the first grezt groundswell of mechanism appeared in the history

of biology. Indeed, like all the other experimental sceinces,

31. A more extended discussion of this point will be
found in Section 1I, ch, I of this book. cf also Vincent Smith,
Ibhilosophical Physics, (N.Y.: Harper & Bros., 1950) pp. 25-31.

32, e¢f. R.E. Bremnan, Thomistic Psychology, (N.Y.: ! ac-
millan, 1941) pp. 76 f. Also J. Van der celdt, "The Evolution and
Claseification of Philosophical Life Theories,” in Franciscan
Studies, vol. III (June, £9b3) p. 119
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bilology had just recently made an appearance as an independent
science, and even at the period of which we are talking, the study
was being carried on for the .08t part by physicians anxiously in
search of fresh anatorical knowledge by means of the new methods. 33

The first of the great mechanists in this stripling age
of blology was Glovanni Alfonmso Porelli. . pupil of Galileo's,
Borelli applied the principles of his master to the task of
desoribing the actions of nmuscles on limbs. Encouraged by the
remarkable success of this atte-pt, Gorelli boldly held out the
kRope in his work that the whole range of life phenomena would
eventually be explained on echanistic, or at le=st cheunico-
mechanistic grounds.3h

Similer to Borelli in both his t:ueory and his work vas
Claude Perrault, an amateur biologist who held to the classic
theory of atomism as proposed by Epicurus and Lucretius, a
theory that ne apparently inherited by way of Gassendi, 3’

Following 3orelli and Perrault 1s a long line of mecha-
nists including Nicolaus 3Steno who 1& as notorious to certain
scandalized modern scientists for his conversion to Catiolicism
&8s he is well known for his work in geology, naleontology, and
h!.ology,36 Firiederick -offman, a disciple of that colorful

33. Nordenskiold, op.cit., pp. 98-107. There were
exceptions of course, as,for cxaple, Leonardo da Vinci, who
undertook his anatomical studies for artistic purposes.

34. Ibid., pp. 151-3; cf. also Van der Veldt, op.cit.,
111, 120-121.

35, Nordeaskiold, op.cit., pp. 153-155.
36. Ibid., pp. 155-158
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mountebank, Paracclsus,37 Hermann Boerhaave, a celebrated Dutch
phyéiologisﬁ whose life theory closelv ap roxim:tes tnet of Des-
cartes,38 Sterhen Hales, a devoted follower of Newton -nd a
spare~time biologist'uho p rformed some¢ highly ingenious and
enlightening guantitrtive experiments with nutrition,39 and
even, oddly enough, that self-styled mystic, Emanuel Swedenborg.ho

The climax and 2lmost simultaneously the end of this
first great period of mechanism in the nistory o: biolofy ca e
during the time ol La Mettrie, Wherecs the biologists mentisned
above almost univrrsally admitted tie existence of spiritual as
well as material substances, La Mettrie rermorselessly drove the
theories back to the materialism in which ti.ey were conceived.
The soul, at most, is a function of the body; toe brrin secretes
thought as the liver secretes bille; and the body, finally, is

L1 Whether such radical t!ieories warned

no more than a machine.
biologists away from the mechanistic view, or whether they were
rather deterred by the comico«tragic death of La Hettrie,“z it

is a fact, nevertheless, tnat his death in 1751 brings to an

37. jbid., pp. 176-178; Van der Veldt, op.cit., 1II, 121.

38. Nordenskiold, op.cit., op. 183-186; Van der Veldt,
22‘9_!:_2-’ III’ 121.

39. Nordemnskiold, op.cit., pp. 252 f.
40, Ibid., pp. 186-189
L1. Van der Veldt, op.gcit., p. 121.

42, He seems to have died of fonod poisoning incurred
while satisfying an excesesive taste for truffle pastry. This end,
whieh, in view of his epicurean views and life, is one of the
purest recorded cases of poetic justice and orovided endless
preachers with a geld-mine of sermon material. cf. Nordenskiold,

920&1_20. Pe 239
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end the first grest period of mechanise, and the t!.eory was not
to reappear in any force for al.iost a hundred years.

Even a superficial perusal of ¢nis pcriod rakes it ob-
vious that the mechanism professed by a majority of the scientists
mentioned was not of the complete, anti-vitalistic sort .rofessed
by La Mettrie and by the later uarwinistic school. They are
almost universally still influenced by the Christian tradicions
and admitted (even Boerhaave, who seems to have been more of a
disciple of Spinoza than a ’hristian) the existence of a human
soul differing sutstantially from the body. Lloreover, they
generally followed Uescartes in positing so.e sort of spiritus
aRimales to explain the existence of certain vital p:enonena,
such as sensation and loco:rotzicn'l;l“3 and concerning the nature
of those animal spirits there is room for a good deal of nise
understanding. ‘ow they differ, for exa.uple, from the “vital
spirite” of Harvey it 1s often difficult to perceive. It is
flluminating in this connection that the historians of the
mechanistic controversy frequently disagree on which side some
particular thinker belongs.hh

Although during the period just discussed, the mechanists
were the most strongly represented group, it must not be thought

that the vitalistic theory was lacking in ch.a\mpi.ons.’*5 18 &

43. Re Descartes' theory, cf. Nordenskiold, op.cit., ».
124. Borelli postulated a 'vital spirit: (Ibid., p. 37, Per-
rault a "substance spiriteuse" (Ibid., p. 155) and so on.

kke e.g. verrasult who is classed as a :echanist by *or-
dengkiold, but as & vitalist by van der Veldt, opcit., III, 135.

45. "Vitalism® 18 used hesre simply to deseribe any theory
postulating an essential dificrence between the living and the
fon-living.
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matter of fact, one of the great vitalistic proponents, harvey,
was a contemporary of Descartes, and the other outstandins vita-
listic figure of the period, Stahl, was a close friend -f the
Friederich Hofimann mentioned above,
Harvey, of course, is best knowvn for his mathec..stical

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

the author of a work (Exercitationes de generatione animalium)

eoncerning the develorment of embryos, and it is here that he
wost clearly presents his theory of vitalism.h6 Here he expressly
attributes to the embryo a soul distinet from that of the parents
and developed from a "primordium vegetale" in the egg by the
agency of a rather vague "ogifex."h7 His theory is so etimes
veferred to as being "faithful to Aristot;le,"“8 but nis con-
geption of the unity of the living organism secms8 to be of an
accidental unity oi many substantially distinct parts.“g

A more adequate Aristotelianism was proposea by Georg
Ernest Stahl, “hile ..1s mode of expression 1s of.en obscure,
8tahl agrees with Aristotle that the phenomena of life, the or=-
ganic processes, and particularly the obvious finality of living

thinge demand a unique principle, a vrincicle that together with

46. The "spiritus vitalis" mentioned in Harvey's work
!Egrcitatio de motu cordis et sanguinis in animalibug is ~1so
ensidered a vital force, but Its nature is sorewhat abijuous,
¢f. Van der Veldt, op. eit., III, 135.

47. Hans Driesch, History and Theory of Vitalism, trans.
by C. K. Ogden, (London: ﬁacmiIIan,~T§1Ai pPp. 26-30 '

48. Hordenskiold, op._cit., p. 118

k9. Van der Veldt, op. cit., III, 290-297.
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the body forms a substantial unity. ience, the organism is nei-
ther simply a machine, nor is it a maciine inhabited and directed
by a souls The body is at once formed by the soul, controllea
and gulded by the soul, and finds im the soul its end.50

There were many lesser vitalists during the sare period,
including J. B. van tLelmont, who jostulated a "smith" (Archaeus)
as cause and director of the body's vital activities,sl Caspar
Priederich Wolft, a scientist of sre-t repute who see-s to base
his theory of life solely on his inability to im-gine 'n external
mechanical force sufficient to suprly plants with the water they
need for 1ife, and reduces this "vis esssntialis' to a status
similar to and co-ordinateuwith the physico-chemical forces
found in the organism,’

Durin; the period immediately following the life of La
Mettrie, the theory of vitalism gained in stren,th. Just as the
great successes of the mechanistic treory in exmlaining certain
of the life phenomens--e.g. of bodily motions in terms oi levera e
applied by the muscles-~had led to the hope that tirese principles
might someday be able to explain life itself, so later t.e
failure of the methods to realize these¢ hopes resulted in a
reversion to earlier beliefs in the unique n:ture ol phenorena

of life and in the need ior an explanation of there pheno ena

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

- f »1so Nordenskiold,
0. Driesch, op.c¢it., pp.‘31 Libe ¢C _
0p.cit.,5vp. 181-183: Eﬁd ¥an der Veldt, op.git. III, (Sept.

1943), pp 296-297.
51. Driesch, op. git., P". 21.-26.

52. IEido’ PP. [{-L"‘Q—g
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so evident did this seenn to most iiologists at this time that few
of them saw the least necessitv for nroof of this assumption.53

One important difference, however, separates the vita-
liets of the following period, at least in general, from the
earlier thinkers already mentioned, the fnct, namely, that most
of the later scientists united in disclaiming any knowlease of
the nature of this vital cause. oSuch an attitude, of course, had
appeared in science as early as lievton's "Hyp-theses non fingo,’SA
and it had been repeatedly reinforced by the opinions of succeeding
gcientists s well as by such philosophers as Locke and ‘ume.
Furthermore, this attitude received its greatest philosophical
Justification in the works of Kant, works which werc written
during the years under discussion.”’

Thus we find Albrecht van Haller (1707-1777) listing the
qualities of irritability and sensibility as being characteristic
of 1life as opposed to non-living things, but refusing to draw

56 In

any conclusions whatsoever as to the nature of the causc,
this same category may be mentioned Blumenbach who adds to Hallerts

list of vital operations a "formative impulse™ (nisus formativus)

to account for the evolution of the embryo out of an apuvarently

53' Ltb-i'-d-" po 100.
54. Newton, op. git., p. 547.

55. This outlook was no mere historical accident, but
was the logical outcome of the methodological and philosopiical
presuppositions of empiriological science. cf. Jaecques aritain
Philosophy of Rature, (N.Y.: Philosophie:l Library, 1951), pr. 40f.

56. Van der Veldt, .op. cit., BII, 135. However Haller
regognized the mind 2s an indivisible principlc of huwan life,
ef. Kordenskiold, op. cit., p. 236.
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sndifferentiated mass. This "nisus" 1s, however, nerely a power
among powers, and moreover its very nature is unknown.57

Another representative »>f tals 3~ .¢ tendency is Georges
Cuvier, the celebrated French anatomist. In his Legong sur
1'anatomie com ar;;, Cuvier affirsm the radic-sl difference in
operation of living things, inaswmuch as tne ordinary rhysic 1 and
shemicol forces are opnosed and overcome by the tendencies of life.
But the word "life" itself represents only "a summary of the
phenomena that have given rice to its for'ation."58 The nature
of life in itmelf 1s unknowable,

Among the other propenents of this view that we recognize
different powers in living and non-livins 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 Bichat, (1771-1802), founder of the tissue theory.39

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 Leclere de Buffon that there are simply two kinds
of matter, living snd non-living., It is true he represents the
living particles as being united in one body by a "moule inte-
pleur", a sort of vital force, but what the relation 1s between

this force and the life of t e particles is not entirely cle'r.60

57, Driesch, op. cit., pp. 57-65.

58. Quoted by Nordensikiold, o). cibe., P 33+
59. Van der Veldt, op. cit., I.I, 130.

60. Driesch, op. cit., pv. i =k2.
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8imilar to this idea was that of Johann “hri tian Teil
{1759-1813), who derived his theory from a variation of Kantian
epistemology. For him, all that existed was either matter or
idea, and since plants and animals seem to anted:te ideas, their
gharacteristics can only come from matter.Gl Hence he vostulates
not one but three kinds of living matter.bz

Going farther than these contemporaries is a third group
of the same period that postulates a definite czuse or force
responsible for 1ife, a theory that aorears in various combi-
nations with those of agnosticism and of living matter.

One of the ¢arliest and most controversial »f these
figures was Charles Bonnet, a Swiss scientist and nhilosopher.

63

He 18 variouely classed as an Aristotelian animist and as an

anti-vitalistic mechanist.6h It seems clear, ho:.cver, that

Bonnet attributed a unified, indivisible soul to all animals,bs
but oriticizes Stahl and his school for neglecting research in

66
favor of too easy explanationa by means of tne soul.

61, Driesch, op. cit., pp. 98«00
62. NOl‘doaniold, .QB' m., P 3130
63. By Van der Veldt, op. cit., III, 297

6h. By Driesch, op. «y P» 50. Driesch's chief ground
seems to be that !ionanet upheld the pre-formation theory; :nd since
the pre-formation theory denies what is in Driesch's opinion the
most obvious proof of vitalism, he classes all pre-formationists
a8 mechanists,

65. Hence he is hard pressed for an explanation of re-
generation in an earthworm, but solves the problem by assuning
the diftusion throughout the body of germ cells copable of be-
coming the besouled organiem. cf. Nordenskiold, gpv.cit., p. 245.

66. Ibid., p. 247.
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Quite as controversial a figure as Bonnet is Alexander
von Humboldt (1769-1859), who in his youth published a mythiolo-
Jogioal story, Die Lebemakralt oder der rhodisch; Genjus, uphol-

ding the existence of a soul, but luter held this same work up
to his students as an example of romantic, juvenile foolishness,
an example to be avoided.67

«180 included under thic cotegory of vitalists who have
explicitly attributed a unique cause to 1life phenomena is the
group called by Driesch the Dogmatie aqﬁool. This comprised a
group of German scientists from Treviranus to Milller who agreed
in assuming the existence of a 1life force without proof and who
attempted to explain this life foree in terms of the romantic
German mature-philosophy of the time.

In the writings of Treviranus himself'(177h-186h) the
i{dea of a vital force is combined with that of a kind of matter
peculiar to 1ife, i.e. Reil's concept of living matter; and in
$his combination of ‘elements he is followed by F. Tiedemann and,
more remotely, by Oién.68 Treviranus attributed to the "yvis
yitalis? the function of maintaining the uniformity of bodily
pPhenomena in spite of environmental changes. Neither matter,
nor a property of matter, this force is nonetheless conceived
of as quanticative.é9

To this function of the soul, Tiedemann adds that of

Producing the more complex chemic:l compounds found in organisms.

W -

67. Ibid., pp. 31AL.
68.briesch, op. cit., pp 1u5 f.
69: ;bido, pp-lOBf.; Van der ;Cldt, 9_2.2}_5-_., Ill, 130-
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He also points out the state of rest to which inanimate compounds
tend and the continuous activity of animate things, as well as
the difference in growth between crystals and organisms.7o

Oken, on the other hand, seems to have produced some
rqtﬁor wild theorses of life; he claimed, for example, that all
generations of 1life took place spontaneously from decaying or-
ganic matter. However, he did assert the frreducibility of
erganic to inanimate phonomena.71

The mixture of the assertion of a vital force and a
refusal to investigate its nature is best illustrated by K. P,
Purdach, 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 tinally does declare that the vital force is the "pri-
aordial thought realizing itself within certain limits." 72

14 4 all'the Dogmatists, the clearest and most thorough
analyst is Johamnes Miller (1801-1859). In his Manual of Human
Ihysiology, (18L0), Muller proposed several functions for the
soul: to organize the activitiea of organisms, to explain the
ebvious finality of living things, to produce the organic com-
pounds, and 80 on. To explain these, he posited an "organic crea-

tive force,” which he identifies with the soul of Stah1.73

[Pa—

70. Ibid., p. 108,
71. Nordenskiold, op. git., p. 288
72. Quoted by Driesch, op. cit., p. 11ll.

73. with the difference that he disagrees with ,tahl
teReerning the consciousness of the life-force. Ibid., p. 116.
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thus , through his adoption o; Stahl, Miller returns to the
long-avoided stream of the :ristotelizn solution.7b

The forces which were to proauce a second surge of
mechanism, however, were already forming during iiller's life;
and the Darwinian controversy, vhich was to strike a temporarily
decisive blow against vitalism, broke in the very year of }uller's
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 Helmholtsg's enunciation of the law of the conservation
of energy.

One of the favorite arguments of the eighteenth century
vitsalists was exploded by the production of urea in a laboratory
by wWohler (1800-1882).75 We I ve already seen how frequeatly a
soul was invoked as an explanation of the highly complicated
chemical compounds found in organisms, iwhen the superficiality
of this argument had been exposed, therefore, by the production
of even such a simple organic compound a8 urea out of cyan-
muwonium, many scientists were led to believe that a fundamental
fallacy had been discovered in the vitalist p0l1tion.76

This belief in the impending downfall of vitalism was
Mrengthened by Helmholtzts enunciation of the law of the

7h4. Van der Veldt, op. cit., III, 298.

75. Wohler, however, was himself a vitalist and correctly
eived that the artificiai synthesis of organic products
RO bearing whatsoever upon tre question of the existence of
a vital principle. cf. J. S. Haldane, Philosophy of a Biologist,
{Oxford: Oxford U. Prees, 1935) p. Alf

76. cf. Nordenskiola, op. cit., pp. 407-410
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conservation of energy in 18h7.77 One of the basic arguments
for a life force from the time of Aristotle had been that the
soul was an originative principle of wotion. .hether rightly
or wrongly, this was interpreted to mean an absolute origin, so
that the soul was credited with bringing into existence physical
energy that had not before existed. lience it seemed clezr to
neny scientists that Helmholtz's principle had indeed removed
the heart of the vitalist position.78

When added to the above two factors, the influence of
the theory of evolution, particularly in its ":crwinian form, was
nearly fatal to vitalism among biolorists until the turn of the
century., For the Darwinian tneory, for fro. explainin- the
origin of mutations, had to attribute trhem, for lack of a com=
petent agent, to chance alone. It was obvious, ulerefore, that
since chance cannot explain a difference in natures, there is
o such difference between one living thing and another, nor,
indeed, between living and non-living.79

With the advances in the physical selences mentioned

sbove, a co-cause of the resurrection of mechanism as a theory

77. The same law was enunciated in a purely speculative
fashion two years earlier by Julius R. Mayer (1814-1878), but
Helmholtz did the experimental work in confirmation of the
principle, cf. Rordenskiold, op._eit., pp. 407-410.

78. Lb&do. P LO7.

79. The flagrant petitio principii involved in reasoning
of this sort ssems to have been overlooked. As Chesterton once
pointed out, the Darwinian theory apecls to the common hunan
$ailing of regarding the impossible as quite conceivable if it
only bappens slowly enough. Por the Darwinian theory's basis
{n chance, Ibid., p. 467
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of 1life was the rise in the nineteentl century of a materialistic
philosophy opposed to the romantic identity-philosouhy descended
from Kant.eo The principle representatives of this moveument
were Buchner (182#-1899),81 Moleschott (1822-1893)?2 and
Yogt (1817-1895).%3

The combination of these elements led to the vislent
anti-vitalist reaction during the last nalf of the nineteenth
century. The signs, however, o this revolution had long been
apparent, and many eminent biologists had turned again to mecha=-
nical explanations as the ultimotes 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 mechaniecal movement alone as the cause of vital

N

phenomena. Also numbered among the rejectors of vitalism

because of its "unscientific" character were the eminent Swecish
£

chemist, J. J. Berzelius (1779-1848), g and Francois i.agendie
(1785-1855), a French physician and physiologist of note, 86

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

81- "Orden9kiold, 220 _(E_Lgo, P 1-.52.

82, Van der Veldt, op. cit., IIT, 323-324.

83, Nordenskiold, gp. g¢it., p. 451. Vogt seems almost
wiversally remembered for 3§st one sentence: that the brain
"produces ideas as the liver vtr~duces bile ~nd tl.e kidnrys urine."
Quoted by Nordenskiold, p. 451.

84. Driesch, op. g¢it., p. 95, footnote.

85. Van der Veldt, op. eit., III, 122,

86. JIbid., I1II, 122,
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A sort of midway position between vitalism and mechanism
was adopted about this time by thc physiologist and philosopher,
Claude Bernard. rointing out that v.e supposed 1ifc iorce per-
formed no activitles independent of purely ph: :ziccl forces, ard
that it compliccted exploneticsns by introduciig, into tte plcture
extra-physical and non-m-tericl forces, Bernard rejected vitalism,
only to postulate in turn that vit.1 phenomrenz were not explicable
in terms of the physical laws as they oper-ted in thc inanimate
world. From these conflictins facts, lLern.rd evolved a tr.eory
shat postulated life as belng bound by thi sane laws s the rest
of the world--but that the laws in Lhis cise -re espicially
deterxined to suit the kird of tring in which they arc applied.
this solution Bernard called "Deterzinism,"87

Anong the scientists influenced ageinct the life force
theory by its apparent coatradiction of the zrisciple ol the
conservation of enerygy were thc two scientists responcible for
the enunciation of the principle, layer nd Helmholtz,gl and
in addition the German scientists, Yarl Ludwig (1816-1895),89 and
Bnil du Bois-Reymond{1818-1896).C

The culmination of these waves of revolt was re:cied in

the attitude of the followcrs of Darwin. The treatise, On the

87. Drieseh, op. cit., ppl34-136.
88, cf. supra, pp 22-23
89. uordenskiold, op. cit., pp. -13-41k.

90, Ibid., pp. 4ll-413. Ju Bois-.leymond voints out the
fact that "force™ 1s a product ani quclity of matter, 1 nce not
something autonomous., -e was willin: to admit tne in.xclica-
dility of vital phenomena, but simply «dooted an -~.nostic
attitude about possible causes of such behavior,
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Origin of Species was published in 1859 and it was immediately
adopted by the mechanists 28 tiie key to the re-sining difficulties
in their position. The finelity appsarently present in living
things no longer needed a cause--the org ns were merely cronce
variations preserved by nstural selection. Ko more was t-ere a
necesgity of a supra-sensible explanation of, for example,
embryonic development, for this process w~s simply a recapitu-
lation of the history of the race, Indeed the study of t-e organs
in a dynemic relation to their activities--a study that implies
an assumption of finality in some form,--lay almost entirely
neglected for forty yesrs while the static sclence of co parative
morphology "celebrated a perfect witches! orgy"” in the con-
struction of hypothetical phylorenetic trees and the framing of
111-b sed 1aws.91

To give him credit, arwin himself spent little effort
trylng to draw out philosophical results of his investigations,
Shough he secers to have gravitated towards a rather placid
agnosticism towards the end of ntis life.92 However, some of
his followers, for example Huxley and Spencer, became quite
militant in their agnostici§m,93hile others such as Haeckel

found in Darwinism the basis of 2 thoroushgoing mechanism.gh

91. Driesch, op. git., pr. 1.0,

92. Nordenskiold, op. cit., p. 476.
93. Ibid., pp. 49 and 476.

%4, Ibid., p. 513.
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Once again, however, after the high water of mechanism
had been reached in the last years of the ninetecnti century, the
tide began to flow in the other direction with ever-increzsing
strength., It would be too much to say even today that tie majore
ity of biologists were vitalists; indeed nost of them make an at
least implicit working assumption of mechanism, which they regard
as the only profitable basis of biolo-ieal inquiry.95 Mever-
theless, many factors conspired to bring about = 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 fzilure of meechanism once
again to live up to its great promises, ~re t strides had been
made during the preceding decades in explaining some of the
more mechanical aspects of or~nic rctivities particularly by

the use of the newly improved microscope;96

nevertheless, at
the end of this process the actual differences between living
activities and those of inanimate ones were as far from being
explained as they had been in the beginning.97 8 the earlier

mechanistic movement had died out because of this failure, »

95. of.for example, the stavement of iioratio Hackett

Newman, "The Nature and Origin of Life," in The Nature of the
Egrld and of Man, ed. by H. H. Newman, (Chicago: U. of Chicago

Tess, 1933) p. i65. »When used as a working hypothesis the
mechanistic principle has Smply justifiea itseltf-->0 long as a
hypothesis is fruitful in unlocking tre secrets of nature it is
deing all that could be asked of it. No wonder, then, tnat
modern biology is so frankly mechanistic and so inhosnit-“le to
visalismi

96. Oriesch, op. cit., p. 139.
970 cf. JoSe Hald.an&, 920 _c_j-_t__o, PP Bb-39l
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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 lariecly been
neglected during the Darwinian period in favor of t.e more statie
analysis of anatomical or morphological iikenesses. The more
dynamic study, therefore, when interest in it was revived by W,
Roux,g8 contributed largely to the revival of vitalism, for
these very activities are our principle source of evidence for
the comparative study of living and non-living.

Intimetely asaociated with this revival of pnysiology
and parallel to it was a direction of attention away from the
largely futile pre-occupation with constructing evolutionary
family trees towards a study of the development of the individual.
Galled Ontogeny, this discipline studies the embryonic evolution,
pot as a textbook of pre-historic reminiscences, but from the
peint of view of explaining the part played in the development
of the individual by each stage in the foetal growth. Thus
Ontogeny, given its grestest impetus by Wilhelm His and Alex-

99 tried to replace the purely historical expiana-

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

it happened, at least implicitly teleological) explanations.

98, Roux himself was a meciuanist, but many of his fol-
lowers defected to the vitalist camr. e¢f. Driesch, op.cit., p.171.

99. Ibid., p. 150.
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In the meantime, he‘p was coming to the vitalistic cause
from a somewhat unexpected source. It will be recalled that in
addition to reducing all otion to locorotion (the point on
which it is especielly attacked by vitalists), mechanism embrages
the atomistic viewpoint that everything is r.ade up of actually
distinct and divided particles. This presupposition was now ate-
tacked by a scientifico-philosophical movement known as *holism.”
This theory denied that many of the facts of experience can be
understood a&s simply the sum of its material parts-~atonms,
chsmical compounds, and organisms, for example, are wholes which
are not simply a combination of their parts in the sense that a
rock pile is the sum of the rocks. This opinion has reached the
height of its popularity in the Gestalt Psychology of W. xohler,loo
but the movement had been vigorous long before the time of

Kohler in the works of A. Mayor,lOl 102

Jan Christian smuts,
and many others.

There was, of course, a reaction against Darwinisc from
the very first by men who still clung to the vitalism of an
time, Karl Ernst von Baer (1792-1876), for example, opposec
Darwin bitterly and advanced a life-theory in wnich life vas

described as a precess controlling physico-chemical events and

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

101, Van der Veldt, op. git., a7 3p6

102, It must not he concluded tr~t every hoygge 45 a
vitalist, aslthough holism certainly undermined the opposed theory
of mechanism and, ¢ ~rried to its logic-1l conclusion, re-ult: in
animism, as we shall sce later. However, many nolists are mate-
rialists, as for example arc Kohler end cyer. cf. Van der Veldt,
_02' .c_’_-&‘-’ III, 279-281 and 2870
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and not resulting from them,lo3 -mons. the others opcosing Darwin
at the same time were the vitalists von Hansteinloh and ‘wigand.lo5

As the reaction to mechanism rained strength, a ;reat
profusion of vitalistic theories were expounded--a orofusion so
gre.t, indeed, that it ie difriecult to give any concise summary
of them., Owing to the extremely complex nature of most of the
theories, to reduce them to a lorical outline is to work an
obvious injustice upon the thinkers resvonsible for them, inas-
much as the process of cramming the thoughts of these men into
set categories is bound to sheer off some of the .1ore important
characteristics of their vitalism., If we follow this plan,
therefore, it is only to get a quick overview of the uwost impor-
tant asnects of modern life theories. /. more adequate exposition
of the solution of a characteristic meiber of this moveuent,

Rans Driesch, will be presente: in the next chapter.

It is worthy of note that the starting points in modern
sxplanations of 1ife are still those that puzsled the forerunners
of ‘ristotle. MNow as then the problems are to explein the ficts
of consciousness and of the peculiar sort of motion to wrich
living things are subject.

One of the most conspicuous groups studying life pri-
marily from the point of vievw of the existence of consciousness
is called the psycho-vitalistic school. Impressed as all modern

vitalists are by the striking finality of living beings, and

Pa—

103o Driesch ’ 9_20 E_i_ﬁn s Dvue 151—1)2.
10[0-0 Ibid. ’ PD. 153"1‘)1&3
105. KNordenskiold, op.cit., p. 483.
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relying upon a basically true but incomplete rnal sis of the
relation between i{inality and consciusness, this school sees a
necessity of =attributing a conscisus instinet in ever - living
thing to account for its .oalward tendencies. .or soxe t-is
instinct in every living thing is alsc an explonation 5@ evolu-

tion.106

One of the earliest membcrs of this rroup was flustav
Bunge, whose vitalism was of a merely tentative sort, adopted
until more accurate infor—ation should be available.lo7 Another
prominent defender of this position i:c iieumeister who co.sistent-
ly points out the irreducibility of psychic to material pheno-

luna.lo8 Generally classified as psycho-vitalists are A. Pauly,

R, H. France, », Jean, A. Wagner, and :Schneider.lo9
Closely assonciated with the theory that the life force

is essentially the source of cognition i: the hypothesis known

as mnemonism, that finds in irritability the characteristic

feature of 1life, and in nerve energy its »rover cause. In the

Sheory developed by Hering, -imon, ~nd rignano, this nerve energy

is received by living things in small energy-packets called

'‘nervions,” and their reception is the nhysiolo~ical concomitant

of irritability, sensation, and of conscious life in peneral.

Similarly, the storage of such nerve energy-packets is taken to

account for the physiological side of ~e-ory (hence the name of

[rroe—

1060 Van der Veldt, _OBQ “E_t_o, II.L. 13b"139.
107. Driesch, op. cit., pp. 156-157.
108, Nordenskiold, op. cit., p. 608.

109. Van der Veldt, op. _it., III, 138-139; cf. ulso
Driesch, op. cit., p. 181,
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the school) and for the process of evolution as well.llo Some-
what similar but philosophically more sound is the theory of
Bergeon who also finds in memory the distinctive feature of
living things.n1

Among those bilologists who took the uniocue activities of
living things in general (i.e. nutrition, growth, ana in parti-
eular reproduction and regeneration) for the starting point »f
their theories,some continue, nevertheless, to accept the
sechanistic assumption that the organism is simply a harionious
combination of parts, whereas others, impelled vy the holistie
tendencies mentioned above, ineline towards the view of the
organism as a substantial unity.

In the ranks of those whe ~d.it a substantial rultipli-
eity in organisms can be found one of the ploneers of the neo-
vitalistic movement, L. C. Virchow. Believing that the organism
possessed special energies, Virchow, nevertheless, asserted the
material nature of these. '"e 1s, thus, a transition figure,
‘suspended midway between materislistic rechanism and the revival
of vitalism.u2

Closer to the vitalistic position but still waverinr
on the border line is Johannes Lkeinke, who was one of tnhe fore=-
most opponents of Faecksl in Germany, and wuose work has had a

profound influence on later theories. heinke postulates forces

r—

110. Van der Veldt, op. cit., III, 139-14l. totice the
similarity, even in nomenclature, to i..e quantum the ry ol physics.

111. Ibid., iII, 1.2,
112, Iwid., 71I, 137.
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of two different kinds--physical and directive. it is in the lat-
ter, directive forces that living t.in,s aiffer {rom non-living.
In inanimate things these directive forces are called 'system-
forces" and are mechanical in nature; in living organisus
these forces are named "Dominants" and are presumably--but not
certainly-~of a non-mechanical nature.113

kore definitely vitalistic but still wmaintaining the
substantial multiplicity of orgenisms is Justav Wolff. This
scientist thought to prove the finality of nature by 'ic-ns of
a series of experiments concerning regeneration, e.g. that of
the lens in a water-newt's eye when damaged or even totally
removed. On account of this experimentally proved teleology,
Holff found a specific difierence between living and inanimate
things; hence he postulates a vital force to account for this
difference.llh

Best known of all the proponents oi vitalism is Hans
Priesch, whose solution of the problem of life we shall study
in more detall in the next chapter.

In partial opposition to the above school we find ano-
ther whose vitalism ‘is sg in based on an analysis of motion, but
whose views return more closely to the Aristotelian concevtion
of the living organism as a substantial unity.

Not all of the scientists who ovrotess this theory, how-

ever, are perfectly consistent in their expasition of it. “on

r—

113. Driesch, op. git., pp. 180-181.
114, Ibid., pp. 175-176.
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Uexkill, for example, thouch he begins by finding the primcipal
difference between living and non-living in tne wholeness of
the organism, ends in attributing autonomy to the cells,and makes
of the organism an accidental unity.ll5

Similarly, MacDougall, finding an intrinsic finality in
living things not found in machines, at once affirms the unity
of the organism and the existence of a teleoloric-~l factor of a
non-mechanical sort. e admits, however, with -lato and Descartes,
the purely accidental unity of body ana soul.116

Others, perhaps more consistent in their theories, insist
Wmrictly on the wholeness and uniqueness of tie orgunism. The
gestalt theory, for example, is adapted to a vitalistic form by
von Bertalanffyll? and Putner,‘u8 both of »hom find the difference
sharacteristic of animate gestalts in the autonomy and intrinsic
finality of vital actions. The vitalism of von Bertalanffy,
however, is of a eomewhat tentative nature, inasmuch as he ad-
mits their biological laws may someday be reduced to those of
physics.,

Also prominent amon; the vitalistic theorists holding to
a substantial view of the orgunism can be numbered J. Y. Haldane,

an avowed anti-mechanist, who, nevertheless, attacks tnc¢ vital-

ism that makes of its principle an entirely independent and

[rave—

115, Ven der Veldt, op. cit., III,160-18l.
116, Ibid, IiI, 294-295.
117. 1Ibid., III, 298-300.
118. Ipid., III, p. 301
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autonomous subject withqut substantial ties to the body,119 von
Msnakov, who calls his vital principle "}_19_1'_@_0;"120 and Sapper,
8 bialogiet whose theory of vitalisu approaches quite closely
the Aristotelian idoal.121

Not all vitalistic biologists, of course, argue to the
existence of a vital principle from an analysis of knowledge
alone or from a study ot motion only; some use arzuments of both
sorts. Such, for example, are the arguments of Edmund Mont gomery,
an American philosopher who must be classed among the vitalistic
holiats,lzz Eduard 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
Fregulative principle that deter ines the adjustment of the
organism to the external factors.124 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 1life principle, there are certain common
emphases that may be noted. One 1s 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 Descartees,

o

119. J. S. Haldane, op. cit., pp 38-41
120, Van der Veldt, op. cit., III, 293.
121. Ibid., III, 301-305.

122, Driesch, op. cit., pp. lo3-165.

123, Ibid., pp. 158-160

124, Van der Veldt, op. cit., III, 290-292.
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its ultimate scientific answer in the mechanism oi (alileo and
Newton. That this question should be reconsiderec at this
particular time ha® added greatly to the philosophical profundity
of modern disecussions. 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 parallelisi and
bedy~-soul interactioniem as explanations for the relation exist-
ing between the material and psychic aspects of human lifo.lzs

Of equal importance was the assumption made by the
biologists of this period that the problen 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-
ties and considersble attention must be given to their solution.126

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 imoortance, all the others
being simply subordinate to those two and frequently dictated
merely by the approach taken to the gsolution of these crucial

problems. The really critical difficulties that wust be met by

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

125, Brennan, or. ¢it., po. 76-78

ted in the chapter

i +111 te investira
126, This problem wi chapter I.

on the relations of philosophy and science, Section 1I,
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of whether the orgenism constitutes s single substance or a
variety of substances as it does in the strietly atomistic
explanation of life, and secondly, whether there is a difference
in kind--a specific difference--betwcen the realm of living or-
ganiems and the world of the inanimate.

It is ordinarily on the basis of these two vroblems, as
Yan der Veldt perspicacio'.sly notes, that we make our distinc-
tions between the various theories of life.127 Both vitalists
end animists are firm proponents of the view that there is un-
doubtedly a snecific difference between the living organism and
the kingdom of inert matter, and that there .ust be a life prin-
eiple that accounts rationally for this difference. These the=~
ories, however, are distinguished from each other by their die
vergences concerning the unity of the substance of the orcanism.
The so-called animists, following ..ristotle, insist upon the
union of organism and life principle in such a way that one sub-
stance only results; a vitalist, on the other hand, will insist
at least upon a duality of substances, as in the horse and rider
metaphor of Plato, and sometimes upon a great plurality of sub-
stances, one a principle of life and all the rest coustitutive
of the machine through which the life-source manifcsts itself,
as, for instance, in the speculations of “ans Driesch.

Those who deny the essential difference between living
and non-living are usually known simply as uechanists, but this

elassiflication ie obviously inadeguate since it fails to take

127. Van der Veldt, op. cit., II7, 113-1lk
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into acgount the basic differences among the anti-vitalists on
the question of the unity of the organism. '8 we have already
noticed, 2 mechanist in the classical sense not only denies the
'oalonfial difference between living and inanimate, but holds firm-
ly to the afomistic concept of matter and poeits an at least
sumerical multiplicity of substances within the organism. Side-
by=-side witﬁ;this mechaniam, however, there exists a school of
anti«vitaliaiic thought that seeks to overcome the shortcomings
of mechanism by affirming the unity of the organic substance;
these, for lack of a2 more bradicional name, we have called anti-
vitalistic holists.128

Our discussion of these two bnsic probleus will be
Qppfoached from the aspect of investirating the validity of the
phtloaophical assumot ions necessarily .ade by anyone ¢iving a
view on the subject. In connection with the specific difference,
therefore, between the animate and the inanimate, it secerc that
the first pre-requisite is to make some sort of philosophic
Juﬁ,nont on the nature of the genus to which both belong, i.e.
the class of mobile being. 1In this connection, a discussion of
the final ceuse of motion is particularly important, since ai.ong
those things which have ,oals, it 1s this end itself that fur-
nishes the principle of diffecrence between one t ing and another.
Moreover, in comnnection with any answer to the question of
whether or not the or;znism constitutes a substantial unity, it

18 certainly necessary to have some preliminary knowledre of

128. Ibid., III, 278
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what oconstitutes a unity, of the kinds of unity, of what marks
are characteristic of a substantial unity, and of what sort of
eomposition, if any, thét unity might allow.

0f course, in our treatment of the vitalistic opinion
of Hans Driesch and the anti-vitalism of J. B. S. Haldane, it
will not be possible to make analyses of these points where none
exist. Nonetheless an awareness of these problems ond of their
fmportance will be useful even while studying t: ese men, and
l#ter an explicit account of their assumptions concerning these
problems will have to be made in order to give validity to any
eritical evaluation of their opinions.



SECTION I
CHAPTER II

THE VITALISKM OF HANS DRIESCH

To many a modern bialogist 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 to&ay de-
fends the vitalistic fortifications, for those who uphold the
autononry of life are many and distinguished. Indeed, if some
happy chance brings unanimous agreeuent some day on the true
nature of life, it may well be seen that many of uriesch'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
objections given first hearing.

Nor is the pre-eminence of Driesch in this field sur-
prising. wuite literally he devoted his life to the study of the
problem. As a biologist his most famous experiments have to do
with the exhsustive study of those phenomena wherein the animate
differs most remarkably from the inanimate; his later work as
a philosopher was concerned with putting vitaliss on sound theo-

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

-39
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eontral doctrine in terms of a world-view. “Yoreover, a good part
of Driesch's fame 13 based on the fact that he was & pioneer in
the attempt to study the problem experimentally; hence, he is
locked 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.l

Born Qetober 28, 1867 in Kreuznach, Hans Driesch was the
son of a wealthy merchant family. During his studies at the
universities of Hamburg, Freiburg, lunich, and Jena, he showed
marked interest in and aptitude for the natural sciences, and
especially for Biology, on which he concentrated his principal
sttention. Following his graduation, Driesch embarked on a tour
of the Far East, and, upon his return in 1891, went to Naples
%o work for the zoological station there.

It was during the period of his stay in Naples that
Briesch carried through most of the experiments on which his
reputation rests., Influenced by certain experiments carried out
by Custav Wolff and William Koux, Driesch formulated a series of
eritical experiments to test the teleological orientation--
static or dynamice-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 cap of
philosophers disappointed and dismayed those who contend that
true and certain knowledge can only come through the "scienti-
fie method." His metamorphosis, however, merely served to
strengthen the conviction that the nature of life, 1like other
natures, is inaccessible to "sclentific"” knowledge, and is

only a matter for "abstract speculationi' a mental crime to
be shunned and despised by the true positivist. e.g. cf.

NOI‘dOﬂSkiOld, -‘O‘BQ g.i_t_-' ppo 609-6100
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The results of these experiments and Driesch's analytical
interpretation of them were published in a series of works pub-
lished between 18?3 and 1901“2 Finally in the Gifford lectures
for 1907 and 1908, Driesch presented his fully matured vitalistie
theory and ingorporated it within the body of a comprenensive |
logical and philosophicsl theory.?

This attempt at the interpretation of vitalisr in terms
of a wlder world-view marked a change in the direction of
Driesch's interest towards philosophy. In 1909 he became Privat-
docent in Philosophy st Heldelberg, advancing to the rank of
Professor of Philosophy in 1911. 1In 1920 he went to Cologne in
the same capacity, and in 1921 he transferred to the University
of Leipzig. There he remained until his death in 1941. Con-
cerning the purely philoaophical part of Driesch's thinking a
short summary will be given .after -n explanation of his central

point, the proof and analysis of the vital orinciple.“

’ . In these Iirst two works oriesch enters in.uo the
analysis of cerrain casic notions involved in t:e controv- rsy.
Having decided in 1895 that vitalils: «lone coule exdliin the
actions of animate things, "riesch publisted his first nroof for
vitalism in Die Lokalisation Morphogenetischer Vorg-nre. Ein

eweis vitalYscten Geschehens §%§§, a second prool in Die
' anischen Kegul:tionen, I§Ui, and the tiird in Die'Scele' 2ls
ementarer Naturiaktor, 1903. A summary of the work done thus
Tar was published in 1004 under the title, Naturbegriff und
Naturteile,

2. Hans Driesch ¢ Blologie als selbstenuige Grund-
i%giggfggfig, 1893, Analiggézho eorle der Or:aniscl.en Entwich-

3. Driesch, The 3clence and ! hilosophy of the {irganism,
Gifford Lectures of 1907-I9C8 (London: A.& C. Black, To0?] 7 vols.
A revised second edition in one volume wa- issued in 1929 b the
same publisher, and is r-ferrcc to uni:»rmly throu. :out “his ctar-
ter,

4., For life of Driesch, cit. « o Hittory a. ' . reory of

Vitalsim, pr. 176-178.
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There is, however, one part of Driesch's philosophic
ane}ysis upon which his vitalistic theory nlaces its full weight,
and this point, therefore, it is expedient that we search well
to find i1f 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 ime
plication; I am aware for examole, that I am thinking of this
because it is implied in that. I may think of animal because I
have‘been thinking of sheev 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 t!.is concept
ean be "thrown outwards” upon the world of natural objects.
.Looking to nature, then, 1 find that this concept of "consequence"
is indeed found in the extra-mental world in a form that may be

5 Kot to be confused with mere temporal sequence--

called causality.
although it takes place in time--causality expresses a propter
hoc in addition to the post hoc. Neither, therefore, ..ust
eausality be confused with functional dependence, the fixed

ratio of change of two variables which can take place without

5, 1Indeed 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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either's being dependent upon the other.6 Briefly the idea of
sausality includes three elements: the element of consequence,
that of the applic:tion of thie concept to the empirical world,
and that of a temporal sequence.

From the asaimilation of causality to the concept of
eonsequence, certain practical results aay, 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
uhable to increase its manifoldness by itself."7 This principle
f8 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.. asnother 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
gomplexity at any time cannot exceed that of a preceding tinme
without the intervention of an outside syatem, Driesch now pro-
eeeds to analysze the possible varieties of causal interactlon
and the sources from which they may proceed. This analysis will,
it is true, give only the a priori possibilities in csusality,
but we shall then be able to consult nature to see which of these

8
varieties of causal relations we [ind actually existing,

6. Sgience and Philosophy of the Organism, 2nd ed., p. 317.
7. Ibid., p. 319
80 ;bido’ P' 218.



wlylym

Let us suppose, then, a frictionless billiard table
having on it n balls all travellins parallel to the short sides
at a uniform velocity. .e should not be surprised nor would we
find any need for explanation if sorc ti..e 1 ter we discovered
the same number of balls still travelling (ior tae tzble is
frictionless) in the same vct.s and 2t tne same velocity., Ir,
however, we found that the number of b:lls had increased, that
the speed of one or more of the balls had changed, or that the
paths in which they were movin; hzd been rltered, we would then
be required to suppose an outcside cause--- de .ond not at all
hard to sup ly if, let us say, there ig a billiard player »~rcsent
who has put ore b-11s on the table or struck theri with a cue.
In other words, in this case the change within a spstial system
is explained by tiic intervention o1 another spatisl systePes "his
8lternative Driesch calls "singular causality."9

But what 1f the number of balls were to incre. se to a
total of nda without the intervention of any external spatial
system? That is, what if a balls suddenly appeared on the table
vithout being transported to it from soie plcce outside of 1t?
In tiis case, in order to w-ke tie event rational, v« shall have
to postulste the existence of a non-spatial c ucge which we will

#all a "matter creating causalitY-"lo

e

9. cf. Driesch, The Problem ~f Individualit¥, (Londog:
lhcmillan, 1914} pr. 49-50. cf.also science and Philosonhy of

dbe Organism, p. 321, and I'iruory and Theory ol “Itilisi, v. 198,

10. Jeclience and rhilosophy of tbe Jr ~~ism, 2. 371,

ry and ‘heory of Vitelisi, P 19%, ond_ro 1u:. of .ni.vidu-
ity, p. 50
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In a similar manner, if we suppose our oilliard balls
initially at rest and then suddenly moving without being set in
sotion by an outside spatial system,"we ghall have to postulate
the existence of a ™motion creatingdcausnlity."ll

Finally let us suppose that we find a difference from
one time to annther in the complexity of relationshilp: or our
billiard balls, For exzmple if the balls in the first place
were arranged in a feoirly simple configuration, e.g. & square,
and 1f at a loter time the outline t- ey forr. is the comparatively
gomplex one of an ani-ul, we shall te forced to oostulate an
exterior cause for the newly-produced complexity. BEven in the
absence of any new elements (billiard v:11s} or becomings
(movenents), we should be forced to admit the existence of such

<ause, and this tvpe of rel.tion we :ay now call "individual-

ising causality.“12

But what do we find when we turn to material re: lity?
kre all of these types of causality realized or soi:e only?

0Of course, it would be impossible to szy that anything
theoretically possible ncver happens. Whac we have to consider
here, tien, ia the normal state of aff .irs considered by phy-
sical laws, 4nd in this realm, the law >0 the conservation of

matter eliminates the second tyne of causality from our ordinary

ﬁinlidoration, while the law of the conservation of c.er.v does

11. gcgenee and Philosophy of the "rganis-, p. 320.
: tory and Theory of Vitaliom, p. 183} Prooblem of individuation,

12, Science and rhilosophy of the iirpaniss, p. 321.
History and Theory of Vitelisu, pp. 200-201. Troblen of Indi-
uation, p. 51. —
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a similar job in blocking out of our thinking the third type.
This elimination process, then, leaves us with only the first
and last types of causality as possibilities, Of these, ti.e
first type, singular causality, embodies th¢ ordinary rel-tions
existing between inanimate material objects and studied by physies
and chemistry., Concarmning the existence of individualising
causality we cannot at this stase b~ sure, "ut it at any re%.e
offers a promising clue in our investi -nion of biological
problems.13

It seens obvious to a superficial process of re:.soning
that the development of the organism from a sinrle-c-<llec unit
to the full-grown adult represents (if we nerlect the incrense
in the number of unite) an exanple of just this increasing com=
plexity of relationship expliceble by individunlisiny ecusulity.
Supposing this naive reasoning to be correct, L .cre are two ways
in which an outside cause could be conceived: as a sn:cial
entity, in which case the organism might be conceived of us
simply being a machine constructed by another :riachine, or as a
non-spatial cause, im vhich c-se therc erists the disputed vital
vrineiple., Closer attention to our originnl induetion, h 1 ever,
reveals that we may have overlooked a iLhird altern. tive--that
the complexity of the result is alre. dy actually pre-:;t in the
single cell from which the orpzanism evolved. Not that, ot
tourse, the zysote will contain the completely for: ca anivel

in minfature, including cuch s.end.rd sceessories -s teeth,

13. 3eience and Phiiosorhy of the Organism, p. 32--323.
EA!*ESI‘QQ_ Theory of Vitalfem, p. 20C. “roﬁf of Individu.tion,

limbs,
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eyes, hair, and so forth,lL but is it not at least ossible that
there be a corresponding eomplexity 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 atlloast partially to answer this question that a famous series
of experimente was undertaken, beysinning with the work of Roux
c&néhe embryologic:l development in a frog. ind among those who
i&llewed Roux in the investigation of this crucial question was
Driesch; by his results the lattcr was led into the camp of
vitalism.

Briefly Boux's experiment may be described as follows:
with a heated needle he killed one of the two first cells of an
!ﬁbryo frog, keeping the other one alive. If one proceeds upon
ihe assumption that the first cell contains within itself the
organization of the entire adult, then it will be reasonable to
suppose that half of this oryanization will .ass to each or the
first two blastorneres, so that out of each, half of an embryo
will be formed. Now this 1s precisely what Roux found to be
true. Out of his single surviving blastoriere there developed
half of a typacal frog embryo--"an organism, indeed, which was
48 much a half as if a fully formed emdryo of a certain stage

had been cut in two by a razor."l5

14, Such a possibility was, of course, widely and loudly
wpheld for over a hundred years as the "preformation' theory. The
absurdity‘of countless unborn being contained fully for.ed in each
&erm cell, together with the negatfvo testinony of tne hirh-power
microscope finally did the theory to death. !istorvy and Theory of

s PP. 38-L0. =

15. Sclence and Philosoohy of tie Organism, p. 38,
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It was in checking the results of Roux's experiment that
prieseh made the discovery that wae to mske hiim a vitalist. n
Driesch'e experiment, the general plan vas identical, althourh
the experimental subject was different--he used the eggs of the

comnon sea-urchin (Jchinus microtuberculatus)--and his experi-

mental method was gomewhat different, for instead of using a hot
needle, Driesch shook the eggs of the Echinus at the two cell
stage until one of the cells died or the two were aeparated.
At first the results of this division see ed to bear out Roux's
results, for there develoned from the one separated blasto:.iere a
herisphere instead of the usual sphere produced from a normal egg.
By the time the embryo had reached the blastula stage, however,
it had formed into the usual spheric:l shape and appeared to be
in every way normal, except that it was only helf the normal
sise. Furthermore, this apparent wholeness persisted and in
the end gave rise to a small but complete pluteus~larva of the
ooa-urchin.17

Beyond this experiment, Driesch proceeded to show that

the same result could be obtained from any of the cells at the

four cell stage of the embryo, and that three of these four cells

16, . sonewhat less violent method of accomplishing the
sanme object wae establisted later by the discovery of Herbst
that cells of the Ichinus,dividing in wat-r 1 cking calecium,
lose contact with each other. Hence, any number of divisions
may be allowed under such eircurstances, and trc separate cells
Shen transferred to a normal sea-water environment in which the
eelle will go on dividing and will cling together. [he results
as far as the first two divisions are concerned ars t“e same as
Shose obtaiied in the experiments wmentione. in Lhe text. of.

gsience and Philosopny of the Organism, pp. 65-06,
170 Ibidc, ppo 38"39.
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also produced a normal larval stage.ls

Indeed, one~fourth--any
sne-fourth-~gut at random from the 'embryo at any time up to the
blastula stage or the sea-urct in gives rise to a suall but fully
foemed larval atago.19
There 18 only one conclusion that Driesch can drav Irom
all this--and there 43 much confir 'atory evidence besidcs--and
that is that the potentialities of a given embryonic cell are
not limited to its actual fate. This particular cell is destined
to give rise to these organs having this loeation and no qther--
yet it has the power [and under varying circumstzices it will
Pealize this power) to give riof;to other organs hsving other
locations, other functions, and other histological characteristies.
In short, the cells are equipotential, each one hsving the szue
possible gogls in the developed animal as the others. .oreover,
in each individual case, these potentialities develop harmoniously,
each one actually develooing precisely that potency tat is most
suitable for the organisn as a whole. Hence Driesoh calls the
ﬂotal of these cells a "harmonious-equipotential system."zo
What could be the influence that deter ines, then, which
of the many equally present potentialities will be zctually
developed? We have already seen in our causal analysis that here

we have to take three possibilities into account; the presence

180 M.. ppc w f-
19. History and Theory of Vitalism, p. 209.

20, Sejence and Philosophy of the Organism, p. 88
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of some outside influences, the previous state of the system
within itself, or finally thet something non-snatial 1s the cause
of this phenomena. which of these will rrovide a satisfactory
explanation of the facte?

0f these alternztives, the first need scarcely be econsi-
dered. [“ost outside forces are completely ec:sl in direcction,
acting upon one side no more atrongly than on the otuer., ‘lence
Af the actual fate of cells in ¢ harsonious-equinotentisl system
varies without a corresponding variation in outside forces, the
second is not causally connected to the first. Of course, there
are oomé forc;s, ®.g. lirht and gruvity, that are one-sided, so
%0 speak, but while these have some influence in the developrient
of plants, they are well known to have no cuch influence in the
case of animals.21 Neither directional nor non-directional ex-
ternal stimuli will, therefore, answer our p.oblem,

le 1& not possible, then, tiat there exists within the
structure of the embryo an organization of either a physical or
chemnical type--i.e. a machine in the broad sense~-that precone
tains the organization of the complete organism, so tnat no real
new complexity of relations has been produced at all?

That such an explanation i ht bear the weisht of acecount-
ing for mormal embryologic-l development [riesch will admit;
but that it does 80 in view of the experimental facts sec's to
hinm fantastie. ror the very nature of & machine comsists in a

varying arrangenent of parts sethat the parts should diifer in

21, Problem of Individuality, p. 16. 3clence and
sophy of the OFganism, p. .
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sise, density, shape, or composition, and therefore in function,
and that thece paria should be arranged in a certain order so
that she activities of each part may be properly co-ordinated.
Hence, a machine eimply cannot be divided at any voint and remain
what iu 18, for the order and the sequence that constitute the
very essence of the machine would be thus destroyed. JIo to quar-
ter a printing press would be not to get four printing vresces
but to get four piles of jumk. The organism of the embryo, how-
aver, can be split into four pieces and will nonetheless remain
whet it 18, [he aou;ce of the final organigation, therefore,
cannot be precontained in the embryo zs a i:ashine. For even
if we supposed the embryo to be made up of four machines, this
would not explain how we could divide the system almost at will
and still retain its wholeness and typical organizahion.22

It 1s equally impossible cthat tinis difierentiation of
the parts of an organism be due to purely che .ical means--to the
dlsintegration, fo} example, of some chemical substance, the
breakdown products of which would then nigrate to different
poles of the embryo to serve as mcans of specifyimg their rate
of growth, morphelogical characieristics, activities, and so
forth, Such a theory would involve as a consequence, first of
all, that the organism would follow in its development the
Nrictly geometrical distribution characteristic of chemicals
in building forms, a distribution exemplified, for example, in

& crystal; and tils consequence 1is simply not realized in living

22, gience and Philosophy of the Orgsnism « 102~
105, Problem of Individuality, pp'.! 15 » PP
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things. Noreover, parts of the body having identical chemical

gempositions, e.g. the bones, differ widely in shape and struc-

ture from one part of ths body to another; these differences,

then, are obviously not accounted for by chemical means.23
with the elimination of these two possibilities, then,

we are left with only one alternative as an explanation of the

wholeneas and organization of a living thing-~-that it is depen-

dent for its existence upon the causality of a non-spatial agent,

sn agent that, without adopting the Aristotelian treatment of

the nature of the life principle, Driesch calls by the Stagirite's

tern, "ontcloehy."zh

For the existence of this entelechy Driesch advances two
ferther proofs, one from the existence of so-called complex-
squipotential systems within the organism, and the other from
the historical basis of action in some organisms,

A complex~equipotential system may be described as a
system in which "all the elements are equally able to form the
same complex totality out of themselves."25 The ovary of an
animal, for example, is such a system, for each of the cells
within the ovary, i.e. the eggs, sre egually eapable of giving

rise under proper conditions to the complex whole of an adult

ortanism.z6

23. Science and Fhilosophy of the Orgsnism, pp. 102-105,
2‘. Lm.’ ppo 98*101

25, FProblem of Individuality, p. 21.

26, Thus such a systen differs from a harmonious-equi-
Potentiel system such as the blastula, wherein esch nerher is
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In the very fact that such a syste. exists there 18 no-
thing that 1is exclu;lve of a chemico-mechanical explanation of
life, nor is there any sueh vroof to he gleaned from following
the developmental processes of a single member of such a system.27
BJut if, taking the opposite course, we follow the tracks of such
s system back to its origin, we shall find a different opportunity
for profitable analysis awaiting us. For here we discover a
startling fact: that all of the members of this syatem are
descendants of a single cell, its Anlage in the technical German
daacription.za

If now we say that each cell of this complex-equipotential
system contains a machine that is the source of the vaster machine
we ¢all an adult organism, we are faced with a rather gmbare
!!asihg choice. For either we say that the Anlage itself was a
machine, in which case we are maintaining the absurdity that a
machine can divide almost countless times and still remain it
self (an impossibility as we ﬁava already seen), or we are main-
tasning that the source of the machine is not the organtization
of the Anlage, and muat, therefore, be a non-spatial czuse

2
Mt identical with the system itself,. ? Once again, therefore,

1]

squally capable of giving rise to any of the relatively simple
srganic parts out of which the whole organism is -.ade up. ihe’
division, however, does not seem toc precise, and at best refers
to a difference in degree rather than in kind.

27. That is, at least, nothing that we have not already
tonsldered in the first proof.

28. Problem of Individuality, p. 22,
29. 3cience and Philosophy of the Organism, po. 147-15C.
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our argument is carried irresistably to the existenc:< of an
entelechy.

“hus the second argw.ent is quite simil:=r to the first,
both being based ultimately upon the impossibility of conceiving
any machine that periodically splits in nalf and yet remains
identical through any number of such divisions. In our con-
sideration of tne third proof, however, we scall ..eet with an
entirely new asnect of the difference between an orj anisam and a
machine, and particularly is this true of certain actions of
animals and men. It is in this latter area, the field where the
divergences are the greatest, that we shall find our proof.

fhere are two cautions which uriesch urges before be-
ginning the examination of this proof, OUne is that the instinc-
tive action of animals .nust be eliminated from consideration in
this proof. For instinctive moviments are specifically perfect
the first time that they occur; and such a motion may be mecha-
nically explained, though with considerable str-ining of credu-
lity.30 voreover, since the appro-cr to tnis problem is biolo-
gical rather than psychological, the methods used in studying
animal nd even huw.an behavior cannot include introspection;

ve must, in short, adopt the rethod of the ﬁehaviorists.Bl

30. Problem of individuality, pp. 24-25

31. Science and Philosophy of the Nrganism, p. =03.
Driesch in thTs work tcems to reject the¢ whole ol Iﬁ:roswective

psychology, calling this e ?pseudo-psychology.” c¢f. op. 193 and
203, However he does not accept with the metiiod of Behaviorism
the 3’25%251 assumption of satson concerning the ion-ciusal
nature of consciousness., lie merely :grees thot consciousness
caniot be studied scientificrl.y.ef. p. 203.



55

Let us then with briesch 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=-
factly formed in kind upon the first adequate stiulus, (though
they may be perfected in facility later), so there are other
reaponses to stimuli which do not arise, at least immediately, in
answer to the first appropriste stimulus, but do so after - ny
repititions of the stimulus. The behavior of a nursing cuild 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 tuese we shall ugree to c-1ll actions.

The determining character of an action, therefore, is due
not to the immediate stimulus alone; at least it must be posited
that other stimuli during the life of tiie individual have :l1lso
a determining effect upon the specific nature of this resction.
It 18 a behavior pattern with a history. If we had not excluded
psychological description we could say that in action the beha-
vior of the orgasnism is modified by experience.32

So far, however, our description of action could apply
squally well to a machine as to an organism, for many machines
are capable of producing actions deterrined by longe-past sti-
muli. One of the most obvious cises of this kind is the phono-
graph, an instrument that is reproducing ioi1 us todry the son:s

of a Caruso dead for a quarter of a century.

32. This srwuggling of psycholoysy in throush tie vindows
i8 Driesch's procedure, nct mine. cf. gcience xnu .aiiosoph;

of the Organism, p. 204.
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Yet in the very exwmplification of the machine that re-
acts on a historical basis, we intuitively recognize that this
gsort of behavior is vastly different from what we c¢nll action.
Ani it 1s plain where this difference lies. For the machine
ginply reproduces the stimuli which have been imnressed upon it,
whereas the organism does nothin’ of the sort. ~hile the organism
has its action modified by its history, the action cannot be sald
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?
gan we in particular identify them as beine due to a non-mecha=
‘nical causality operating in t'.e org-nism? Let us look once
gore to the relation between the stimulus and the responses of
action to sec what enswer we can get to thece questions.

One principal difference between machine and orzaniam
seems to be that in the phonograph there is immediatsly set up
& determined correspondence between one stimulus and one res.onse.
What is given out on subsequent playin; 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 we-ns ne-
Cessarily of the sa:e kind as the stimulus, and roreover tne
various sti.uli together with their previous effects seem to be
broken down into elementary components and stored up to make a
oort of reservolr of possible responses to situations.

That this is so mnay be seen even in such elementsry

types of action as the conditioned reflexes investicated by
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Pavlow in dogs. 7Ji a bell i3 run; Tre ently enou~h ujon occu-
sions when saliv. would normally be secreted, e.s. v.en Jood 1is
brougit to an anin:l, rowlow showed that in - short time the sane
effect-~secretion >f saliva--may be producecd by the rin;ing >f
the bell alone. Obviously, here a connec' ion has been ' ade be-
tween what is ordinarily a ~ismetched stimulus~response team.
Again let us sz2y, an animal tries to escape from a pain-
ful situation by three unsuccessful net. ns before achieving
freed>m by the fourth., If the animal has tie "v:er of learning,
on subsequent occ-sions it will make fewer unsuccesaful ati.cmpts,
and finally will produce the successful rcsponse 1m.ed1atoly.33
Now nothing of the sort is found in nachines. .U most
changes of behzvior in machines due to their history are quen-
titative changes due to sore lingering effect in the machine, e.g.
wear, magnetization, etc., and are analo;ous to the organic
phenonenon of f-tigue r-ther tran to the characieristic of
actions we have b.en studying.’“
Even more strikine is the contrsst between the res onses
of an organism and thet of = hachine with regard to the wholenesg
of a stimuluas, For if & cor lex stirulus is i~ resced upon a
machine, each of the virious el.nents will produce its own indi-
vidugl response; the stimulus will bc to the rachine L''e sim of
the simple :timuli contained therein, tte effect will be simply
the sum of individual effects.

33. Ibido. pp. Zlc-—ZlBo
34, Ibid., pp. 202-713.
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In organisms, however, t+: cove is ovien entirely ciffer-
ent, The animal reaets--at least in certain cases--to = stisulus
a5 a whole; hence 2 swall chang. in t ¢ stimulus .2y result in
a drastic ciange in octirvior, while & drastic chanpe in the sti-
mulus ray produce no chan-e in response at 211. The dos taat,
at the approsch of its uaster, goes voutaing ar»u the street
with joyous ysl; s =ay reu:in entirely unnoved or growlins hos-
tilely ot tre approach of anyone else. £ven -ore remsii:ble is
the behavior of a an in a conversation. tere ti:e words, Your
brother is sick,” referring to a long-abscnt and litile : issed
sember of the family may produce sn entirely different reaction
in kind and degree th:n will the statement, 'Your mother is sick,"
Yet the only change in the stimulus is a chan, e from tne letters,
"br? to the letter, "m," in one word of the seutence, a chznpe
out of all proportion to that of t.e reaction. 'n the nther
hand, 4if the herrer understands.. rench, the sentence, ‘Votre
m;}e est malads,” though 8 totally differing entity in its
physieal parts, nroduces ti.e sa.e effect ss the Englich equi-
valent. The only explanation is that eachi complex group ¢i sounds
mekes up as a stirulus for the organisi a whole tnnt 1s differcnt
from and more t.an the sum -f ltez parts. Once o:ain, trerefore,
we find ti.e organis: acting in e way to:t 40 wot orly difs ront
from 3 machine, but would be ipossible in one.35

“n the basis of trese tiree proofs, workiny out »s they
do to a single conelusion, Nriesch reste his case for ti.c re Llity

of the entelechy. xe c¢:n, it is true, add otuer in’'ic-tions of

35. Ibid., p. 2l4.
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the truth of vitaliem: from the faets of regeneration and hezling,
for example, or from the little knowledge of instinects that we
have been able to gain. S5till these indicis are not to be con-
sidered final, whereas the proofs as given are thought to be
inescapable demonatrations.36

But when the existence of an "entelechy” has been affir-
med, when it has been demonstrated as tioe non-spatial sufficlent
reason fer the cxplanatlon of the charaeteristic proverties of
the organism, has everything been said sbout 1t that might be
said? Or can we £ind out more adbout the nature of this mysterious
agent in itself, and about the causal relationships linking it
t0 the material components of the orgsnism? Since we are en-
gaged in an 2 posteriori proof, let uas look at the causal link
between body and entelechy first, and go on after the settlement
of those gquestions to the study of the entelechy considered in
itself.

A primary difficulty seems to arise from the fact that
the body of a living thing seens to submit to two different kinds
of law; it is at once governed by the physieal law that binds
inorganic nature and by another group of 1 we unique to tlie bio-
logical kingdom, The first step in clarifying the rel:tions of
body and entelechy wmust be to ask to what extent the entelechy
voids the physical law and how this is accomplished.

What can possibly be meant by saying that the organism
is subject to physical laws? The implication here i- that the
living being 18 in some respect a machine, for physical laws are

- o

36, History and Theory of Vitalism, pp. 214-215.
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machine laws. They are based precisely upon the assumption that
everything is made up of extended matter moving in apaco.37 Phy-
sical laws, then, have for their function the statement of the
energetic relations beﬁween one body and another, or between a
body and ite motion.38

Mow because the body is obviously & material system whose
parts, e.g. the cells, have a certain spatial relationship, it
must be considered in itself as a machine, and whatever non-
mechanieal action it exhibits must be attributed to the entelechy.
Thus the nature of the body itself explains its subjection to the
mechanical lave, and its relation to the entelechy renders intel-
l4gible the appearance of new determinants, How far, howvever,
does this modification go?

The fact is that we have already answered that question
fn lerge part. e have seen that matters-creating causality and
mergy~ereat ing causality, while a priori possible in the world,
are not actually realized even in the org:nic realm-~that is to
say that the principles of the conservation of energy and of
matter hold true im living as in inorganic things.39 Hence the
ote type of causality left to entelechy is the individualizing

37. For the purpose of our present analysis let us ig-
Rore the question of whether this matter 1s qualitatively the
same or not. The ultimate hope cf every rechanist 1s to reduce
all matter to one common kind, e,g. the ether. Whether or not
this is possible, however, makes little ultimate difference;
the basic requirenents of quantified -ztt«r and riotisn in space
Femain gonstant in all theories. cf. Science agd Bhilosophy of
She Organism, p. 269.

380 Ibid.’ ppo 269-270.
39’ Igido, ppo 255“256.
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causality.ho Hence, Driesch suggests, the enteclechy must inter-
fere with the normal course of the natural laws only by guiding
and arranging them for its own purpose.

To describe the mode in which such a thing way coue about,
Briesch 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 doublc power within the organ-
isn, for in addition to being able to stop one action, and later,
of course, to allow 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"™ 1s able to react with either of
the glenents "b" or "c¢.” Let us further say that if tihe thres
chemicals were mixed under inanimate conditions, "a" would
reast with “b" rather than “e". Now the emtelechy may suspend
both of these poseible reuotions 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 "¢”" despite the greater natural affinity of "a" for "b"."’l

In addition to explaining how entelechy does modify the
laws of nature, this theory has the advantage of accoun-ing for
many things that do not happen. For example, it explains why

the organism cannot become indensndent of its environment,

4O, of, supra, pp. L5-408.
4L1. 8eiencs and rhilosophy of the Orgaznism, pp. 261-264.
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Bntelechy, as the suspension theory explains, does not create the
d¢ifference that enables one substance to act upon the other--
hence there will be no reactions between physical or chemiecal
agents not already potentially reactive by nature. Neon, for
tnstance, would not react any better in an organism than outside.
Neither can the entelechy create a substance it needs from ele-
ments that would not naturally cause sueh a result--it could not,
for example, force sulfuric acid out of a combination of sodium
chloride and water. All it can do is to interrupt and cause to
resune a series of events that can take plaee according to
nature's laws.

A second possible way in which entelechy might interfere
with the mechanical laws of inanimate nature 1is sugrested by Des~
cartes! analysis of the mind-body problem. The mind, according

to Descartes, c¢znnot change the total emax"gy"3

in a dynamic sys-
tem, but could be conceived of as changing the direction of that
energy. Since such an action ordinarily implics an expenditure
of meehanical energy, however, it seems that such a solution
requires the entelechy to be an energy-creating cause, a posaibi-
34ty 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

‘02n Ib;d.. ppo 261‘262-

43, Knowing nothing of the later distinetisn '.ade be-
Sween kinetic and potential ener:y, Descartes evolved this
solution to account for changes in direction of kinetic energy
alone. Hence such a solution as the suapension of eneryy--a
process that involves transforaing kin<tic into potential enerry--
wuld be impossible for him. cf. Ibid., p. 273 i
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one spatial axis to anothcr might be drawn from the energy itself.
Yhether such a refinement is necessary is (to Driesch at least)
questionable, since in any case tue totzl ¢rount of enersy repre-
sented by a moving body rerains the sure, and the part of the
principle of inertia dealing with the straight-line .rotion of
moving particles is atropatcd for organisms.hh

There 1s still a third imaginable solution to this prob-
lem. ¥or the action of the entelec.y might well be a purely nega-
tive one--a prohibition rather than a ecommend. accoraing to
this account, the material narticles world ordinarily follow
their own courses except that they —ight be prevented from fol-
lowing their natural course in some respects, much as a beam of
light is reflected from its natural course by a mirror. T:ne role
of entelechy vould be somethin: like a "Keep off the grass" sign
in a park. This Driesch calls the "hypothesis of immaterial
rosistanec."h5

To tell which of these theoric: is the one that corre-
sponds to reality is, in tne present state of knowledge, i:upossible.
There are, however, certain indications that ..zke possible some
tentative jud, :ents of their relative worth. For instance, the
second explanation, since it seems to limit the powers of entele-
chy by nothing but the total of availrble energy, does not have
the advantage presented by the others of being able to account

for the things entelechy cannot do.“b And since tne thira

ki Jbid., pp. 273-275.
k5. Ibid., pp. 275-276.,

b—éo lbidc’ P 273.
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sheory restricts the power of the non-spatial agent more than
sny of the others, it is perhaps to he preferred; it is easiest
te explain, on this basis, the peculiarities of individual
organisus due to their mechanical configuration as well as the
wniversal features they exhibit because of their entelechy.w

No mmlsiplication of theoriea as to the manner in which
its causation is carried out, however, ¢in answer for us the
deeper prablem of the nature of this causality. The question
sight be put thus;: Is the entelechy that|causes these actions
of the orgunism dependent itself on the material body, as being
the result either of some special kind of living :atter or of
. pu'ciculai sonfiguration of cnericals tat we call a living
My? This question we ust now proceed to answer. And first
’vl sball have to deal with two preliminary points, the nature of
a-msterial substance, and the existence of a living aterial
Sudstance.

It seems that all material substances have this charac-
teristiec in common, that they consist of simple substances
existing beside each other in extensity. This characteristie
Mlds true whether it is assumed that the mechanical or the
‘ynuic view of reality is held. For even im the latter view,
pposing that matter is made up of forces emaneting from indi-
visible, mnextended centers, still the forces the'selves are

&xtended and the substantial complex exists in space in an

Xtended way. ind this is the only universal characterictic of

——

47. Ibid., p. 276,
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sstter. The other quclities of such a substance may chi=nge from
one body to another, but the requireme .t that they all -like wust
be extended does not vary.ha

In what sense, then, do we spcak of a living neterial
substance? A careful analysis >f the sci-ntific e idence on this
point 4s scarcely nelpiul in our s.aich ror it. [Iru-, the scien-
tists speak freely, for exa~.le, apout assi.il.ti>n, an. tiis
may be presuved to be the action of a livinc or anisu incrc sing
i¢s substance at the expense of tle co:mmonents ol its environ-
ment. However, on « closer look such « definition i:c seen to be
mere assumption with v. ry l:ttlc Lasis in reaclity. #ho rcould
say, {or example, at what -oint this presumed assi .il-tion takes
place or what :ort of mysterious process it r~ight be?

Now the Lacts tu.t are really presented to us by bio-
chenistry inform us that the living or. nicwm iv :ctually .wzde up
of a mixture of many different cherical suvstances, none of which,
taken in itself, is alive or shows any of the ch racteri.tics of
11!9.“9 Furthermore, not any one cof the specific subst uces in
the body vy acting itself on food char_ es trnic into 1ts own sub-
Stance; this tash is zlwsys pertcormed by anot.ucr ele ent, viz,
én enryme, ‘ence the rrocess of cssiril:tvion on its c¢:e~ical

shoving turns out to be a peeudo «s.im.l. tion, end, more

’080 Ibido' De 276.

49. HNot that there . re not cnemic'l substarces thn t are
lgecific in nature at leust, t)> living t'.iars, althtough ..ony of
these substances can be synthesized outsice livimg thines, ind
Prodably there is no a priorl imposeibiiity concerned in syn-
thesizing the others. En any case, however, t“e in~ivildt -1 sub-
stances do not 'wnifest to us any of the ci ar.et ristics of
organisms, e.g. nutrition, s.nsitivitr, etc.,
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jmportant, there is here to be found no sign of the existence of
a living substanCc.so

A8 a matter of fact thcre are many indicstiors, and to
Driesch not merely indicotions but proofs, that tere cen be no
such thing as 2 “living material substance."” To say th:=t there
exists such a thing as a material, chemical, livin, subsiance
that "bears" entelechy would be to attribute extensity to the
entelechy, for we have secn that the one crrracteristic ol =
terial substance is t: eir extension. How that entelechy is ex-
tended is impossible, othervise the divisions verfoimed in the
sabryo of the sea-urchin would h.ve siven very difierent recsults
than they did. The fact that a complete »rranisu was evolved
shows that the entelechy must itself have ncen left whole and
undivided by the diviaion.sl

Another argument aguainst tlie '"living substance" theory
can be found in the strange consequences that follow f:om such
& notion., Theoretic:1l;, we should be able to buy in tlie market
place, if the theory were true, "six .ounds of lion substarce,
or s pound and a half of eagle substance, or t . rce ounces orf
esarthwornm subatance."52 Now of course it would Lic nocsible to
purchose six pounds of lion meat, but this ic ierely a mixture
of nroteins, fats, sugars, and otrer inorranic elerents--it is a

colleetirn of substances, not one "homogeneous chemical matcri=l

which is supposed to renresent the 'being-a-lion.'"53

50. 3cience and chilosopuy of tie Orgs. isa, np. ..)0-292,
51. 1bid., pp. 292-293,

52. 1Ibid., p. 293
53. Ibid., p. 293
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But still a third difficulty prevents -~ ricsch from con-
sidering entelechy as the result of a material subtstarce. If
such were the case, entelechy would, of course, ..e itselfl . ieri-«l
and as being material it would be subject to chanscs by material
energy. However, it has already been establishcd’* that tie .
reaction of an entelechy to body is not efieccted by such a trans-
fer of energy. Once again, therefore, the theory o. « living
matter as a cause for entelechy fails to azccount for the facts.si

But 4f tnere is no one living substance that can b¢ con-
sidered as the cause of entelechy, woulu it not be possitle to
assign the origin of entelechiy to a combination of compounds
arranged in a typical "constellation®? Once agaln our answer
must be negative, For the human ind cannot rest contc ot with
the explanation of a new elezentary factor out of simply notaing:
the new factor must have pre-existed somehow, eit er as a poten-
tiality of one of the substances in a conrtellation or as a sub-
stance itself that becomes active only under cert:-in circur-

56

stances. In either case, however, we are once again reducing

entelechy to a material thing with the szie contradictions seen

lbOVﬁo 57

Summing up, therefore, we ¢ 'u say that for Drie.ch, the

54. c¢f. supra, pp. 60-61
55. Sclence and Philosophy of the "'r ~nisu, . 295

56. Thus the appearance of electricity producec by rub-
bing a glass rod must be explaine by suuosing eit--r iL-.at tre
Tod has an electric potential (E) to be; in with, or that there
axists a substance of electricity (electron:) that is Liroken
loose in the act of rubbing.

57. Bclence and Philosophy of the _r; “nism, p. 295,
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entelechy, vhile dependent in i1 s actions upon z (. .terinl sub-
stance, 1s not dependent for its existence upon the 5ody. “"The
activity of an arciitect depends on the existence of stones. But
sould you care to say that the architmcb‘ existence depends on--
stones? A heap of stones without an architect 1. a heap of
stones, and the matter of an organism withcut entelechy is an
amount of matter."se
Obviously to say that ent.elechy is neither a material
pubstance nor the effcct of a material sub.tance is not to deny
that entelechy is in itself a substance.59 8 a matter of fact,
the reasoning proves that entelechy must be considered as a sub-
stance, since the efiects we attribute to it must bc produced by
sone substances, and we have seen that the extended substances
of the material world could not be the causes oi' such behavior.60
But what sort of a subst nce can this bey ‘“hat are its
properties: Is it essentially a psychie or non-psychic thing?
Is the sane enteleciy common to many bodies, or doer its indi-

viduality corresnond to that of the material orranism? 1Is it

58, 1bid., p. 296. ‘he great si-ilarity in this figure
to FPlato's "pilot and his ship” is striking. Indeed Jricsch
borrows a Platonic argu.ent fro: Alc%biades I (128a-129b) to

Prove the independence of the entelechy, viz. the living substance
is distinet from thzt which belongs to it; now tl.e body is said
to belong to the substance, for we say that a dog has (not is)
Paws, legs, teeth, and a body. nence the o is its entelecny.

g?; ﬁody is not the uog hut belon;s to t-e jog. Ibid., ppr. 312~

59. 1.e. a substance "in Lre sencc of someti .ny irre-
ducible wh.ch rercins the =lways unchang. able bearer of its
thangeable quilities.” JIbid., p. 297.

60. 1Ibid., pp. 300 and 324,
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t¢emortal? If so, in what sense? "o sore of tnese questions there
are easily available answers; to others, the answer is impossible
or at least out of reach at present, Let us berin by seelng what
gcan be known of the nature of the entelechy.

The only way we ¢ ‘n knov entelechy is oy reans of the
effects produced by it on the body. This causality, s we have
eeen, is of the ty.e Driesch calls "individueliszing czusality,”

a causality that consists of creating in - moterial system a
somplexity of relationship not belonging to this system of itself,
Indeed, we see that all the effects of entelechy are always com-
plex "manifolds” that are extended either in sp.ce-~the org nisam
itself-~or in time--the actions of Lhe organism. The entelechy
itgelf, t'.erefore, in order to explain the complexity that is
ecaused by it in the organism, must in some fashion precontain that
erganized multiplicity; 1t must be a ‘narifold" itself.

The kind of amanifoldness the e telechy possesses must
differ from the extensive manifoldness charact<«ristic oi the
material substance. The f'irst aud second prosi both .low that
the entelec.y muet be a non-spatial cause; indeed, i oth are
founded upon the impossibility of dividir; an extended manifold-
ness without taking away asny of it< parts. The nature o1 o
etelechy, therefore, could be described as an "intensive
manifoldness. w61

But such a definition of entelec'y is mercly a scetch of

this non-spatial substance in a state of potenti lity. ror

[—

61. Ibid., pp. 245-247.
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just as an architect only achieves the actuality of what le is in
the work of constiucting, so entelechy re ches its .ctuality »aiy
in its operation on matter. "As far as it is eatelechy actu it

is cuugality of the individuating form.“éz

The characteristic of inextensiveness, moreover, raises
an interesting point in comnection with the¢ property oi divisi=-
bility in the entelechy. For how c.n an unextendc” substance
be divided? Yet apparently the enteleciy is so divided, c.g.
in the ovary.63 Nevertheless the division of a non-gpatial
system is impossible; the ide' of such a thing is a priori
contradictory. It can o iy be the material organism, in whieh
entelechy manifests itself, that is divided; the entelechy
itself must be considered indivisible., Here is the first bit
of evidenc- to solve the problem of individuality of the entele-
chy. There are not as many entelecties as there zre individual
‘organisms,%% Driesch, as a matter of fact, cannot escape the
econclusion of a sort of world-entelechy. But of this we shall
sse a little more 1l:ter.

One more property of the entelechy must be mentioned in
view of its non-spatial character--it cannot e confined to any
one "place" in the body. Eence Descartes! localization of the
soul in the pineal gland is unnecessary. True, there are sone

parts of an orgenism that sec:: to be acte¢d upon by entelechy

62, Ibid., p. 324.
63. cf., sccond proof, supra, pp. 52-53,
64. gcience and Philosophy of the Orginism, o-. 298-299,
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while others are not, but this does not Jjustify eslling any of

these centers of activity the "seat™ or the prope: »lace of

entelechy. This is simply a matter of points of relation.65
Furthermore, the_.re is no justification in anything tnat

we have seen for 1ndul{;in ourselves in the pseudo-rsycnolosical

assumption that it is necessary for every entelechy to be conscious

or paycllic. Tne only thing of which we can affirma with certainty

that it ip conscious is our own self. !‘evertheless, Driesch

accepts provisionally the iristotelian divisdon of souls, the

autritive soul (‘vvx‘)\‘ eren l‘l'k‘h./ ) being found in all living

erganisms, the sensitive eoul ()Y 7A n dieOntiK "!/) being

found as the source of sensation and instinct in all aninls,

and finally the "psychoid" ( Vﬂ%f ) a8 the seat of reason and

of"actions" being found in the higher animals and in ‘frm.(>6
Here again we run hevdlong into the problen of the unity

and multiplicity of the entelechy, a problem already met in

connection with the division of org:anisms.67 In this case we

have postulsted a plurality of entelechies for a single or-

ganism~-and there are many other problems which ~re best

65. Ibid-, P 2990

66. Thus departing from Aristotle wio attributes the
Trational soul to man alone. Driesch's argument is that the
higher animals possess ore than ,irre insti.ct inasmuch as
they are able to learn by experience. The f-ct, hovever, thet
they aust have a memory sc:rcely entitles the. to the reputa-
tion of being intellectu~l besides., Ibid.,r. 335.

67. ef. supra, pp. 70-71.
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6¢ whereas the unity >f the

explained upon the sare sup.osition,
orgunisn, and particularly the unity of tre T-o secn to deand
the oneness of entelechy. Besides, looking «t the proble. I:iHm
the point oi vie:. of the many org:nis.: produced oy one, ve are
faced witl: the metaphysiccl absurdity of supposin, that nou-
spatial entities can be divided or even used.

To Driesch, the forced conclusion fiom these indications
seens o be the existence of one super-nersonal entelechy,
which, however, can exist in twn diffcrent states, "in the one=-
modus and the many-~modus.” The anparent division of entelechies
can then be regarded as merely a multiplicution of the modes of
the one entelechy; the facts of the unity of organic life can be
accounted for by the one basle ens that is the entelechy.69

There are, bcsides the ones uentioned, many indications
of this basic onencss of entelcchy #nd the multiilicity of its
modes, The continuity and obvious unity of the svecies and even,
if we accept the theor: of descent, of all life find in this
unity of entelecliy tieir best explanatian.7o Even the vtrole of

empiriecal reality exhibits the individucl wholeness of order tat

we seek to explain in orgunis: s by entelcchy.7lFinally, such

68, r.r example, Driesch consicrrs such "stupid" acts
of entelechy ac the develooment of sne-half :n e brvo when
there is no possibility th-t the other half will develop (in
Roux's exveriment) as beir: Lest explai~cd by an org:nlzatisn of
entelechies, each one perfornirs; its aon .inted “osk ir relative
isolation from tl.c ottiers. cf. Scic.ce =nd “hilosophy of the
Organisw, p. 280. —

690 Ibido, ppo 331‘332.

70. Ibido. PP. 332-333.
710 .I__b_j__g_.’ Pe 32‘).
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poychological phenomena as split personality cre understandable
only in terms of 2 sinrle entelcoty tiat h:s been rodified in
its modes.72

So far we have not said much about the plice 1 tin:lity
in Driesch's treatwent of the problen of life, and yet it 1s
apparently in the nature of finality th-t Criesch ultin-tely
finds the clue to the basic differences between entelecry ~nd
a machine.73 The reason for this omission Driesch hirself .. kes
glear: the notion of teleology has been susvect in the pl vsical
sciences from the time ot Newton. Whether or not this skeptical
attitude is justifiavle, it can easily bec understood, for only
too often arguments from teleology h~ve bcen based on a univocal
extension of the conscious end-seeking of man.7k However, if
the word "end™ is correctly undcrstood in its analorical s/ nse
a8 that toward which an agent hzs a tendency, there is no ncces-
sary objection to its use in biolorsy. A conscious agent | as
an "idea of the end in its imagination”; whereas the natural
agent has of course no such idea, but 1t nas a tendency to act
in one way ra.uer th.n -notuer, unaturelly the end, veing non
existent, cannot work, but the agent nhiving a tendency to an end

¢an, and hence Driesci. prefe:s ti.c tern causa finalis to the
75

kore anthropomorphie¢ "purpose."

72. ibid., p. 33L.
73. History and Theory of Vitalism, »p. 1-7 and 176-177.

7h. Science and "hilosophy of the Organism, p. 243.
75. Ibido, e 323,
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Phe two outstanding examples of goalward tendencies in
the non-human realm are to be found precis.ly imn or; nisns and
in maghines. Ordinarily, we do not epeak of purpose with regard
to natural things below the level of the orrcnism, since pur-
pose refers principally to processes, :rd non=living things are
inert. What then is the difference teleologic~lly tetween a
machine and an organism?

Now the aetions of the parts of a machine are end-seeking
only in virtue of two determining facts: that it is in terms of
the whole alone that the part has any meaning, and that the
purposiveness of the individual action is derived only from its
position in the whole. Nevertheless, the action of each part
goes on in its singularity and the action of the whole is
analyzable into the sum of these individual actions.76

On the other hand L.e end-seekir~” of i'.e organism is
unanalyzable--it cannot be broken down into the action of the
parts, for parts can be rersved and the end is reached anywry.
Even lees, then, can the zuction of the parts in relation to the
end be reduccd to a function of its position, for the sare part
in an equipotentiesl system may fill any number of duties., This
sort of teleology, Uriesch c.lls dynamic, as opposed to the
static teleology of the machine.77

But the final problem remc.ins unsolved. Is there any-

thing in the end itself that would explain the differences in

76. History and Theory of Vit:lism, p. 4.

77. Ibid., pe 5. cf. also, Science and ‘’hilosovhy of
the Organism, pp. 243-2ik. oL
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the characteristic end-seeking procecses of machines and or-
ganisms? Concerning this, I cannot find a definite nsver in
Driesch's works. But we n~y find at le/ st A hint 7 our -nswer
in Driesch's reason for selecting the word "entelechy" to
designate his life principle:

"Let us then borrow our terrinolo.y from Aristotle

and let that factor in life phenomena which we licve shown
to bu a factor in true autonomy be called Fntelechy, though
without identifying our doctrine with what ArIstotfe meant
by the word ev'teAeXe ip( . we shall use this worc only
as a sign of our admiration of his great genius; his word
is a mold which wc heve filled and shall 111l wit' nev con-
tents. The etymology of the word ?ev¥exeyei/«{ allows us
such liberties, for indeed we have shown that threre is at
vwork a spmething in l1ife phenom 'wh*ch ears t'e end 19_
itaelf.s% ‘exey ev C“exXv © Tr te)os, &

78, Science and rhilosophy of the Orgsnisu, . 106,




SECTION I
CHAPTER IIIX

THE MONISTIC LIFT THEORY OF
J.B.3. HALDANE

It i2 usual to refer to J.B.S. Haldane as a mechanist in
his views on the nature of life. OSuch a characterization, howe
ever does lese than justice to lL.is philosophy as a whole and to
his trheory of 1life in particular, It is true that he denies any
specific difference betveen living organisms and non-livins nztter,
and if this be the criterion of iechanism, then Haldane is a
mechanist. If, however, the traditional view of the world and
the organism as a machine be insiste. unon, i.e. the classic dog-
ma confining the proverties of matter to extension and its change
to locomotion, then certainly Haldane cannot be forced into that
eategory. Nor can he be confined to the more involved Mechanism
found for example in Jacques Loeb-~that the organism c-n be
Snalyszed strictly in terus 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-
¢ounts for the facts we shall have to discover,

John Burdon 3anderson Haldane is a member of a family
vhich, like the Darwins and the Huxleys, has produced a wiole

series of talented and even brilliant workers in seientiiic and

=76
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allied intellectual fields. #is father, John scott raldane, was
noted as a fine experimental biologist, a philosolter, a writer,
and a8 & public servant for nis eftorts in behalf of bcttering
conditions in mines in Great Britain. .n uncle, the Yiscount
Haldane, bec e Lord Chancellor and found time to write nd trans-
Jate a respectable list of books on philosophieal subjects.

Born into tnis famous Scottish family in 1892, John
purdon Sanderson Haldane was brought up in an etmosphere of de-
votion to the scientific spirit, and esnecially of"intelleci: 1
curiogity and freedom." 4s a result he finds it odd tiat any-
one should ever have been surprized or s:ocked at Darwin, Ein-
stein, or Freud. His education wzs acquired -t Oxford Presaratory
Sshool, Eton, and ilew College at )xford.

He had Just received ris .{,A, at the outbreak of the
first vworld war. The years between 1914 and 1919 he spent in
the famous Black Watch, became a cantain in 1915, and was tvice
wunded. Half facetiously, he attributes his survival to t .e
fact that while on duty in the :hast, he acquired a fever =nd
was not sent back into action.,

~fter the war, Haldane served as a Fellow ~f “ew College
until 1922 when he becwie a reader of biochemistry at Cambridge.
Here he remained until 1932, althous.t there sece s to have “een
some agitation for "is resignation after some unfortunate nubli-
¢ity in 1925. From 1930 to 1932, Haldane also held the Fullerian
Frofessorship of rhysiology. .ince 1932, Haldane has been a

e

1. l. Sketch of lialdane's life b sed on

‘(ﬂ'urresﬁ_—.’l' ’i; Lo‘xr:'do%’: rko..& (Ni " 010, £2.33-34,
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professor at lLondon University, holding first the chair in gene-
tics, and, since 1937, the pusition of irofessor of Biometry.

In the meantime, Haldane has alsc made = reputation «sg
a popularizer of science. tiis profe sinal work deals larygely
with the chemistry of the huran body, with the mathe: tie~l side
of genetics--psrticularly +ith the occurre.ces of mutations--
and with similar studies on the influence oi natural selection.
Like his father, however, ialdane has been most interested in
science for the szke of its oractical applications to bettering
human existence. The impact ~f the scientific study of conse-~
quences on Ethics, the legislative imoortance of modern studies
of heredity, the replacement of relirion and philosoohy by
s¢lentific knowled e as the controlling factor in human li.e--
these are his extra-professional interests. He has, on several
occasions, dravn bravoe from his sclentific readers by calling
loudly for govermment by technician~-an advocacy based lar:ely
on his feeling that the only worth-while kind of knowledge comes
from the physicel sciences.2

In pursuit of these sractical apolications of science to
the problems of political and economic life, !aldane early be-
came interes.ed in the philosophy of dialectical msterialism, a
philosophy that claims to have apolied the scientific method to
human history and to the nature of science 1tself.3 In 1937,
Haldane announced his official conversion to .ommunism, and he

has since been active in publicizing the Marxist cause and its

———

2, cf, Haldane's article, "The “uty ot Doubt," in Pos-
8ible Worlds and other Papers, (N:Y.: Harpers, 1928) ;,>p. 222-236,

3. J.B.S. Haldane, The . arxist rhiloso-hy and the sci
(N.Y.: Random jouse, 1939) 5.8 L sclences,
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utility as a working plan within the field oi the physical and
social sciences. .‘lmost all of the books Haldane has writtcen
since that time have had the object elther of explaining sclence
to Comnunists in teri s of [.arxism, or of explaining dialectic~:l
materialism to non-parxists in terms of popularized sclence.

It is important for us to ikeep in mind this shift in Hal=-
dane's political thought, becruse it accomranies what acnears
at first sight as a philosophical revolution in his mind. It 1is
reasonable to assume, the.r:fore, that nis tieory of the n-ture
of 1ife would under; o a similar caange. As we shill see luter
on, neither the philosophic conversion nor the ctange in view on
the organism was as deep-going as they might apnesr, but cian;cs
Sbere undoubtedly are.

Let us glance briefly at the cthilosophical rresupprsitions
lying behind ijaldane's differing life theories. it is not to be
expeceted that we can give an adeocunte account of any one phase of
Haldane's thought. o dezcribe dialectical materialism adequately
wuld obviouely require several volumes in itselr. Neverthe-
less it is important for us to discover what Haldame finds to be
the crucial issues in the philosopinical systems ti:at he has
successlively espoused.

Like many another ard«nt supporter of Darwin,h Kaldane's

basic outlook on the universe is that of a monist. " I may as
i

4o And Haldane is decidedly an adnirer oi' Jarwin. e,
his ardent championship of Darwinian theory in “Natural Selection"
in Nature, Sept. 21, 1929, v, 12., p. Li4. 'le finds points o
¢ criticized in Darwinian theory, to be sure, ut consicers the
basic theory of the struggle for existence sound. cf. also ar-

ticle on "Darwin" in Adventures of a Biologist, 2nd ed. He Yot
Harpers, 1940) pp. 10L-10%., — — — ’  {ieTes
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well frankly state my philosophic-l prejudices, for verhs»os they
ghould be rated no hi-iier than that, iy main nrejudice is in

5

favor of monism,”
Perhaps the key to his attitude can be found in the ex-
pression "prejudice" with which he describes hi: philosorhy.
Jotually, according to “aldane, philosophicl proof is rerely a
senvenient ficcion to cover ignorance of the facbs.é It 18 essy
to discover that t.is stacve of affairs is so, for cveiy syscer. of
netaphysics clashes with establis.ed iacts. asand the reason: for
this discrepancy are equally plain: most philesophers have had
some religisus or anti-religious ideal to defend, and fitted the
prilosophy to the purpose. Besides t.ey were bused on"grounds
"which were largely sentimental or econonic."7
If Mmetaphysics 1s, as it claims to be, speculative, then
it is useless, and this too, for ilaldane, constitutes an ohstacle.
"For a scientific man a philosophy is a vrogram rather th=n a
creed."8 Thic point of view comes more strongly to the fore in
Haldene' s Marxist writinrs .'ere a orisacy of deed over trourlt
is explicitly recugnized. iere knowle.re coniot be ¢~lled know-
%hdge unlesc it involves control as well. "In fact, the existence

of a 'high all-seer' who does not act is sel:t‘—ce)m:r'adict:ox‘y."9

—

5. J.B.5. Haldane, The Causes of Evolution, (London:
loagmans, Green, & Co., 19525 p. 155 ’

6. J.B.S. Haldane, "When I Am Dead," in Possible Worlds,

p.zl7o

7. Causes of Evolution, v. 158,
8. Zbid" po 155.

9. Marxist Philosophy -nd the ,cicnce:s, n. £5.




~-81-

It is easy, then, "0 sec what difficulties lie in tre rath
of lialdane's accepting a pluralism that proclains an irreducible
distinction bet- cen i1 d ond motter, Luc 2 philasowiy nrocl-irs
gertain probleus, e.g. the uninn of mind and matter, to be in-
soluble "merely because thrce tho :cand vears of thoupnt hy a few
pembers of a species which may have many tl>is.nd million vears
ahead of it ~~ve nsc 7et sylved thcm."lo

Monism, on the other hand, a8 the ~dv ntage of being
gapable either of proof or disrroof--becsuse if wronp it will
ultiratel, lead to self-contradiction--and in the neantire it
bas proposcd a program of .egearch that "is leading to results
which at present can be inter reted cither 28 the mind-like
nature of certoin objects which we girerzll; ccll material sys-
tens, or as t.e mechanical character of conscious dbchavior,”

The princinral dif'erence bctween 'aldwne's earlier s:d
mors recent philosophical views scems Lo be in tie narticular
vayiety of monistic view to which he wa- attracted. e describes
Bis earl; philosophical state a= tiit of "a r.ther vague sort of
fdealist.” :ls reason for holdin- to iderlism seems to have

been an inability to find a logical consistency 1n raterinlism

rather than any more positive vilue found in idealisti- »>hilo-

sophy,

10, Causes of Evolution , p. 155.

11l. ibid., p. 156, Jotne of tuese results herec referred
to seem to be the additions made by rclativity anc crantu-, phy=-
®ics to "the strange list of analogies between mind and mtter,"
especially as interpreted by Jeans. cf. J.B.S. Haldane, "The

New Deism," in The Inequality of i‘an, (London: Chatto & Wind
1932) p. 264, —— _ e
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Of the difficulties Haldane found in acceptin: any sort
of materialistic system, the greatcst see:s to tcve been that of
explaining knowledge on this basis., "I -r not ryself a Materlal-
ist," he wrote before his Marxist days, "bec-use if Katerialisn
18 true, it see.s to me that we cannot know that it is true. If
my opinions are the result of the ehrrical srocesses goinr on
in my brain, they are deternined by the laws of cheristry, not
those of logic."12

Difficult as it is for the Haldane of thi: perind t>
account for the fact that our knowled-e is thought ofl, ana in-
deed must be, a reflection of t.e o.tsid¢ world, it is no less
difficult to account for the very existence of the n:enomena of
consciousness. There is simply no wiy to explain the | roperties
of awareness in terms of the known cheaical and physical charac-
teristics of matter, and consclousness is 2 frct "a pgood deal
more certain than the existencc ol cells and atows."l3 Besides
the mind obviously has a unity of its own. "Somehow thec -8t
div- rse elenents, s-nsatinrs, e otions, thou:ht and will, ere

14

held togsether." Haldane, in his earlier days at le-st, round

it extrruely difficult to account for this unity on the basis of

12, J.B.S. Haldane, "Some Consequences of iaterialiom,n

in Inequality of :an, p. /1.

13. J.B.S. Haldane, "Science and Ethics," in Ineq. lity
of Man, p. 113.

14, J.B.S. Hald ne, "What is Life," in Adventures of a

Blologist, p. 53. This article w:s written aft:T Heldcne's con-
vYersion to rarxism, but this is the cle rcst st tesc.t of a
recognition obvious in .aldane's wrilings of bLoth pc."19Us,




.’3-

any sort of materialism.l5 To a lesser degree, of course, Yaldane
finds the same difficulty facin- "i- in the case of the org nism.
"Nevertheless,” said he, "the biologist uust take cornizance of
facts (such as the unity of the organism) which have not yet
been fully explained on ¥aterialistic lines, and perhaps never
will be."16

Even at this stsge of his thinkin;;, however, ‘‘aldane w:s
willing to concede that the fact of consciousness ' i:-ht be ex-
plained on materialistic grounds. "Materialism, of course, in-
cludes many forms far more subtle t =n the crude materialism of
fifty years ago, and if you are willing to concede enoush unex-
pactéd properties to so-called dead matter it becomes distinctly
tdealistic, 17

That such wzs actually the case, Haldane became convinced
fhrough a study of the writings of the philosophers of Co-munism,
*The books which solved my difficulties were rrederick Engels

Fouerbach, and Anti-Dlihring, and later on V. I. Lenin's Fateri-

alism and E.mpir:la-(}ri.t;1::tsm."]‘8

The reasons which led to Marxism for Haldane were nri-

marily practical and only in - secondary sensze do they have

——

15. ef. J,B.S, Haldene, "Why I = a dateriealist,"in
Adventures of a Biologist,p. 227-

16, n"Some Consequences of ! otcrialiszr," in Ineguality
of Xan,p. 161

17. Causes of Evolutiom, »n. 155,

, 18, “Why I Am a iaterialist,' in Adventures of a “iologi:-t
PP. 228-229, The full titles of Engél's Worls referred to zre ’
Tespectively Ludwig Feuerbach and the Cutcome >f Jlassical Gernan
hllosophy, and Herr Eugen Dlhring's Revolution in Jcience.




§i-

anything to do witn intellectual sstisfaction. “Unless one ac-
cepts their (i.e. the ;’arxists) political and economic theory,"
Haldane declares, "one is not likely to agree with their views
concerning nsture and knowledge."l9

Hence it was the fact, first of «l1l, that the Marxist
philosophy snowed great insight i to the underlvins metnodolo.y
of science t at primarily attracted ‘laldane. This understanding
and the valu:ble aid to research it provides seemed to shine forth
for Haldane in the advanced Iinterpretation of science found in

20
Engels, and in the fruitful resultc bcing reaped from thre

application of this method to the sciences in loviet Russiﬂ.zl
The real turning voint in i'2ldane's conversion ca-e, howe
ever, in his observation of the internal cortr-dictions bein» de=-
veloped in the econoizic policy «nd the =—orcs of politiecl leaders
in Britain, "At a time when national self-sufficlency in fo-d
might be of vit-l imvoorrance, farmers were fined for growing too
many potat:oes."22 And the incre sing -rev-lince of political
corruption showed the decline in those ninetcenth century st n-
dards of honeszty to which these savie politicians still puved
tribute.23 sueh eontradictions, completely unintelliyible from

the point of view of liberalism, suddenly b.came flooded with a

new lignt of understanding when observed from the F- rxist

« "ohy I am a Materialist,” in Adventures »{ a Biolsgist,

19
P' 21’-

20, JuBes. haldane, "The Larxist ;shilosophy,"” in .c-
ventures of a Riologist, p. 255

21. Ibid., p. 25.
22, Ibido, P 255
23. IbidO ] po 256.
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viewpoint, Many of them had even been pr:dicted by “ommunist
propheta.zk

Although not his primary concern, ‘Yaldane tound in
Marxism a system that was intellectuslly satisfying as well. In
spite of his "vague idealism," Haldane had always reslized that,
as a2 man and as a scientist, he wus most frequently a .iaterialist
in practice, When we want to go somewhere .e get i.to a train
or bus, confident tiiat on the one hand we shall n»ot ve able to
propel ourselves as rapidly through shace vy the nere exercise
of our wills, nor on the other that the vehicle will find any
more difficulty in moving us t.an if we were a sack of potatoes."z;
We apply the laws of chewistry and physics to our bodies with
the full and justified faith that we can foresge the results.
Only the difficulties mentioned above, especially those concer-
Ring knowlodgq, 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 dialecticael materialism and modern
ssienvific--especially physiological--research, Haldane reached
She conclusion that they were no louger valid.

This dialecticsl materialism, to begin with, was a strange
sort of materialism, It utterly rgjected the old mechani:tic
sort of materialism that strips matter of its richness to reduce

it to a lowest comwon denominator of ocuantity, Haldane quotes

24, Ibid., p. 257.

25, "Why I am a Materialist," in Adventures of a Biolo-

&%, p. 227.
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Lenin as thinking such a svstem "absurd" and preferring "an
electro-magnetic or some immeasurably more compliczted"” materi-
alism., The one basic quality comon to all n~tter, according to
this same quotation, is “the property of being objective reality,
of existing outside our COgnition."26 Between m~*.erialisu and
{dealism lie the basic differences that materialism asaigns a
temporal priority to matter and believes that matter, as exter-
nal reality causes ideas in the nmind and nou the other way
about,27 The second of tnese tenets is clearly a corallary of
the first, for the idea could hardly ve called the cause of that
which preceded it in timo.28

This view of matter as tne whole of objective reality in-
vu;ves the view that whatever cualities may be found in objective
reality rmust be assigned to matter, however opposed to exzch other
they might be., In matter there :rust be a union of opvosites.
*] do not think that thece is any choice between denying the
realisy of matter and admitting the unity of opnosites,” says
llldane.29 Such a view of reality is -nde understandable by
adoption of the old Heraclitean view of reality as becoming.

"Nature is in a state of perpetual flux--in fact it consists of

26, Ibido. P 229

27. "The Marxist Philosophy,"” in Adventures of a

dogist, p. 261

28, Lxcept, of course, in ti: sense of fin:'l cazuse.

(s}
p-
l

29. "fhe Marxist Philosophy," in Adventures of a 3lio-

m}"‘zl' =2




87

processes, not things."30 Whatever there see.s to be of apparent
changele saness in things is simply the result of a balance of
opposites. "The more we study nature, the .re we find ti-t
what 1s apparently stable turns out to be a buttlelield of ~pno-
sing tcndencies."31

In accordance with tiis theory, there is no troucle in
assigning to the materinl brain t! e seezingly par-doxical quality
of conscious thought. "It is becoming daily :.»re plausible that
our minds are physic:l realities acted on by the rest of Lue
world and reacting on it. Our minds are processes which occur
in our brains."32 In answer to his own difficulty that such
fasts as consciousness and understanding are not explained by
the physical and chen.ical properties n{ atoms, Haldane points
out that even in purely chemical clanges, combinations of atoms
give rise to properties that cannot be located in any one of
the constituent parts.33

But if the existence of consciousness 1s so easily ex-
plained, how can we avoid tfre absurdit' involved in supnosing

that mental processes are gulded less by tlie laws of logic tnan

by the laws of chemistry? Experimental work done on the physio-

30, "Why I am a Faterialist," in Adventures of a Bio-

logist, p. 230 ===
31. Ibid., p. 230.

320 Mc, pc 232.

33. his sounds very much like Holism. The odd thing
&bout this sort of explanation is tnat during his days as an
idealist, a philosophy within which Holism makes soiewhat more
Senge, Haldane explicitly repudiated ony such exolanation =¢
Possibly true but impossibly unscientific. ecf. Causes of rvolu-
tion, pp. 156-157. We will return to this oroblem later.




38w

legy of hearing, declares Haldane, explain why the subjective and
objective aspects of that particulcr sense are the same. 4An
@-plificd current taken from electrodes placed on the cerebral
gortex and another part of a cat's body will reproduce through a
loud speaker exactly the sound that the cat is hearing.Bh Pre-~
sunably the case with the other senses is the same. :xternal
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
and the external world.35

There seems to be no objection to the materialistic
position, then, and a great deal in its favor. In addition to
the above faet that we live and think scientifically as materi-
alists, there is the additionel evidence of the fessil 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
in the rocks, until quite recently.36

There are, besides ti.ese, many more practical reasons
for holding to materialism. O(ne of the most corent of such
reasons is the mess into which wishful and ideszlistic thinking

ebout society has led our economic system. rroclamation of some

34, "Why I am a materialist,” in Adventures of a Bio-

m_t_, P 231. -

35. Ibid., pp. 231-232,

36. "The Marxist fhilosophy," in iAdventures of a Bio-
logist, p. 262. T
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4deal and eternal values as embodied in society is largely due
to those withim the society who have a comfortable life tlerein
and no interest in altering the structure of the community. This
would not be too regrettable if our society were working well.

"Put,"” says Haldane,"it 1s working very badly."37

Our only hope
is to revise our thinking about soclety--to make our study of it
#sterialistic and scientific.

Very briefly, let us summarize t':e outstandins~ tenets of
Yarxism as understood by Haldane.

In the first place it must be realized that the | arxist
6utlook on philosophy is a -ractical one emphasizing the supre-
macy of deed over thought, "The philosophers," denounced ¥arx,
"have only interpreted the world in various ways; the point 1is
to change it."BS Theory, in Marxism, is therefore confined to
a se¢ondary role and is interesting only insofar as it leads
to aotion.

One of the results of this state of affairs is that
theory is looked at as only a provisional and incomplete appreach
t0 the truth, If the idea is caused by reality, presumably it
is not verfectly identical with reality but, as all reproductions,

differs from it in some rcsnect., The truth, therefore, can be

tpproached ad infinitum, but never completely reached.39 As a

37. U"Why I aw a lhaterlalist,” in /dventures of a Bio=
ngiat, Pe 235, This whole argument is drawn Ifrom the sanae p. passare.

. quoted by Haldane in farxist rhilosophy and the

!s.m_c.ez. p. 8.
39. .I_b_Lg-, P. 40
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matter of faect, the theoretical parts of ..arxism should be re-
garded rather as a method of approaching truth than as truth
1tself.k0

The only way to determine the truth or falsity of a
theory is to apply it as a tool for the prediction and control
of events--e.g. a8 in the method of tihe physical sciencea. Any
problems unable to be treated in this fashion are either invalid
questions or else they are as yet insoluble because of a lack of
sufficient empirical evidence. An instance of the latter situa-
tion for !faldane is tne mind-body prnblem.hl

The second principle Haldane mentions in connection with
Narxiat philosophy is that of its materialism. According to this
wiew, as we have already seen, matter, defined simply as extra-
mntal reality, 4s postul:ted as prior to the idea both in time
and causality., Because we think of matter as continually
posing difficulties and contradictions in our thought, we iust
attridbute to matter therefore an undiscerned richness of quali-
ties, and indeed even of contradictory qualities,

It is for tnis reason that the Marxist philosophy is
called dialectical materialism. 1In Hegelian ldealism, the mind
works out the evolution of metter and the world through the
slash and reconciliation of opposed ideas--a mental process
Hegel called "dialectic" because of its similarity to the rlatoniec

Rethod of arriving at truth. :rarx, at one time a student of

40, lbidn, Pe 8.

b1, 68The Marxist Philosophy,” in Adventures of s Bio-
M!!l Pe 260,
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Hegel's, retained the idea of the opposition and har onization
of contraries as the source of evolution, but in insisting upon
the priority of mutter, i:ad to transfer the ultimate l>cucion of
tnese contraries to tre '.aterial world.

It is worth e .ohasizing, h-wever, that in the .arxian
dialectic as understood by Haldane this opposition 1o "sonething
econditional and temporary.™ It can exist only in virtue of cer-
tain absolutes that contain no such contradictions. Hence the
apparent contradictions found in any scientiiic tieory c¢.n be
overcome as our knowledge reacnes toward the ultimate~-but a new
contradiction will always b. waiting for human knovledge, since
it can never attain to these uncomplicated elementals,

Another principle of the ‘egelion di:lectic retained in
Karxist theory is the of irmation o. trne equal reality of quan-
tity and quality and the passare 5. one into the other., 'n
example of the chanre of quantity into quality .ould be tre fa-
43

miliar chsrse of water to ice. the reverse of tuis sort of

transfor .ntion 1s seen in the chuncing of a symphony into : set

of wiggles on a sound track.hb

Characteristically -egelien too is the principle that
pProgress in surpassing a previoi:s state of -ertection can only be
attained by a ne ation of the ccrfection, - d, in turn, : nega-

tion of tie negation, The innocence of the chila, for exemple,

42, The Marxist Philosophy and the Sciences, p. 25.

——

43. "The Varxist Philosophy,” in Adventures of a2 Bio~-
logist, p. 263. -

L., The rarxist hilosophy and .he 3ciences, p. 28
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can only become the independent virtue »f the man by being sub-
jeeted to negation in the form of temptation and even sin, ne-
gations which in their turn are overcorie by rcsistance to temp-

tation and punishment of guilt.h5

Frogress in matrenatics and
science show the same law--for the modern pro:ress oi geometry,
for instance, = denial of Luclidian principles wrs first neces-
sary. ror the sarxist, of course, the whole nistory of wankind
is the working out oi thisg sa..c law in t.e economic Sphere.hé
A special case of this principle is found in t.ie freedom of the
will--a freedom that becomes posaible only upon the recognition
of tlose negating faetors which make for detenqinism.47
Of course the principal applicability of ti.ese .rinciples
in any Farxist writings lies in the economic field, and any
sumna:y of a confessed .‘arxist that does not take account of Narx's
gnalysis of the dialectical process working in history is lop-
sided. ve are not priarily interested, however, in ir, Hsldane
fua Marxist, but rather gua proponent of a biological view of
life. for this purpose, I think, the foregoing analysis is
sutficient,
To describe the life theory held by Haldane is a rather
@ifficult task, This difficulty is due largely to the character

of the writings in uhich nis answer to the problem is expressed;

with scarcely any excention, thece writings are n~t oi = technical

45. "'The Marxist Fidiloso v," in .dventures ol s Bio-

lagist, p. 264.

k6. Marxist rhilosophy and the Sciences, pp. 29-30.
47. Ibid.' PP. 35"370
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but rather of a highly popularized nature, so that it is not al-
ways easy to disentangle the underlyin; argumen-s from tlie exam-
ples and metaphorical expressions in which tihey are embedded.

nasically there does n>t seem to be a ;rezt deal of
difference in the life theory of Haldane telore and after his
convirsion to ¥arx., Perhaps he c.plains this fact pretty vell
hirself when he points out, in connection with the proolem of
the origin of 1ife, the fect that vith regsrd to this theory
idealists and materizlists are one, sincc the one conciders 21l
acts to be from vod and t.e other consilders no «cts to bc scis
of Gc.)cl.“8 lesides, as we have already nointed out, l'sldane con-
siders the dialectic nmaterialism witr its attrication of oprosing
qualities to matter as "distinctly idezlistic." It is notice=-
able, however, that tnc disecussion on thc nai.re of liie in
Haldane's ."arxis: writin,s® are nore nume.ous and oOii v e V.iole
‘more fully deveioned tuan in those writtecn during his pre-
karxien days. Wwe will try Lo describe as fully s i»>3siblc the
theoriecs of tne or,unism found in both p. ases of his life.

Common to both these periods is ;aldane's rejection of
any sort of theory incisting u»orn the existence of a so.l as dis-
tinct from the body. [.e recognizes the soul theory as a con-

sistent -eans of explainin; the facts :Lrwolved,"9 but brin; s

4L8. J.B.S. Haldane, "The Origin of Life,' in Possible
Nbr%da, pe 149. what lilaldane amparently neans is tiat 1deallism
enies the efficecy (and tae zctivity) of secondsry causes
altoget'.er,

49. 1bid., p. 158, and cf. also raldanes art:cle
"What 1s Life?" Tn What 3§’Life?, (N.Y.: Boni & Gaer, l9h$)

p‘ 53.
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forth a variety of reasons both speculative and prccticel for
his op_osition to any sucn explrnation,

In the first .l:ce there is no biolo,ie:.l evidence for
the existence of some sort of spirit w.ic. >ves otherwise dead
matter through some sort ol activity of ivs o n.so The total
amount o1 ener.y nroduced by a livin, bveiny in doing work, .nd
producin: heat, «nd stored up as potential ener'y in the for. of
added weirht can be checked a;zin:t the totel arount of ener'y
taken into tne or ;nuiom (minus of course the unutilized encr;y
in the waste products) with a very small margin of error--no
more than the error in per.oruing the same computotion with a
machine., t(here is no extra eneryv or work left over to explain
by means of a soul. 'We do not make energy, n-r get it from any
supernatural source., #e use the ener;y derivr.le from oxidation
of food as a macltiine would.."5l

Neither can it be said tnat we rust postulate t''e exis-
tence ot a soul to account for kinde of activity thnat are o5:, osed
to physicsl and cherical loews. "Bilology has not yet reached
the stase where any of its r«sults contradict tne law of physics,

though of corurse they are not all explicable om physical zrounds
52

at preseut."
Another telling blow arzirst tne eristence of a soul is

struck by the inde: endent life led by the varts of any ldvii,

51, J.B.S., Haldane, "Is l[an a :achine”" in What is Life? P,
This 18 Helmholtz' old arguﬁent against vitalilsm as violating {
the law of the conservation o) energy.

52. J.B.5. Haldane,"Physics Declares its Inde-endence,"
in Possible worlds, p. 198.
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organism. The cells of «n embryo chick @27¢ Leen keot alive-~
feeding, growing reproducing--for vears after t'.ey were tasen
from cthe embryo, although they shove no sirns of r:rorming into
a chicken, "irey (i.e. the individual cells) hav¢ =z life of
their own and can live a Hobinson Crueoe kind of existence in
suitable surroundings. Hence t.iey do not derive thcir litfe from
the soul or from anything outside themselves."53

If the 1ife does not depend on 2 soul, it cznnot be said
that consciousness does either, "A study of the effects on the
mind of brain injuries -akes it fairly certain trat consciousness
depends not. on any one cell, which might be the seat of the soul,
but on a very large number."Sh

Another indicstion thzt tanere is > diflererce in the
princi le ot operation between living and ron-living tainsc is
furnisi.ed by *he gradual t.,ansition found b.tweer trem every-
where in nature. It i:c impossiicle, for ex mple, to tell at what
exact moment an organism dies, for many factors, e.g. conscious-
ness,are lost long before death is considered to tz:-e plice, and
many ot ers-~the activities of indivicual cells--continue for
some time after any sign of the life of tihe whole has ceased.
"If there is a detachable soul, it c . n certainly be detached bit

by bit,...Death is usually » gradual :vrocess, well descrited by

53. "Sclence and Ethies,” in Inequality of ‘an, p. 112

54. %bid., Se 112, The studies Hald-ne mentioncs are de-
scribed more y in his esssy, "What is Deati?" in Aaventures

of a B%glogiet, n, 67. Ihey concern the ivuss of certain co.cclo.s
Tae es, e,.pg. initiative, -ue to operations rerinr <y on cer-
tain parts of the brain.
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by the word 'dissolution'-"55 It is Just as impossi-le to say
at exactly what instant the non-living'being beco .es alive, e.g.
when non-living food begins to live tre liie >i wLue organism.
Finally between the organic and inorg-nie :orld there exist a
group of substances--the so-called bacteriophage discovered by
D'He?elle and the tobacco mosaic studlied by uténley--which &ne
the activities of livimg thince 8o closely and :re so lackin: in
other vital processes that it is impossible to tell, vithout
setting uo artificial standards, whet'.er they are alive or not.56
These lifelike substances will be seen again later.

‘ There are cert-in practic:l objections also to the as-~
pumption that vital activities are caused by the soul. In common
with all metaphysical explan~tions, the vitalistic theory dis-
coursges research into the chysic=l csuses o1 Llese activitics.57
Scientific research is essentially materialistic resezrch, as we
have alreadv seen, and of couirse is useless if the cause of the
phenomenon in question is immaterial.

loreover Haldzne has obJections to any kind of a theory
that emacks of personal immortality. . belief in the future
beatitude and the spiritual welfare of the downtrodden and the

oppressed makes it too easy for us to bear up under the unjust

conditions in which they now erxist--particulirly 4if v.e are not

55. "What is Death,” in Adventures of = BEiologist, p. 67.

56, J.B.S. Haldane, "Can ve scke Life?” in .dventureg of
& Blologist, pp. 26-27.

57. +or Hald=ne's objeciions to such explanations, cf.
for example, Armold Lunn and J.%.o. Haldane, ucience and tre

Supernat , (N.Y.: 8hecd and ward, 1935) p. 315.
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personally among the number of tue poor. [fresent justice do-s
not apvear where future justice seens assured.58

What alternative, then, can be otfered to the tneor: of
a besouled orzanist as the busgis of life? The obvious explan:.-
tion 18 that of a wachine. "The older science eitner supposed
that the universe and the huian body were mere n-chines, or tiat
they were machines to some extent guided by God and the soul re-
spectively. Ko facts are known to sciencs which .ive any serious
support to the latter view. But it does not follow tuat the fore
mer is correct."?? The mechanistic viewpoint, to be sure, ex~
plains a great deal that goes on in tae body, and attei’ts to
find forces other than chemical or vhysical operating in living
things have always been failures. "Nevertreless, life, organic
unity, and consciousness are factcs a good deal more certain than
the existence of cells nnd atoms. 1t i< clerr that sgrre-ates
of & certain kind do munifest ouslivies w icl we canrot observe
in their couponents."bo

It is true that, having cariled out the remains of
meristic mechanism from the biologic premisses, hzld-ne proceeds
to ssuggle it back in under his coat. Speaking of ti.e¢ doctrine
of emergence, he says, "This doctrine may conceivsbly b= true,
but it is radically opposed to the spirit of science which has

always attempted to explain the complex in terms of ¢t ¢ -inle,

58. ?When I am De~d,” in rossible ¥orlds, p». 217-218.

59. rSeience and Eti ics,” in Inequali.y vf Van, p. 112,
60, Ibid., p. 113,
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and has on the whole succceded...if thc scientific point of view
is correct, we shall ultimately find them (i.e. life and ' ind),

at least in rudimentary forms all tirou, n the universe."él

In
snother nassage, ‘ialdane condemns the "extre er forrs of v e doc-
trine of emergence, ' explaining ti-t, thougl there is ‘an ele-
ment of truth in this view,"” e.g. in the case ot mind, it is
opposed to the spirit of science.62 ferhans the kev to lLhis ap-
parent struggle in Haldane's mind is the word, '"extremer," In
a less radical state, presumably, the doctrine vould nave been
more agreeable; but it so, raldane did not elaborate upon a
more agreeable form nor explain how tre "ele.ent of truth" in
this view was to be reconciled to the endeavors of science.
Looking around f>r some theory to stand uvp as 2 logieal
opponent to vitalism, Haldane seized eagerly during his early
period of t oupght upon the existence of a group of substances
which he regarded as transitional stares between living and non-
living thinvs. If wi want to understand how non-living matter
forms the bzsis of the orpanism, the best nlace to start the ana-
lysis is in a simpler form where the activities that neeu to be
explained are similaer but not so highly devoloped.63
The clue, then, to the connection betwecen living and

inert r~atter 'aldene finds in the, at taat t1 e, recentl; uis-

covered bacteriophage. This renarkable substance, wren brought

61. Ibid., p. 113
62. Causes of :volution, pp. 156-167

63, The followin- explanation is condensacd from "The
Origin of Life," in Possible Worlds, pp. 151-154.
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into contact with bacteria, has two effects: 1t kills and dis~
integrates the bacteria, and secondly, 1t reproduces itself.
whereas a%:the time of application t-ere n:y be 8 vre;t many
bacteria and a quite s 2ll amount of bacteriophage, =t the end of
the process there will be relatively a great deal of bacterio-
phage and no bacteria at all. WNow this substance would ordi:orily
be conaidered as a living organism that "eats" bacteria except
for a number of facts:

l., It is much smaller than any cell. Too tiny to be seen
under a microscope, its size can only be determined indirectly
by 1its 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 rciasure-
ments, it became clear that the bacterioph:ge wcs not only
smaller than a living cell but zlso ' ore diminutive than
many known proteins that show no signs of life.

2. It survives conditions, e.g. of neat and cold and
aridivy, that kill all otrer living things.

3. It is active only in the vresence of livin, taings.
Dead bacteria will not serve for its "food" nor will it
reproduce in their presence.

Congequently there are two schools of thought concer:.iLy whether
the bacteriophage is alive or not.

Oddly enough tnere seem to be highly exact anzlorates ot

this bacteriophage existing insice tne cell as well as ovtside
of it. An imstance given by Haldane is the gene that is ti.e

cause of spotted coats in certain species of dogs. If one such
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gene is inherited, the dog is perfectly norm:l, varying from
others only in coloration. But if two such genes are inherited,
the dor, 48 —uny and soon dies. Like the bacteriopl.age, such a
gene 13 reproduced only in the presence o a'living substance,
and, arain like it, the gene is, under proper conditions, fatal
to its host.

‘he ot obvious solution to the nroble.. oi how these
substances operate is that they do not reproduce ttemselves, but
rather act uron the org nism that reacts, in part, by producing
more of tae stimulating substance., But if one nart of the ore
ganism can reproduce itself in this lay, tarrc see~ g to be no
cogent reason w.y others could n»t co the sane, nor why tue
whole organism should not be considercd -8 a group of such sube
stancer, each of which could react with the collection »f otliers
to reproduce itself after the r anner of the b cteriophz-e, ere
is how Haldane himself puts the propossal:

"Unless a living creature is a piece of de-d mattrr 1lus

a soul (a view which f'inds very little sup ort in rodern
biolo;yv) something of t.ae following sort .wust be true.
simple organism must consist of parts i, B, C, D, ana so on,
each of which can ".ultiply in the presence of all, or alnost
all, of t.e oti.ers. Among these pP-rts are genes, ard the
bacteriophage is a part which h2s got loose. This hypothesis
becomes u>re plausible if ve believe in the work of .lauderoy,
who finds that the ultramicroscopic particles into which t:ie
bacteris have been broken up, and w.ich nass througn iilters
that can stop the bacteria, occnsionally ggzw uy again into
bacteria after a lapse of several montrs.”

Now there is no reason why such component prts conld

not be formed by purely natur-l forces, sirce .. ny so-called

———

64. "The Origin »f Life,” in Possible sorlds, n. 153,
We hear no more about Hauderoy's resurrectecd bacteria, so 1 pre-
Sune there was some error in ‘...e ex-eriment.
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organic products can be synthesized outside the organism, -:d there
is no a priori reason why all such proaguets should not be forred.
Since the scientist works by directing natur:l vhysico-che fcal
forces, there seens to be good rcason for s:ojosin; t. .t under
the proucr conditions animo-acids, fats, proteins, and carbo-
hydrates could be formed by none«livin; 27encies, znd ti:en, throurh
some chance coalescence, vroduce tihe scli-perpetu. Ling combination
described above.65

Of course such an explanation offers no understanding of
how this system of half-livin; cheuicals could reco.e conscious.
Apparently this has to be explained in terms of some sort of
elemental consciousness on thie part of the units of non-living
matter. “If we ever explain life and ind in terns of the atoms,
I think that we shall have to attribute to the atons t.e sane
neture as thet of minds or constituents of i1.ind such cs sens-tion."66
And as we have already seen, Haldane at that time, (l.e. before
his ; arxist phase) considered the unity of consciousne¢ss and of
the organism as a mystery within science ancd pcerhars ¢ per aneng
one.67

It is precisely from tais puzzle of unity within the

organism that Haldane's Marxist theor, of the org:nism starts.

65. ‘‘aldane describes in some detril the nossible
pPhysical conditions under which sore such synthecic of Hrga-ic
slements might take nlace. 1S we are interested, !.~wever, only
in the poesibility and no* in tre specific conditions und.r
which the possibility mirht be re-~lized, I do not thirk it
necessary to give sn account of this theory.

66, _causes of Evalution, pp. 157-153,

. 67. “*Some Consequences of raterialisr," in JInequal’ty
of !.an, p. 161.




~102-
The difference hetween the machine that classical mechanis
found in th¢« organism and a living being is > nd rrecisely in
the individuality of the organiesm. et us look first at what
Haldane means by a machine and an individual and then =t how he
applies these definitions to the analysis o: life.

"First, let us ask what we mean by & machine," says
Haldane. "I think we mean a sysier car=ble of verrormin, some
function (say making a noise or cutting wood) which is ade up
of replaceable parts, and which can be fully understood when we
understana about tnese varts,...The osposite to a macnine is an
individual, somethimg vhich trom its very nature cannot bc taken
to pieces and put togc«ther again.”68

Before applying tis distinction, we must take a precau-
tion, one made necessary by the inadequate structure of our
language. ‘The word, "life," is a substantive and theretore leads
us into the supposition that life is a substance. 3.c¢: 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 th-se
is correct--there is neither loss of weight nor of energy at
death, 1t may be correct to ref<r to the living orcunisc as a

"thing" but life itself, as we shall see rore clearly l:zter on

68, "What 1s Life?' in advcntures of a Biologist, op.
51-52. Notice that tliere are two @88~7yS DY this c..cC raie writsen
by Haldane. The other one, referred to earlier in this cr.apter,
is from a book, the title oI w-ich 2lso is what is Life? In
order to eliminate confusion, tne title of The bLook ~s well s
the article will b~ incl.ded in each cit=tisn t» either of
these essavs,
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is less a thing t.an a process. 4if anythins 1s to be co:pared
to a machine, it must be t! e ory-nism as a 'tring."ég
In certein respects, of course, the idea 21 a neachine is
obviou.sly appliceble to the or::nism. The bones, ior instance,
can be understood in many cases as levers and the eve functions

70

very :much as does a caiers. tioreover the orr-nism is like a
machine in the replaceability o7 its narts., VFven in so compli-
cated an organism as man there are so.e “spare parts" that can
be substituted for the "original equip:.ent,” e.g. in blood trans-
fusions or skin grafts. Jn the lower anirals and especially in
plants, major sections of various organisms c.n be forced toge~
ther and will be absorbed into one organism, as is the case, :/or
example, in grafting the branches of one kind ol tree onto the
trunk of another.7l
Insofar as & living thins; has non~-replaceable parts, how=
ever, and like Humpty Dumpty cannot be put back togetuer zrain,
it tends toward being an individual. To a certain extent, of
course, this state of aflairs ie true in all organis=s and it is
especially true in man.72
Organisms also differ from mach:ines in their self-regu-
lation. Not of course, that it 1s impossitle to construct a self-
regulating machine, e.y., a stea: er;ine thut keeps its ste:n

pressure constant, but this self-re. ulation in ..achines is curried

out on no such scale as it is in organisms. While the indivi-

69. 1Ibid., pp. 49=50.
70. Ibid., p. 51
7h. "la Man a hachine?" in what is Life?, p. >

72, Marxist Philosoohy and tie uciences, p. 108
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dual regulations c.n be understood mechanically, e.g. the sys-
tem of "pressure gauges" and mechunical reactions on the :uscu-
lar action of the hexzrt, tryiny to understanu t.ae actions and re-
actions of all tl ese syste.s on a mechanic:l bssis is ho..eless:
"If the amount of carbon dioxide or oxygenr hecomes suf-
ficiently abnor:al, the mechanism for blood pressure reguls-
tion will certainly break down; in order for tihen to be kept
normal the activity o: the lungs must b regulated by ano-
ther mecharism si:ilar to the one for regulating the blood
pressure, In order for the lun;s to function normallwv, the
kidneys have ot to keep th+ chuemical corposgitinn of t.e
blood nortal in other respects. The adrenal glands ust not
produce too inuch adrenalin, or the blood »ressure regul.ition
will be interfered with; the pituitary gland .ust secrete
pitressin in the righ9 arnonint if the kidneys are to work
normally, and so on.% 3
In short, every self-regulation of a living orgs nism depends on
every other one, whether those regulations be oi ti.e parts ol
the organism to each otier, or of the whole livines belng to its
environment.
But this self-regulation is peculiar in another way too.
This universal self-regulacion isplies tnat there is nothing
fixed or static about an »rgani<-, whereas in a machine, most of
the purts are fixed or static. In man, for instance, not even
anything as aoparently stable as his bone structure is permanent;
0ld materials are buing removed constantly and rerlaced b: new.
"The steadiness of form in an animal is more lile t..ct of a flane
in &an animal is more like that of 2 flaie or a waterfall than
that of - houce or = statue. 8 we analyze life, it sec.s to
resolve itself into self-regulation with no rerr.azncnt strugtures

to act as regulators."7h

73. 1bid., pp. 1lh-117,

74s "What 18 Life?" in Adventures of a . iologist, p. 53.
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The faet 18 that the livin: thin; "-+s so.e¢ individuality
about it as well as being a mechanis:. .or alth>i L a breakdown
in mechanisn uwsually gocs with death, it is not <ue sas. tuing
as death. [any are the mechanical breakdowns in the bod:r that
fall short of death, and conversely death does not neces.srily
imply a complete cessation of mechanic'l ~ctivities. I‘he hearts
of animals have been kept pumving after death, and it ic possible
to keep huran cells slive for weeks after the death of the nen
to whom the cells belonged. "But it is not your life, nerely
the life of your cells., If I had murdercd you, it woulu be no
defence to »oint to your cells snd say t; a2t you uwere still alive.”75
Vhat ends at death i1s the individuality of the livin; thine,

Finally, as we have seen, mechanistic naterialism 1s
simply inc:~pable of explaining zny such fact as che unity o> une
mind. To understand this unity as ti.e sum total of the conscio.s~
ness of millions of disparate cells would be ridiculous, al..ou;h
of course it is a fact that tre mind depends on those cells.76

Perhaps even more sgs-ecific¢ th:n physical .ction 25 ~ sign
of 1ife is the fsuct of cheiical chance. Without the constant
existence of such changes, even 3such reemicaylv inert or, snisms
as seeds lose t'eir spark of life, .t 1is vorth while, tuen,
looking at life from the standpoint »1 che-~ist.y -s well as taat

of phyaics.77

75. "What is Death?" in Adventures of a _iolo;ast, p. 06.

76. "what is Life?" in adventures ol a [iolosist, p. 53.

77. Ibid., pe 5k.
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From the che..ic:zl ;joint of view, lie ¢ .e thou:nt of
as a conposite of chede:ls wit.. Li;hly s .ecific chemic -l reac-
tions--e:ch composite and resction being hi aly specific snu vet
bearing the ost remarkable roserblonces to all »tuer livin: things.
In the process of anabolism, for instance, some livin - thinds
build up their structural components from simple inor-anic sub-
stances as do plants bv the process of p:otosynthesis, while
others must live at second h~ud off the orgsnic vproducts syn-
thesized by others. .imilar differenccs are fouud in aerobie
and anaerobic catabolism. 1In the face ol s.ch dissimilarities,
however, there is s likeness between -1l livings things that pro-
glajms their unity, T[hLink of the similar structure and lawe
bound operations of the genes in all livin. things, for instance,
or of the fact that o0.ly dextro-rotatory naltose ie found in any
living organism.78

It used to be the scientific fashion to think of the
chemical events going on, for exasple, in the direstive system
of an animal, as non-vital and of the changes that went on in-
side the cell as being of a tyve t“st chemistry could n>t explain.
At the same tire, the protoplasm inside tne cell was t'Hu nt of
&8 being a homogeneous, suj-generis sli.e gntlrely different in
nature from the obviously che .iczn and non-livin . enzymatic
secretions that work in the dirfestive tract. Recent che:. ical

analyses, however, indicate that chemical compounds o: s simi-

lar nature make up the protoplasm of Lie cell. It is even

780 Ibido ’ pp! 56"570
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possible by interrupting the nutritive vrrocesses i.ithin tne cell
at vario.s stages to study the part which each one of these com-
pounds plays in the final result procuced by ti-e action of the
cell taken ac a uhole.79

Thus we rignt say t.:o t..¢c or;anism is a "particuler
pattern oi chenical compounds” and t.at life itself i. "a par-
ticular pattern of che.ical cbadge.”eo Insofar as this is true,
the living thing could be compared to a burniag thing. in both
cases, as long as the object remains wiat it is, there is a
chemical chrarn, e necessary, and in ".oth the chianyge preserves a
certain pattern. :he burning tning even reproduces itself, so
to speak, by crusing otner burning things. “In particular, a
flame is like an animal in tiat you cenndt stop it, exa-ine the
parts, and start it again, like & machine."81 Of course life is
very much more cou.vlicated than a flame, but in many cssentials
they are similar.

Once again, however, the analogy of lii'e with ot er
ghemical activities can not be carried too far--and once again
the basic reasn is to be founu in the self-regulatory ciarac-
ter of this pattern of chemic.l cihanges. For the chhan.es in a
living being depend upon eac: other and sre so rugulated os to

keep tne balunce veti.een themselves practically constant. The

79. J.B.3. Haldane, "Protoplasm,” in .dventures »>f =
Biolo ist, PP. 117"'119‘

80. ‘What is Life?" in .dventures of a oiologist, r. 57.

P i St

8l. Ibid., ». 5.. Tihe comparison of life with fire, of
course, i1s very ancient, h-oving becn mude at leust as early as
Empedocles., cf. :ristotle, pe .anivz, II, 4, 415b28fLE.
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motion of a muscle, for instai.ce, uovsets the clremical balance of
the blood in sugar and oxygen, an imbalancc th t would eventually
make thc movement itself i:nsossible were it to beco.e mire se-
vere, To offset any such ooesibility, t.e blood ~uu-ly t) te
puscle is increzse., callin- for the c ¢ ical anc physical ¢. .nges
in tne zction of the he:rt, the breathin; i. sli, tly sneeded up
fo meet the increa. ed demand for oxygen, the liv.r pours stored
sugar into the blo>d's depletea supply, and this in turn colis
for other adjustments to repl.ce the b=lance of su,ar in t:.e liver
and 80 on indefinitely., ..very action of eviry pert iovolves tie
eco-operation of the ot .er parts. 1ife, in short, is adaptive to
an extent that :» other chemical cnange 15.82

In whatever wav we look -t it, them, the livinr ory.. ism
shows a degree of integration, of individuality, that no nerely
physical or cner.ical comvound coulu pos.ibly manirest. ..s we
vell might exect from tie dialectical a1ature of reality, the
organism is the meeting point of a contrauciction, the contra-
diction between a machine and an individual, and it reprecents
it8-1f as a sort of progress towards greateu 1ndiv1duality.&3
On the other hand, lire is not unique in this .ixtyrre o.' mechanism
end individuality--the combination is shared by evervthir - v.ick
exists., A machine and an individual are .erely abstr ctionc.

"There is no such thing," says Haldane, "as a 100 percent ma-

shine o a 100 percent individual.”gh No matter how rrect tre

82. Ibido ’ppo 58-59
83- Im., p' 5»’0’0

84. Marxist Philosophy and the Sciences, p. 109
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knowledge of the parts of an engine we may have, tiere is always
some aspect of its behavior we can neitrer foretec nor explain;
otherwise new automobile dealers would not have tn give out
guarantees wilh tleir c:rs.85 .nd in the most ighly interrated
system there is a good deal we can explain in terus ot t e parts.
The difference of livin; from non-living, theiefuore, seems to be
a difference of & :reater fro>. s lesser degree of individuality
rather than a differcnce in kiad.°°

The contradiction of mac'ine and individual is no. the
sole one found in life. [he very adaotation tl.nt constitutes a
major claim for the orginism's individuality shows evidence of
such a contradiction. To be adapted to, let us say, a given
environment i.oldies an ability to c.onge in reaction as “re en-
vironment chanses; but such +n ability to change indicztes an
ineompleteness in the per ect relationship »f rosponse to pre-
sent conditions. an organism too rLighly srecialized for _cking
use of a certain set of conditions would be a total loss in
any other circumscances.87

An evidence of this strugrle between perfect and inrer-
fect adaptation is the opposition found within livin. thin.s

between the tend-ncy to o on liviu- and an opposed tendency to

85. l.aldane traces thi: fact to an application of the
ieisenberg uncertainty principle which says, in elfect, that a
complete knowle.ug« of any particle is impossicle becuuse t.ic ne-
cessary means of acquiring one sort’of infomn.:tion de.troy all
chance of acquiring other knowle¢;:.e of the same tining, ct.
Marxist Fhilosophy and the sciences, ». 89.

86, Ibid., ©. 109
87. "what is Life}" in _dvcnturec of 3 Riolo-ist, »n. 00.

s bl S
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delth. It would seem at first rlance that a tendency to dissol -
tion is the very opposite of continued erxistence, yet it is only
in virtue of such :n inclination tnat life, az vwe know 4it, is
possible at all.38

Finally this imp.rfection manifests itselt in the vortex
of chance and rinality that we call function. Tt seems as thou;
the purpose of the Le:rt 1s to pump olood tihrough the bodyy-yet
this could not be true, or why would it continue pumping a
saline solution even outside tae bodyr Of our vepatativc tunce
tions, most are blind and cennot be s.oixen oi as having « re.l
purpose--yet ti.ey fulfill tanat .ur.. se whether it is their goal
or not.89

Lpon this duality of yerfection and imperfection t''e evo-
lutdonary i istory of life sheds a pood de:l of lipht. .or if we
point out tie goal of evolution as perfe:ction and its source as
imperfection, then certainly the evolving orgsnism ~ust siiow
signs of both,

3imilarly it 1s only in terms o1 some such duality L:nat
evolution can be understood. If adaptation, .or exzmple, ‘iere
to become too highly specialized to one environment, tue power
of making further evolutionary progress wituin such 'n environ-
ment would become impossible. ~n instance oi this sort se-..s
to be the horse, a species tnat is apparently at an evolutionary

dead end. oJSuch too nighly sreeializcd adantation mirsht even

88. Ibid., p. 61.
89. Ibid.' p. 60.
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lead to the annihilation of the species--i., o1t exuiole, 2 hunter
were to be evolved so deadly that it could kill 211 'ts -ossible
victime within a s.ort tive, wien the last victia had been de-
voured this lethal killer would h ve literally eaten itself to
death.

To whatever extent the survival o! tae fittest is & tool
of evolution, death too is the neces:.ry condition of prog:ess.
If all, whether fit or not, survived equaliy, there would be no
genetic advantage in adaptation and v.riation would re:.ain,
relatively, the rare soecii:ens that they were at their origin.

It is only bec- use the more fit live & little lonyger anu have a
sligzht adv:.ntage in rerroduction t.-t their characteristics

soon spread through the whole srecies. and it 1s only because
those best adanted to livins in a rarticul-r environment do ti.us
spread their cnar~cteristics throusrhout their kind that the
illusion of ~urrose seens to arise.90

In view of the contradictory elements contained in life,
it is reslly impossible completely to sound out its nature. The
philosopher tries to define it, »ut o> definition will cover its
infinite and seli-contraiictury variety. Ihe blologist studies
it, well =ware that re can never hko.e to fathom its full cuu-
plexity."gl As with all the other scienced, t=e main pur-osc 1s
control, and our technicues pive us constautly ncre power over

2
1ife, no matter now unsetisfactory the theory.9

%o Ibido, PO 61-6‘&-

91. Ibid., p. O
92. Ibid., p. 64
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Incomprehensible as thtey mey o, however, exnlanctions
there must bc that account lor the perfections oi tre or=anism
as opposed to its shortcomings, for its unity -¢ o-posed to its
meristic features. For tinat explanation we r.ust seek, no "atter
how inadequately.

This does not mean tiiat we ..ust search for a source oi
unity outeide of matter. iot only is -t part of Lialdane's philo-
sophic foundation unat nothing has its origsin outside of mn-tter,
but he still regards the half-living substances ientioned earlier
as being proof that the boundary between 1life and the incnimste
is continuous. 1Iindeed, by this time a great deal more work had
been done on these substances, especially on the tobacco mosuzice
iselated in a2 pure forn by Stanley in 1935.93

This remarkable substance can be dried out and kept in a
bottle, where it manifests no other activities than Li-se ordi-
narily found in crystals of nucleo-protein:, the grour ot chemi-
6al substances to which the virus hac been shown by analysis to
bolong.gk when dissolved and injectcd into a tobacco plarnt,
however, this subctancc suddenly becomes "alive" and spreads
throughout tie tobacco plaut, infects otliers, and -t last,
when collected aguin, 1ill be found to have revroduced to
millions of times its ori:inal volume.95

The tobacco mosalc, like the brocteriopherc iscussed

sarlier and every other virus so :ar isolated, is mace un of a

93, "Can We liake Life?" in Adventures of 2 3iologist, o. 27.

94. Marxist Philosoohy and the sciences, ». 1lU2.

95. "Can We Make Life?" in Adventures of 3 ciolozist, p. <7
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protein combined ' ith nuecleic acid, both of w ich are a~plolytes,
i.e. constructed of acid and bisic grours, and b th of thich,
therefore, constitute a union of Oppasites.gé Furth«: ore, when
in & strong solution (and even to some extent in - weaker solution)
the tobacco mosalc tends to be org nized according to a highly
organized pattern.97 There are tnus many points at whic: the
likeness of the mosaic to a living thing is -uite strons.

Haldane finds it significant that such man.festai.ions of
vital activities, whether inside a definitely alive being or not,
never occur in a substance thut does not countain one of tlie pro-
teins described above, although not all nucleo-oroteins exhibit
such remnrkable likenesses to living oyerations.96 Nevertheless
Haldane thinks the evidence glves a great deal of supr rt to
Engel's description of life as the mode of existence o1 proteina.99
S8ince chemistry should soon reach t!.e stage where synthesis of
proteins is possible, it seems likely thet such half-alive
substances as the tobacco mosaic shall be built up in a labora-
tory in the nezr future.loo

Combining this viewpoint with the one we arrived at

earlier in tre analysis, we arrive at the follo: ins; conclusions:

that living taings diffcr from non-living things in the very hisn

96. Farxist Philosonhy and the .iciences, c. 106.

97. "Protoplaanm,”" in Adventures of a Bilolori-t, p. 122,

98, "what is Lifer" in .hat is Life?, p. 56.

99, ‘arxist -hilosophv ani tne Sciences, p. 102.

100, "Can We Kake Life?" in dventures of a2 Bislogist,
p. 27.
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degree to which they show individuslistic cualities not avparent
in any of their parts, and that trey also differ fro. the imani-
mate in a hignly complex and highly enecific che:iccl org.niz:tion,
i.e. of nucleo~proteins, found in them.

These two charactesristics ol the organism as oprosed to
the inanimate pa2ris of wahich it is co.posed, however, are not
unique in the study of this problem. It is characteristic of
all higrly orgenized compounds that t.iey exhibit behavior not
observable in any of their p.rts. n»n understanding ol the
citizins individually is not too successful in i1elping u: arrive
at an understanding of the state, anc the case is the sane at
the other extreme of scientific analysis. "A molecule exhibits
properties which are not found in atoms, wien they =r- separaced.
Some of these properties coulc be deduced from known atomic
properties, othuvrs could not."lOl

Tiius there is8 no new difficulty here, but simply the
repitition of a problem found uniformly tlrougshout science. where
do these new properties coiie from? Apparently, says Haldane,
they originate in tL'.e fact t.zt tue parts belLave differently
in a crowd t - un they do when under individual obsrrvation,
pretty much as does the chrracter of the meek little mun in a
lync! ing mob, P"That is not to a:y thabt tiey are add«d from the
outside. It is ratr-er that the atom in isolation i: incacable ol

certain kinds of behaviour."lo2

101. "Protoplasm,” in Adventures of & l'iolo-i=t, n. 123,

102, JIbid., p. 123
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The case 18 pretty much the same for the existence and
unity of the consclousness. i:ere once again we encounter the
problem of accounting for = ckaracteristic, i.e. consciousness,
in the whole t:at zpparently does not belonpg t: »uv of the parte,
and for a unity in that characteristic that certainly cannot be
acco-nted for on any such meristic basis.

It was always part -f "aldane's baelief t.:t certain ana-
logues to tl.e mind alresdy exist d in the atous or electrons from
which thec brain is concstructed. And the first of these, he
claims, hove bren found by a study of the uncer.ninty principle
characteristic of modern juantum theory., Like tae electron in
tris theorr, events in v.« mind cannot 2lwa,s be accurately lo~

cated in one place, i.e. in one part of tac brain.lo3

18 it is
impoassible for an electiron to have mno2ition and velocity simul-
taneously, two mental events will likewise interfere wilh each
other, e.g. being angry and observing one's own anger.lob
Bvents in toe brain, like the eleetron, sees to be rhythmical
events.los +nd fineally, the electron, like t!.e riind, a-vears to
be affected by events ;oing on at a distance.106 "I suggest,”
says Hald:ne, "that the mind has physical properties analogous
to those of » single electron or atom, properties wiich are lost

in a group of trillions of :toms with the lovw desree o: organi-

103. Marxist Philosophy and the Sciences, vp. 103-104.
104. Ibid., p. 1Ok,
105, Itid., ». 165.

106. Ibid., pp. 166-163.
229
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sation found in a stone, but which may be accentuated when tne
same number of atoms is organized in a mouse or a man."107

How these characteristics became conscious is a problem
to which Haldane devotes little space, because, of course, there
18 no concrete evidence on the point. e suggests that this
awareness might have first arisen out of a coanflict between an
established vattern of behavior in an orrurism and an outside
interference with the pattern, in mueh the same way in which we
begome aware of our breathing on the occasion of its b-ing
interfered with.108

As in the case of life, so the crucial point in this
solution is presented by the organization of the brain, ior it
is this organization that gzives the mind its unity. "To many
it seens more reasonable to regard the soul as a function of
the co-operating brain-cells, just as a coucert performance of
& symphony, which, like the soul, nas a unlity of its own, is
the function of the co-operating members o. the symphony."lo9

But it 18 on a note of agnosticism that Kaldane concludes
his theory of life. .s long as the human nind cannot know the
adpolute truth, so lons nre we doomed Lo go ~n solvia, contra-
diction after contradiction concerning tihe nacure of tie organism
only to find another puzzle barring our way to tic liast seciet

of 1ife and death,

107. Ibid., p. 168.

108, Ibid., p. 154; Haldane attributes t.e origin of
this theory to Samuel Butler.

109. "Whet is Death?" in Adventures of a Blologist, pp. 67f.
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THOMISTIC SOLUTION



SECTINN I
CHAPTER I

THE PHILOSOPHIC NATURE NF THE FRCBLE®

Basic to any attempted solution of the proble of life
must be a discussion concerning the sclence capable of meking
such a decision. Concerning this proble., of course, there are
as many viewpoints as there are theories of knowledge, but at
least 2s a means of over-all classificatici tiiese outlooks can
be reduced to three:

1. HNo 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 buman minds.

2, The problem is primari;y philosophic and its solution
lies completely outside the real: of empirical science.

3. The problem is soluble by tne experimertsl scilenccs,

Obviously a complete discuscion of the first poi.t of
view is impossible in the limited scope of tihis work; indced
the problem involved here is trne completc epistemological
difficulty posed by modern philosephy. riefly the basis for
our alleged inebility to solve the nature of life senerally
turns out to be 4 denial of the existence or tiec validity of

the intellect, the power of reading t.e innerw~st nature »f an
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being. Where such a power 1s lacking, of course, t.e 1ost t.ut
can be known about anything is the surface appearunce, the "phe-
nomena® in the Kantian expressiorn, and t.e invariable assocliation
of some of these appearances with each otuer. Worked out to a
logical climax, such a view of human cognition simply :ieans that
only things not worth knowing in tie selves can be ;rasped with
any certitude, and that t:e guiding rrinciples of 1ife, the
questio. s of real intrinsic imnortance are simply matters of
blind, unwitting faith. It need hardly be emonasized that,
whatever the philosorhic protestations of its adherents, a view
heving such remarkable implications is impossitle, from a prac-
tical noint of view, for even its sincecrest sd erents., 4part
from any such implic:tions worked out in svstematic fashlion,
however, many scientists are inclined to hold t at a great
number of the problems of specul-tive philosonhy are unanswerable
if they ¢ nnot be solved -y the experimental methwd.l

Recause, then, of its impossibility as a practical b sis
for thinking and living, let us r move the "Insoluble Problem!
tag from our question and set about leooking for the branch of
knowledge most likely to succeed in bringing about a solution to
the problem. iiow to Driesch, ‘ertwig, Roux, and otrers rentioned
in the first chapter of this work, obviously the ansver to the
problem should be sought in the experimental field. “n the ot: er
hand, the dominant trend in nodern biology seeis to be a denial
of the pover of biolor to solve the proble-, =nd a rclegation

§

1, ecf, lor example th;'d.scussion £ thi i
Nordenekiold, op.cit., pp. 606-607. ° is polnt in
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by default of the problem to philosophy.2 Accompanying tnis re-
nunciation, however, there is ouite freguently a little sleight-
of-hand: in this trick the magieian, hevins given away the ace of
spades, with every show of surprise re~discovers it in lLls vest
pocket, Here the scientist finds a pragmatic, working solution
to the problem of life in a provisional mechanis. altiough he is
well aware that t.e data at his disposal ci'e not sufficient to
give a complete answer to the ~robler., The excus: oiffered for
the makins of this provisional hypothesis is tiat it is only
upon the basis of such a ~echanical assumption that biology nuikes
any progress since an assumption of vitaliss consider: the expla-
pation of every unsolved proble~ to lie in the 1i:t‘e-force.3 The
precise sense of this arzument and the extent of its wvalidity had
better be left for later treat ient, but here it must be noticed
that the arpument cannot simply be dismissed as thc prejudiced
attempt of a =ind pre-deter:ined t> ste:l for itself a mechanistic
basis if it cannot purchase one honestlv. Hot only is wh:t these
scientists aver true, but 1 think it can be shown that it nuct
be true, that there is no other alternative.h

In order to decide where the responsibility liez lor
solving the riddle of life, it will be first of all necessa:r to

review briefly the place held in the hiserarchy of human knovledge

he Hat 2. gf.hﬂ.g. ggwman, "The Na?ure and Origin of Life," 4n
ature of the World end of ian, (Chicage: U, -f Chicago Press
37, pp. 164-Ib5. ’ &0 ’

3. Ibid., p. 165.

b, e¢f. discussion on this poin Q -
of this work. point in “ection II1, Chapter
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by philosophy and by blology and the way in whici tlhey approach
whatever subject matter thaey have in com:on. Herice it will be
convenient to treat first of all tie nstur: of sciemce in ceneral,
next the divisions of science, aid finally, lhe orientition of
two particular branches, the philoso:., of asture snd binl-zy,
to each other and to the rest of the sciences. -

It would, ! think, be a safe conjectnre to say t"ct the
{4dea of a scientific knowledge as opposed to any 2t er brarch of
human cognition first ur~sc¢ in comnectlon with mathesr-tics., Cer-
tainly no one can read t:e logical works of eitl.er Plato or Aris-
totle without being impresscd by the peculiar emphasis olaced
on this knowledge of quantity both in defining and in working out
the methodology of a typical science, £Lnd we have but to think
of Descartes and Spinoza, ol Bertrand Russell and Whitehead,
of Galileo, of Newton, of Tinstein, to assure ourselves that the
emilation of the mathenatic:l 1d<al 'iar nersisted among s-vants
even to our own day.5

What then is the attraction found in mathematics for tluese
seckers of knowledge? V¥hy, first of all, its remark:.ble certainty,

‘athematics is conecerned with facts that not onlv are true but

cannot be anything else but true, whereas non-scientific knowledge

1 5. I am not tryins to su;grst nere trat this acceptance
of mathen-tics as an ideal has always taken the szie form, but
merely that tne ideal has been consistemt. The attempt of ,lato
and Aristotle to obtain for other.branches of knowledge sore of
the desirable gquazlities of nathematics by devisiny lor each
branch a method propertioned to its prover subjiect mitter is far
removed from tnc ideal of Spinoza wno tricc L) i pi.e a strictly
methematical :"etlod on all seienec and even tarther from the
ideal of Carnap and Russell who would actually maic scicnce
identical with the mathematiesa) logzic {tself,


http://brar.cn

=121 -

is eoncerned with things that are true only at a cecru..in moment
or in a certain locality, and ohe judgment of viiern, therefore,
is subject to conmtinuous revision.

fhere is a second difference too. :he science of mathe-
matics not only posits things as being necessarily true, but it
shows why they are true and wiy they rust be true; in short, it
deals with the causes of the truths it deals with. The properties
of a triangle are shown to have an inseparable and eternal
connection with t'ie particular kind of continuous quantity we
call a triangle.

Of course these two differencevs are closely rel.ted.
Indeed, without some such causal connection,being stown =t least
obliquely or renotely, the first condition of certainty could not
be achieved either; tne causal connection supplies the only
adeguate evidence for such a necessary lact. jny other sort of
evidence has valiaity for oniy a given tine or place, like raw
sensc experience, or is so unstable and untrustworthy in itself
that, like authority, it can only under very exceptlonal cir-
cumstances give risze to certainty even about - temnor.ry stute
of affairs,

’Thns Aristotle says, "We suppose nurselves to po3ssess
unqualified scientific knowledge o a thing...w.en we think thst
we know the cause on which the fact depends as the cause of that

fact and no other, and further, that the fact could uot be other
than 1t 1s,70

6. Aristotle, P%atgrior %gigxgigs I, ch, 2, 71b8-1
" K . le -, 20
trans. by GeReGo Hur.’ sic W 9__ :’a!"ist,lﬂtlea ’

ATttt
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buch is the conception o: tne meaning of thc word"science"
that was received by Thomas Agquinecs. It is, of course, radic lly
different from tr.e notion of & science held Ly the modern _hysi-
cist or biologist, but at least the two are related as being
genus and a species of the genus.7 Let us see, tren where these
geiences fit into the over-all scene as envisaged b Aristotelians.

Those sciences which are in the .ristotelian seunse truly
sciences, i.e. sought primarily for the sake of contvwrlation,s
are divided into three basic e.evra. ~There must, then, ne t:ree
theoretical philosophies, mathematics, paysics, and what we call
thcology.“9 what 1s the basis of tnis divisionr To this cues-

tion, the answer of .ristotle is not cle:r, althoupgh he givecs us

hints in tue second book o1 the uhysics,lo and in book E_ oI the

7. Dr. Vincent Smith dissgrees with t~is view, clrssi-
fying tne "aclences" of rPhysics and Chemistry, at any rcte, among
the arts ratiher than the sciences. c¢f. his fhilosophical :‘hysics,
{N.Y.: darper, 1950} pp. 144-169., nis ar ument, nowever, trough
econvincing in itself, denends on certain oceculiarities ot the
fscience” of physics and is not equallyv applicable to Biology
and Psychology. These branches of knnwledge as we sh:ll sce ot
least obliquely later have certain claims upon ".ne siatus of a
science that cannot be easily dispnuted.

8. "And since t:ey (the earlier philosonhers) philoso-
Phized in order to escave from ignorance, evidently tiey i.-re
pursuing science in order to know, and not for any vtifitarian

end." Aristotle, Metaphysics, A, ch. 2, 992b 2022, trons. oy
W.D., Ross, in Basic works of iristotle.

9. Aristotle, _etaphysics, E, 1, 1026a 18,

10. Aristotle, Phgsics II, ch. 2, 193D 31-35. "iow the
mathematician, ti.ough he too b;eat; of thé5( things, neve..heless

does not treat of them as rLhe linits of a physical tocdy; nor does
he consider tne attributes indic.ted as tne sttrioutes or such
bodies. ‘hat is why he 8eparates t..em, {or in thournt vey -1e
8eparable froi :otion, nor does any faisiby result if cthey ure

8¢parated." trans. by R.P. Hardic and R.X. 3 N
of trteatle. Gaye, in Basic .orxs
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Kggaghzsice.ll Thomas Aquinas, however, gives a fuller analysis
of this division in his introductory wrterial in tl.e Commentary

2
on the Physice of Aristoglo,l and even move exhaustively in a

famous paseage of his Commentary on the De Trinitate of Boethius.
Here the argument is that sciences are disting:ished by their
objects, or as we perhaps say instead, by tneir subject rnuatter,
liot any difference at all in these oLjects, nhowever, suiiices to
distinguish the sciences, but o.ly, since t.e end of sclence is
a known object, a difference in intelligibility. .nd such a
degree of intellilbility can be constituted only by the degree
of remotion irom unatter and from movion, immateriality oneinyg
precisely tne basis of gognition. On tiie first level, Lihereiore,
where the object is nelither capable of existing without matter
nor cajable o{ being tnought of without satter (though it is
thought of wichout certain conditions of atter), we have the
general classification of the sciences known as ‘hysics; on the
sesond level , wnhere the object exists always in natter but is
separable from niatter in tnought, there is the science of

Mathematics; and finally, in tke nighest area there is an ol ject

1l. Aristotle, }letaphysica, E, ch. 1, 1026 a 13-16,
"For physics deals with thingc which exist separately but are

not immovable, and some pzrts of mat enatics deal with t:inys
which are immovable but presumably do n .t exist separately
but as embodied in matter, w ile tie first science de ls with
things wuicn both exist separately and are imuovable."

12, St. Thomas Aquines, In Vé%; ibros , hysicorun
%:I_‘lgtotelis’ 1, lectio 1'q1..j, .SﬂL.' ‘a:é"frm H&T’Wﬁhe
Sharacteristics of the oLjects of the various sciences, but
he does not anal-ze the mental operatione characteristicolly
Pelated to thoae objJects tu anyu.in,; like the aetail tist he
does in the Jommentary off the De Irinitate.
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equally capable of being without iistter and bein~ thougit of
i 13
without matter, &nd herc is found the scicnce of etarbysies.
There is, however, .uot..er distinction to be: nade a .ong
the speculative sctenccs, a distinction important to our purposes,

and based upon the twofold purpose of science. It is conceivable

that some sciences might ac:ieve only one oi these ends--knowledge

13. "Sciendum tanen qued quando n&: itus vel potentiae
penes onjecta distinguuntur, non distingfuuntur nenes ua-livet
diffecentias ojjectorun, sed penes illas cuac sunt Ler s¢ inruane-
tum sunt ofjecta. sse enim aniral vel plantam rccidit sersibili
in quantun est sen:ibile, et ideo nenes hoc non suritur differen-
tia sensuui, sed magis secundum diff'erentism eoloris et soni. Et
ideo opporiet sc:.entias speculativas dividi »er diff rentias
specul»bilium, in cuantum sunt speculsbilia. .pecvlabili nutem
secundun cuod est objectuw: speculativae potenticze, «¢ligrid cor-
petit ex parte potentiae intellectivae et aliguid ex arte habi-
tus scientiac quo intellectus werticitur. uox parte quip.e intel-
lectus competit ei quod sit immateriale quia et ivse intrllectus
est immaterislis, ex parte vero scientiae competit ei quod sit
necessarium, quia scientia de necessariis est, ut prohatur .
Posteriorum. Omne autem necessarium, inquantur huius.odi, est
immobile, cuia omne quod rovetur, inqu:ntum huius odi, possibile
est esse et non edse, vel simpliciter vel sccuncum quid, ut
videtur X Hetaph. Sic igitur speculabili quod est objectum
speculativagecientiae, per se competit separatlio et a materia et
a motu vel applicatio ad ea, et ideo secundum ordinem a remotiouis
& materia et a :olu scientiae speculativac distinguuntur, yguae-
dam igitur sunt sreculabilium quae dependent a materia secundum
esse, quia nonnisi in materia esse >ossunt, et naec distinguuntur,
quia dependent ousedam a materia secundum esse et intellectum,
sicut illa in quorum definitione ponitur materia seusivilis,
unde sine materia sensinili intelligi non possunt, ut in defini-
tione hominis opporte8 accipere cammem et ossa: dt de his est
Physica, sive scientia naturalis. fuaedam vero sunt cuae, cuam-
vis dependeant a materia secundum esse non ta en secundwa intel-
lectum, cuia in definitione sorum non ponitur :ateriz sensibilis,
ut linea et numerus; et de his est i’athematica. (uaedam vero
sunt speculabilia guae non dependernt a materia secundum esse,
quia sine materia esse possunt, sive numquam in materia, ut veus
et angelus, sive in cuibusdam sunt in waterin et in cuibwnsdam
non, ut substaitia, gqualitas, pote.tia et actus, unum et wulta
et huiusmodi: de quibus omnibus est Theolori~, idest divina scien-
tiainquia praecipuum cognitorum in ea est Deus." St. Thomas
Aquinas, In Boethium De I#jnitate, o. V, art. 1., ec. bv .yser,

(Fr[bov? v Socié fe l’lu'/osofﬁzf;’ve/ 1948)
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of the fact--and another, dealing with the same subject from &
somewhat different point of view, might attain not only the {act,
but the explanation of the fact. lence Aristotle divides sciences
according to this well-known principle into science of tie fact

[7 A .
(scientia quia, otY eoetiv ), and science of tie reasoned
fact (scientia propter quid, Jc'l/tl: éo—l‘[)/).lh Forually,
this difference in nurposes betwcen “i.e two linds of scicnce slhiows

up a8 a different sort of demonstration. Ior thc asbition ol a

e

science of the reasoned fact is to attain perfect knovledge, and
so it must know the fact in that cause wherein it is contasined
immediately and wholly, that is in ite proner cause. any other
kind of demonstrration, for example, one from u remite cuvse, as
animal is the remote couse of man, or from an effect, as music
is the effect of a musiclan, falls short of t'is ideal scr. of
knovledge and gives us instead & rcre knoivledge that a certain
state of affairs existé.ls

Now because the result o1 a de.onstration to the ract
alone is imperfect knowledge, being assertion without understan-

16
ding or purely negative knowledge at best and uncertain knowe

lh. Aristotle, Posterior Anmalytics, I, 13, 78 b 34-35,

15. Aristotle, Posterior Analvtics, I, 13, 79 a 22-30
ef, also St, Thomas Aquinas, Sunra Thedloglss, I, q. 2, art. 2,

16. Because a deronstration from a rciote cause is not
ordinarily sufficient to show that the effect is of ~ certain
sort, but it is suffici nt to shovw that it %s not, e.g. becanse
the parent is animal does not suffice Lo ghow that tie of{spring
is a man, but 1t does suffice to show the offs ring is not an

orchid. cf. Johm of 8t. Thomas, Gursus Prhilosonticus Tho .isticus,
(Turin: rarietti, 193C), v, I, p 7€7.
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ledge at worst17 there is a natural tendency on the pa:t of ayone
having such knowledge to verfect it wherever possible, For this
reason, there is a tendency, as aritain notes, inherent in the
vefy nature of a science of the fact -lone to becoiie a science

of the reasoned fact.18

The significance of tris fact in ex-
plaining modern "science”(in the limited sense) is vast,

Now among all the sciences of the reasoned fact, mathe-
matics is, in a way, the simplest in its causal explanations. In
mathematics, all explanation is reduced to tracing the coiistancy
of properties back to their source in the nature of the fi-ure,
as for exemple, thie fact taat the diagonal of a rectangle bisects
the figure can be demoncstrated as having an inevitable intelli-
gible connection with its rectangularity. 'nd concerning this
nature in which the source of such nroperties is found there
are certain peculiarities--it is a nature separated from motion
and matter, first of all, and it is therefore not a nature as
really existing but one as only cognitively existing thst con-
cerng the mathematiclan. fence the si.ulicity of this science,
for the mathematician does not need to trace in tre deduction
of properties what, if any,effect tne material component mirht
have. Further, since only a cognitive existence is in gucstl on,

since the nature is considered only as a possible essence in

which state it is necessary, eternsal, and imrutable, theve c¢en

——

17. ‘Typioel whercver reasoning proceeds tfrom an effect
to a cause that is not its prover cauge, as in a detective story.

18, Jaocques Maritain es Neprés 3 L2
(Paris: Descl®e de Brouwer, 1946) p. 69. gk Savoir, L= ed.,
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be no question as to what external causes coul: be responsi.le
for 1ta exiﬁtence. In Aristotelian terminolo;y, mathematical
science is econcerned with the formal cause alone.

In the explanatory :ciences on the first and third de-
grees of abstraction, in contrast, the object 1s a tring that
exists--or at least can exist--in just tie 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 necessory presence of metter
in the intrinsic nature of its object. 1In these real .s, therefors,
we have three additional causes to be considered in giving expla-
nations, the material, efficicnt, and final causes.

Leaving aside f»r the moment the august sclence of reta-
physics, let us concentrate on analyzing the aims and methodc of
the sciences on ti.e first degrec of abstraciion,

is we have alreadv seen, the goal of a scicnece or the
reasoned faet on this level should e to account for the existence,
nature, and nroverties of materi~l beings in terms of an analysis
of the nature into its intrinsic constituents and of a search in
external factors for the re.sons of the union and existerce of

those constituents.

Fow such precisely is thie alm of the philosophy of nature
1l
as lajd down by Aristotle. ? rethodologic:1ly, beginning with

the known properties of natcrial bein:s, e.z. o.ility, the

————

19, Aristotle, Physics, I, 1, 18ka 9--184b 19,
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science argues to the necessary principles of such properties--
form, matter, mover, and motive--and 1n view of such in annlysis
finally shrws the intellirible connection between such principles
and still other properties--tire, place, >rder, inherent cortin-
gency in existence, susceptibility to chance, and so forth.

If only our nethed uf deducing properties from essenccs
were universally applicable, we should rresu.ably by this tine
have a knowledge of chemistry as exhaustive as we have of lucli-
dean geometry, Unfortunately such a happy condition 1is far from
actuality. In the first place, instead of starting as mathematics
does with known essencea, the pnilosovniy of nature has to start

th effects of the essence and argue by a quia demonstration
to the nature itself. -ence even under tle happiest conditions,
our knowledge of the reason for the fact--the explanatory essence--
is indirect, acquired pro-ressively in the manner characteristic
of reasoning, and therefore subject to inconpleteness, confusion,
and doubt..20

kEven less happily, from the standpoint of a satisfactory
hunan knowledge, the apprehension in an intelligible way ol the
various specific essences of natural things seems to lie almost
ecompletely outside our power. The substantial nature of aan
alome among all material things 1s available in its innerrost
quiddity to our intellect. outside of this spherc our knowled; e
of species 18 restricted to a dialectical and hence probable

knowledge tnat such species exist; tuere is no such thing as

" 20. Jacques aritain, Degrés dg Savoir, p. 62.



«l29-
21

knowledge of the specific difference itself. That is not to
say that we do not have any knowledge of the essence of material
things--even to know tiiat they are beings is a certa n under-
stending of their nature--but such knowledge is confined to the
generic as opposed to the specifiec characteristics of these
8B5ENCAE,

Under these circusstances it was obviously necessary, if
our knowledge was to be extended to the v-st realm of the incom-
pletely intelli;ible, that we be satisfied with sor.ething less
than an ideal form of knowledge. If we could not know the reason,
at least we might know the fact provided a suitabie method could
be found.

Fortunately, as is the case with most logical devices,
the solution existed long before the nature of tre rroblen was
recognized. {rom the bsginning oi recorded history men have
been acting upon sn-assumption of practical certainty in cases
where knowledge of the reason behind the fact was not possessed;
knowledge of the Lest times ior planting or of the necessity of
cultivotion wes possessed, for example, in the earliest known
agricultural societies, althourh the intelligible connection be-
tween these practices and the optimum development of plants was
sertainly unknown and, as a matter of fact, is still largely
unknown teday. The method consists sinply in eatablishiig a
¢onstant connection betwcen subject «nd predicate by re..cated

observation., Ideally to establish ti.e absolute trith of such &

(9%

21. Ibid., pp. 62-63. The reason for this ignorance is
the submersion of these forms in the material vrincip%g a prin-
¢iple, as the bleatics and Heraclitus earl ' 4

rcei ths
completely unintelligible to the human ming,pe ceived, that is
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connection, every instance in which it might occur should be ex-
perienced; however, for all practical rurposes & wide but not
exhaustive accuaintance witin individual caces is sufficient.22
This method, one »f the many knovn generically 2c¢ induction, is
apparently that of tue earliest of tne lovers of knowledge--
Thales and his followers;23 it is in general thec .ipe of reusoaing
which Aristotle seems, at least implicitly, to think ol ss charac-

2L and it

teristic of any entire science devoted to facts alone,
is extensively exemplified in -.anyv of the Stagyrites works, par-
ticularly the biological treatises, De Partibus Animalium, De

Generatione Animalium , etc., 1ihis too was the netnoa adv:cated

by Francis Bacon in tae Novum “'r-anum, albeit in Lhe impossibly

ideal fq?m of complete exhaustion. Basiecally, this ty»e of in-
duction is still the privicival tool of the descriptive ports of
Biology and Paychology, ~nd it is » near relative, av any rate,
of the quantitatively orientec ex.eriient characteristic of
Physies and Cheqiatry.zs

Taken in its sinplcst form, however, this umethod is sub-

Ject to two shortcomings; ~s mentioned, its results connot ever

22, Aristotle calls the aasertion made by a complete
enumeration "induction” and that where t:ie enumeration is not
::?:ugti;g "roasonin% by example." At present both are simply

e uction. cf. Aristotle, irior .nalytics, Ii, ch. <3=24
28:18--691 20, trans. by A.J. Jeﬁk nson, In Bas%c’wgrﬁg of nris-’
otvle. -

23, At least iristotle see: s to thiank so. cfi. Li: re-

;gn;;urction of Thales' reasoning, Metap.ypics, A, ch. 3, 983D

24, sristotle, Posterior analyties, I, 13, 78b 31-79a 15.

25. cf. W.R. Thompson, science and Gommon Sense, (London:
Longmans Green & Co., 1937) pp. 50-70 tor description of methods.,
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have the certainty whic!. the lover of truth desires without Iul-
filling a completely fantastic prerequisite of exp. riencin,.
every sinple individual case pertinent to the que- ion, aud even
supposing this condition were to be observed, the insatiable
puman longing for knowledge of the "why® will still not kmc been
realiged.

Since an explanation im ter” 8 of unknown essences is
completely out of the question (it is this impossibility, re cmber,
that makes these inductive sciences necess:ry), any glving of
reasons in connection with these scienccs .nust comc from tie
realm of the non-philosophic sciences of reasoned facts, from
the realm, in short, of mathewatics. here tne student of natural
phenomena is more fortunate, for while natures .ay bc unavailable,
their quantities are not. All that is needed is a suitable
measuring instruent, «here such instruments are available, and
where there is sufficient correlation tetween cuantity and the
accidental qualities of the subject under considerstion, it is
only natural for an alliance to arise between the inductive
sciences and mathematics, an alliance t at has produced the im-
posing structure of modern physical science.26

Yot too surprisingly, the assumotion ol s-'ch a correlacion
between quantitatively neasurable ;.otions and cualitative ccoanges
in material tiinvs is soundly b:sed. The recurrin: succcss of
philosophical atomiam throughout the hist>ry of thou i would be

tompletely inexplic:ble were t ¢re n’t some solid founde.ion in

——

26, laritein, ME_;_“ 8ayoir, p. ¢3.
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truth for their first pre-ise that all chense can be reduccd to
the measurable one of loeomotion., TFor even if we deny this
naive assun.tion of identity betw en cuantity and quality or be-
tween alteration and locomotion, never-.heless there i~ no over-
looking the fact thet cuantity is a primary condition for the
sxistence of any other material phenomena--try ima,ining an
unextended color for example,27 and that change of place 1is an
absolute prerequisite for any other kind of change whatsoever.28
That' such a correlation exists, ti.erefore, is undoubtedly true,
and the practical proof of the matter is found in the enormous
success of the modern empirical disciplines.

That a science of this nature, well-founded though its
premises nay be,29 must never aspire to a real causal explanation
is the penalty it must pay for its otherwise fruitful union with
mathematics. To conslder material heing only under its numeri-
eal'aspect is not to explain the causes of its mobilit  and mo-
tion, but to destroy any possibility of such explanution, tor

mathematics, as we have seen, views things as immobile, as

limploi'eternal, unchangeable forms. vwhen the mathematician

27. cf. 8t, Thomas Awuinas, In De Prinitate, q. 5, art. 3.

2¢. ‘ristotle, Physics, VIII, ch. 7, 260 a 26--261 a 27,
3t. Thomas Aquinas, In Y8y, lect. 14, The resson for this
primacy of Zogomotion is, of course, t:.e necessity or brin-ing

mover and moved into vhysical contaet so that the one can act
upon the other,

29, 1.e. those premisses having to do vith the corre-
lation between quantity and quality.,
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applies his ruler to motion, he pries out only its immobile
features for examinatione-he studies otion vy paralyzing it.BO

This same lack of causal explanation in the modern phy-
sical sciences is seen perhaps even more clearl: in an examina-
tion of tne principle of inertia, the foundation of the whole
empirical structure. .s its very name indicates, this principle
agrees to consider_tue subject underzoing motion as completely
inert, completely passive; the whole responsibility for the
rotion is delegated to an ext.insic force-~-to another being in
motion which in turn is iner: and put in rotion by anot“er. The
causes in question are always extrinsic; tlhere can ncver by
anything intrinsic to the moving thing except passivity. ‘rom
a philosophic point of view, a sclence based on such a view is
caught in a bottomless whirlpool of passivity; in Aristotslian
terng the univ rse of experimental science is a universe of prine
matter, In such a universe, since ouly the actual can be an agent,
there can be really no such thing as a cause, and, of course,
no causal explanations.Bl
These two factors, the alliance with :.atrematies and the

foundation on the principle of inertia, the keys at once to the

30. Yineent 8nmith, op. cit., »p. 31-34. This is even
true of the caleulus whose explicIt purposc is to study motionm.
Even here the mathematics deals with the rate »f change, or
rather the ratio or the r-tes of several changes--a ratio t.at

is in itself something static and by no mears identieczl with
the motion itself.

31. Jbid., pp. 2829 and 151-152, Of course it is
true shat every ching in motion 1s being moved b another, but

insofar as the moved thing is itself actual, 1t exerts & cer-
tain determinin: effect on its own motion.
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triumphs and limitations of modern experimental sciences, are
strictly applicable to physics and che istry alone. The reduction
of qualities to quantitative equivalents and the discovery of
external causes t .at can be correlated ex-ctly with intrinsic
motions is at present impossible in uany of the problems encoun-
tered by the biologist and in even rore of thos. studied by the
peychologist and sociologist. Inese scientists, therefore, are
still largely derendent upon the cualitative rather thiu Lre
quantitative observation and upon the descriptive rather than
the algebraic expression of results.Jz

The failure of mathematics to provide the biologic.l

and psychological seciences with a rezsonable propter quid expla-

nation of the observed pi.enomena poses a dilemma. .ither they
nust be content to remain forever sciences of tre fsct, eschewing
all attempt at exnl-uation, or t:ey must fall under the influence
of a non-mathematical explanatory science, specific:lly philosophy.
From the point of view of the natural sclentist, neither is a
very satiafactory sort of solution: the first becsuse reline
quishing the status of ti:. sclience of the reasoned fact means
abandoning its superior perfection, and, m re important nerhaps,
its greater certainty, the second because, 2 s we h:ve alrcady
seen, philosophy makes no pretense of knowing the specific
differences that furnish the proper cause for so many of tie

Properties studied by the na".-ral scientist,

32. Thompson, op. cit., pp. 114115, Large areas of
biol:gical inquiry, eg. that of heredity, h ve recently been cub-
Jected with some success to mathematical aralysis. It remains
true, howevur, that biolory is primarily a descriptive science.
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The result is that there exiits between the sciences of
living things and the philosophy of n-ture sn alliance that is
much closer t-an that existing between physics and philosophy and
much looser, much less formal than that existing between physics
and mathematics.

To say that there is an allience between Biology and
the Philosophy of Nature 1s not simply to affirm tie unity of
things studied, ie. of wnat the Jcholastic philosophers call
the material object. That such a sinilarity of material objects
exists is, of course, undeniable; bot!: are coucerned pri.a:ily
with tre study of living things and their characteristic acti-
vities., such a unity, however, exists between many sciences--
between -hysics and the Philosophy of xature, for instance=-
where there is no subordination of this kind.

Neither is the affirmation of sucr an alliance interded
as a denial of sharply-marked differences between the two sci-
ences, for these differences too undoubtedly exist, For the
philosophic analyses of nature, of substirtial forms, Giology
substitutes the descriptions of the size, shape, color, texture,
stc., of the organism as a whole and ol each individual organ,
tissue, or cell. For the study of the rearon, t.c purpose, of
the orranisms existence, tne biolo ist has to content hiiself
with the physiological relationship between organ and activity.
Where the biologlist investigates the relation betveen these
organs and agtivities and certain externzl forces t: ot are not
regarded by anyene as being adequate to explain tie effects in-

Volved, the philosopher is concerned with the intrinsic "what
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it is" that accounts in gemeral for the nature of the activities
shown by living organisme. The 1list could be extended throughout
the whole series of questions asked by science, but tne answer
must always remain tie same. The blelogist is interested in
the description, succession, and inter-comnection of the pheno-
mena of life, the philosopher in the nature of those »henomena
and of the underlying substance. The biologist coukd be saild
to be concerned with causes only incidental or accidental in
their nature and hence not productive of really intelligible
explanatione; 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. Driefly, Biology is experimental in
method, the Philosophy of Nature is analytical. ﬂeginning with
ordinary sense experience (subject to certain episteological
eriticisms), Philosophy proceeds in a way alr.ady described
through an analysis of the nature of the phenomena selzed by
sense perception,through an analysis of the intelligible nature
behind it, to the deduction of properties, divisions, and so
on. it the end of the process the conclusions arrivedat by
this intellectual nethod of proof can be checked against reality
once ag:in by sense experience.33 In Blology, on te ot er hand,
starting point, proof, and verification 1re all supplied by that

controlled experience known :s an axperiment.Bh © subject of

33. Maritain, Degrds dm saveir, no. 11l1-112,

34 P"Experiment" in iolo.y does n>it rean cuite the same
@8 it does in rhysics. 1In tae latte: science, att ntion is paid
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experiment, ha-ing been placed in a more or less artificial en-
vironment, is subjested to varioﬁs changes in external circun-
stances manipulated by a control as exact as possible t~ rind out
what effect these might have on the subiect’s form, behavior,
development, and so forth., Not of course, tnat the thinkin. of
the biologist is unimportant or unnecessary; the posing of ques=
tions, ‘ormulatvion of theories, construction f tests, devising
of experiments~-all these t.in¢s demand logical thou, ht. But the
formal method of demonstration is rather experi .ental than
1nhellectual.35

Such then are the basic similarities and diflerences be-
tween Bilology and the corresponding »srt of tr.e Philosophy of
Mature, and these hav: not proved fruitful in showing us any
extraordinary connection between these two sciences. Let us look
in another direction, con.rastin; the similsrities of RBiolory and
Batural ihilosophy with th>se bet.een rhysics and Natural lhilo-
sophy. £Even a casual inspection shows that there are at le:nst
two points on which Bilology more closely resembles Philosophy
than does Physics: that Biology asks, and seeks answers to,
supra-phenomenal cuestions, and thet Blology extends its interest

%0 the domain of formal and final causes.

only to the quantitative element to the exclusion of qualities,
& situation that is not and, as we have already pointed o.t, can-
not be true in Biology fmm the very nature of the science.

35, cf. Brennan's parallel analysis of the differences
between philosophical and experimental Psycholoéy in Thomistic
hology , pp. 50-53. cf aleo Maritain, Degrfs dg Savolr, p.
3
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Physics, as is well known, very early in its modern career
discarded entirely any consideration of final causes, “methel
from an absolute denial of their existence or from a protest
sgainst their over-facile use as explanations. To this nap.y
state Biology has never been able to arise, despite t..e lon¢ings
in that direction of more than onc eminent biolegist. The history
of Bilology is full of abortive atteripts to rid it of the factor
of purpose; one of the most remarkable of these attempts was the
frantic activity of the proponents of Dnarwinian evolution, who
spawned nevw final causcs faster th.n they could disginherit the
old. The survival and high estate of Physiology, at any rate,
testifies to the survival of such factors in Biology even today.36

The tendency of Fhysics to eliminate formal in favor of
efficient causes, to replace intrinsic actiiity with inertia,
has already been pointed out. 18 in the cise of final causes,
this 18 perhaps an element of Phvsics that many blologists would
like to emulate, but it is a zoal hopelessly out of sight. Whe-
ther they like to do so or not, biologists are forced to deal
with living thingse as actualities with certain stubborn aetivities
of their own, and not merely inert occasions for tie addition of
vYector sums ol outside forces. Hence, L.e necessity, as ¢rri-
tain points out,37 of certain autonomous concepts and lawvs
specific to bilology, unexpressable in the algebraic deduction

of physics, and irreducible to ti.e laws of chemistry, concepots

36. cf. Thompson, ep._eit., p. 143,
J7. caritain, Dggréa ds Savoir,p., 129
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and laws that rest, wittingly or not, upan philosophical prin-
ciples.’a

Closely associated with L-.is tendency is another noted
by Maritain,39 the tendency of Biology to imitate pnilosophy
by asking supra-pl.enomenal questions. 1f the questions asked
by Biology cannot be answered at all or only with hopeless inade-
quacy on the phenomenological level, t..en it is only natural
that the answers be sought on a higher level. The outstanding
example of this tendency in biology is the vevry question we are
seeking to answer in this work, the question of the nature of
life. It is one thing to ask the questions, however, and another
to answer them, and we shoul¢ inguire ac to whether Biology is
able either by itself or in co-operation with ot.er scienccs
to answer such guestions.

In isolation, of course, ilelogy could never  ive a de-
menstration of answers to such questions. The ..ethod of demon-
stration in Biology is experimental, experiment deals with the
obgervable, and nothing supra~phenomenal is by its very definition
directly observable. No experimental science, taererfore, can
deal directly with anything except phenomena.

There seems to be no reason, however, why soue 5ort of
knowledge of the supra-phenomenal could not be 2ttalined by tihe
Blological sciences t.rough the r.ediation of philosopric-1l

38, For the connection between tiis analysis -nd a
Brecoding objection against Vitalism, naznely th:at it impedes
dological progress, cf. Section IIX, Chapter 2 of this work.

39. iaritain, Degrés dé Savoir, p. 130
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principles. The method might be described as follows:

By means of a philosoohic inquiry, ti.e naiture of some
generic substance "Y" is determined, and from t ot nature it 1is
deduced as a preperty that under conditions “A, B, C," il will
producc the sction "Z". Then by experimental means, vut a
representative of class "I'" under conditions "i, B, C," and >b-
serve whet.er or not it produccs action "Z." If it docs not,
then it cen be known with certainty L.at "X" does nol have "Y"
for its generic substantial nrture. If "Z" is orodueed, however,
no certain knowledge will be produced, unless it can ce shown that
nZ* is characteristic of "Y' and of nothing else, for otherwise
the denonstration will depend upon an affirmation of the conse-
quent,

Fow this 1s precisely the sort of demonst::rtion trait is
attenpted by Driesch in his dissection of the embryonic séa-
urchin, Driesch first analyzes on philosophical grounds the
kinds of causal behavior to be expected fr>: macuines, showing
this causal behavior to be of the type thet he calls ‘'singular
causality.” He t¥Bn proceeds to show by experimental means

bhat a certain ty; e of causality found in t:e sctivity of a
sea-urchin caw.ot adequately L¢ described as sinyul.r causality,
He comes to the conclvsion, therefore, that the sea-urchin

could not possibly be merely a machine, Ye¢ will examire tnis
&xperiment agsin later with a view to deten.ini:. the validity

of its cunclusion. Prom the formel point of vie y lowever, there

appears to be nothing wrong with the reasoning,
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In this sense, tharofore, Biology is able to give an-
swers to cuestiouns concernlﬁfrthe sucoe-cn enonenal.  ™ut thids
knowledge, insofar as it partakes of Lue certainty cucracteristic
of science, must be purely negative, and .-t better be described
as knowing about the essence thon as knowing the essence. It may
be that it is possible to know trat taere is o supra-oienomenal
elerent in living ¢:ings by experimental i1.cans, it may be that
such means will add at least nepatively Lo our knowledze ol what
that element is or r:t.er what it 1s not., ‘ut it is iuposcible
that anything snort of thc philosophic intultion, the real reader
of tie inward secrets that 1s intellectual abstraction, should
ever gras- the being of these supra-vhenouenzl elements as tney
are in thenselves. The answer to the exdistence of life ma. be
available to both scientist and philosoprer; the knowledre of
what life is and what its principle night be i. reservud for the

philosopher alone. 40

LO, aritain, Degres df S8avoir, p. 130.



SECTION 11
CHAPTER II

THOMISTIC SOLUTION OF THE BASIC PROBLTMG

Having seen in the last chepter tiat 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 bf b
Thomaa Aquinas. .nd since thzre are various philosop. ical analy-
ses and factual obgervations necessary as a background for t..is
solution of the problem, it seems advantageous to discuss these
prerequisite.; before acplying tnem to the probles itself. 1In
this chapter, t.crefore, the nhllosophic basis of t'.e solution
of the problem will be laid; in the next two, Sie principal
difficulties concerning the nature of the orgniu: will be
discussed.

Wow the living thin ;z 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 iiobile beings. In order therefore to
understand ti.e generic nuture of tliese vital objects, it will
be necessary to discuss the nature and causes oi w.tion, tie
definition of motion, and the need for a mover. Jince we are
dealing with a specific kind of uobile being, moreover, it vill

next be necessary to discuss the snecifying factor in motion, &
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factor that is to be sought in the goil of motion.l Bec: use of
the fact that the living organiem 1s a complex whole: GG uhe
of the principal difficulties in tlLe aquestion involves the recon-
ciliation o1 this complexity with this whole.ess, a discussion
of the ancient problem of ti.e one and the many must follow.
Finally, the solution of the difriculties coucernin; the relation
of vital principle and matter demand a study of the constitutive

principles of meterial substance
A. The Nature and Cause of Motion

In treating the nature of motion, :t., Ilo-as follows
closely the analysis nroposed by Aristotlc in the third hook
of the ihysics. This snalysis, like tlie whole of the Aristo-
telian Physics depends upon the distinction of being inta notency
and act.

This division, as is,well known, was orisin:llv arrived
at by Aristotle as an answer to the twin problems of change and
multiplicity. His predecessors, indeed, hai already seen how
difficult it was to arrive at tiuc idea of a pluralistic universe
of motion and change on the basis of the ideas of being and non-
being, but it rerained for Aristotle to seek the root of the
problem in the multiplicity of nuesnisys in the word "being.”

And the first, tie basic divislon of meaning, one that impreg-

1. The discuasion of tne finality of motion, -f course,
belongs logically in the first section de.l.ng with the urture
and causes of Iotion, ¥owever, because of its importance in the

problem of tne specification of motion, I have preferred to gi
it independent traatment. ' P e
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nated the whole of the universe, was :the division into potency
and act.

An actual being is a perfect being, a being that already
exists, a being in a state of fulfill~ent, A potential belng is
imperfect; it does not yet exi;" but rather it can exist; it
has the capability, tiie tendency to fulfillment, rather t.an
the fulfillment itself., 'n relation to water, for example,
hydrogen already burned in oxygen is in a stote of ~cturlity;
the water really exists, Non-oxidized hydrogen, on the other
hand, has a capacity for chanping into water, but it is not w-ter
yet. 1t is, therefore, said to be potentiall water.2

Nor can the reelity of either tie act or the rp-tency be
impugned. For act 1s really existing being and of tlis there
can be no doubt., If potency were not renl, on the othcer hond,
it would be 4impossibtle to explain tlhe constircey in “he production
of certain effects by certain causes. If the architect, for
excmple, dres not have a real power to decirn good builldings even
when he is not doing so, (a power that is lacking in non-archi-
tects), why 15 it that in the cctual performance of the art of
designing, the architect so regularly cutdoes the non-srchitect?
Why should the art in its perfect state so constartly re~ppe-r
in one individual unless it be real in rirm, albeit in a different
status, even vhen he 18 doing something entirely different? Or
vhy gl:ould hydrogen burn easily in oxysen and helium not burn at
all wnless, even while both are inert, there exists in the

2, Aristotle, ;%fsica I1I, cn. 1, 200 b 12~-201 b 15.
Ketaphyeics, ©, ch. 3, s 24=29. ’ g
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hydrogen a capacity (a walence the che.ist s /8) for being oxi-
dated, whereas in the helium no such canacity exists73

Now every change must necessarily involve these twin con-
cepts of potency and act, for if there were no differences between
the state of things before the change and after the change, there
would have been no change. .he difference produced, therefore,
nust be the existence of a new size, or color, or position, or
even substance--in every case of a new actuality. .ind whereas
this new actuality did not formerly exist, it must have been real
as a capacity before, for if it hLad not been possible for it to
exist, it would never have come into existence.

vince motion 1s merely a continuous, successive change,
it too will involve potency and act. The motion itself, however,
can be identified with neither of these, but rather seemns to be
& something midway between the two, a mixture of both. Being a
sweater, for example, is an actuality, and being a ball of yarn
is a potentiality, but being knitted is neither the sweater nor
the yarn, nor even a half-knitted sweater, but the process by
which one becomes the other, ith respect to the sweater, tnere-
fore, the process of being knitted is still relative, imperfect,
and therefore potential, otiierwise the thing would be periect
in relation to sweater and imperfect im the same res ect simul-
taneously. On the other hand the process of being knitted is a

development made possible by tte fact that the yarn is poten-

3. Aristotle, Metaphysics,© , ch., 3, 1046b 33-1047 a k.
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tially a sweater, so with respect to the potential swe.ter, the
knitting is a fulfillment.

Now the sweater is the fulfillment of a potency im yarn
that no longer exists in the state of ootency. ror once the
sweater exists, the yarn is no longer potentially that particular
sweater; it is actually that sweater. Sinilarly the ball of yarn
itself is the development of the yarn insofar as it had the po-
tentiality of being yarn. The tbeing knitted' therefore is the
development of a potency in the yarm, not of the actualized
potencies of sweater or yarn, but of the potency of the sweater
while it is still in potency to belng a sweater. otion, we
conclude, must be defined as "actus existentis in potentia
secundum quod huiusuodi,”~Bthe fulfillment of what existe po-
tentially insofar as it exists potentially."“

That such a2 thing as motion, made up as 1t is of rotency
and act, could not possibly be a self-sufficient being explana-
tory of itself and self-sustaining, 1s axiomsatie in the philo-
sophy of St. Thomas and Aristotle, Nothing moves itself. :ind
while both list a multiplicity of arguments in support of this
vital fact.,5 the clearest and most nersuasive is that which de-

pends on the foregoing analysis of motion as the act of what

4 3t, Thomas Aquinas, 3 Contra Gentiles, I, ch. 13,
Aristotle, Eh¥8108’ III, ch, 1, a 10. The argu-ent leading
up to the de tion is basically, fhough far from ex:ctly, the

one given by Aristotle in the section following the definition.
¢f. Physics, I1X, ch, 1, 201 a 10 -- 201b 15.

5 3t. Thomas in the Jumma Contra Gentiles, I, ch, 13,
lists three arguments for this proposition, a 11 taken irom the
E%faics of Aristotle. The first is given in Physics, VII, ch. 1

k--242 a 15; the second in book VIIXI, ch, 4, 254 b 7 --
255 @ 19, and the third in Physies VIII, ch. 5, 257 a 33--257 b 12.



«147~

exists potentially in so far as it exists potentially.6 Briefly
the argument may be summarized thus: if a moving thing -oved
itself, it would be necessary for t at thing to be simultaneously
actual and potential in the same respect. This of course is im-
possible; hence it 1is impossible that anything move itself.

The truth of the hypothetical proposition stating that
a self-moving thing is simultaneously actual and potential is
obviogs from the consideration of two other »rinciples: that
whatever is moved 18 moved insofar os it 1c in potency, and that
whatever is the agent source of any operation is in act. Of these
two, the first, concerning tie potentisality of the :oved, is al-~
ready obvious from our analysis of rotion, for a thing can only
be said to bes in ‘otion 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
trath of the second proposition, that dealing with the actuality
of the operator, is obvious from the very nature of a2n operation.
For an actual operation needs an actual subject7 lest 1t be
somethinz existing neither in itself nor in anythin, else, and
therefore not existing at all. Furthermore, the subject must
contain in some way the actuality of the operation and if t.e
operation is transitive--being the source of an actuality in
something else--then t':e operition iust contain the aetuality

produced in the object, and the subject, in turn, :;ust contain

g —

6. This is the third of the above proofs.

7- That is, unless th:e operation is the subject, in which
case the operation is actual by the same actuality ~8 the oper:tor.
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that actuality, otherwise it would have come out of nothing. .18
both Aristotle and St. Thomas are fond of pointing out, thre 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 tashion. It therefore
follows that the person teac.::ing himself would already possess
the knowledge he 1s trying to learn; a self-he~ting substance
l‘uld be already as hot as it is going to get.8

The impossibility of this situation 1s patent. 1t is
an immediate violation of the principle ~f contradiction to say
that a thiny may be actual and potentisl in the same resnect
sinmultaneously, ifor while notency is being as cont:asted with
nothing, it is non-being as contrasted with the being of act.

It {8 impossible, therefore, for anything to move itself,

There is no alternative, therefore, to sayinr that
vhatev:r is moving 1s being moved by another. It 1s sometimes
sugzested that there 1s a third altcrnative to a thing's being
moved either by itself or by snother, the alternative that it
is possible for it to Le moved by nothing. This however is
purely a verbal altcrnative and does not take into nccount tre
complete mareality of nothingness. for to attribute to nothinge
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 becausge it 1is not a real anything. The asole

8. Aristotle, Physics, VIII, ch. 5, 257 a 33-257 b 12,
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possibility, therefore, 1s that the motion of a being finds its
source in some oL.uer boing.9
As a note to this discussion of the motor cause, it
might be apposite to peint out that the need for a mover continues
as long as the motion itself. Ior as long as a thing is rocving,

there is a continuing transition from pote cy te act, together

with the need of an actualiging factor, an agent cause of motion.
B. The Finality of Hotion

That there exists motion and that motion, or 2t least
the inception oi motion, demaends & cause are propositions that
are pretty widely accepted even today, obmoxious though the phi-
losophical giving of reasons for these statements may be to
moderns:. But the universality of the statement that every agent
acte 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 K00 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. [noce philosop :.ers sake ~n interesting

spectacle, it has been well sald, that spend their whole lives

9. The whole argument 18 tersely and cleoriy sum -rized
by Thomas Aquinas thus: "Tertio, (Aristoteles) probut <ir,
Rihil idem est simuvl ectu et potentia respvectu eiusdem. ‘ed ~umne
quod movetur, inquantum huiusmodk, est in pot¢ntia: cquia motus
est actus steantls in votentis secv dum guod huiusmodi. (:My-
ﬁéﬁe' s Ly a . e auter o1 movet est in sctu,
] nnnsallhuiauﬂodtz;iqnda nihil agit nisi gsecundun quod est in
actu., Ergo nihil est respectu eiucdem motur movens et motum.
Et sic nihil movet seipsum.” sSumums Cont:'s Gentiles, I, ch. 13
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with the purpose of showing that tiere is no purpose in ..en's acts.
Kost modern scientists and philosop-ers, however, are agreed in
confining goal-seeking activity to intellirent beings, a restric-
tion that is not without go>d reasons.

Hevertiheless, it is a cardinal point in the philosop:y of
Aristotle and 3t. Thowas that every action has its gosl, and,
moreover, that this goal is the ultimale determinng factor in
producing 1 specific kind of &ctivity. <ince Lhe nacure oi life
for both of these philosophers is known by the an'lysis of cer-
tain highly &qecific actions, anu since the end is the specilying
factor, it seems quite probable ti -t a discussion of tie goals
of these activities would take an impoettmnt part in their dis-
cusaion of life cetivities. fCur background rust include, there-
fore, an analysis of finality, of some related problems such as
chance, and ol ine accuracy of our knowledge of finaliry us
treated by St. Thomas aquinas. In connection with tie notion of
finality itself, we will discuss first of all the uripin of the
idea of finality, secondly what is comprised in this idea, and
thirdly what proof 5t, Thomas gives for t.e unive. 8al applica-
bility of this nmtion.lo

there does not seem to be mucii doubt about the source of
our knowledge of end-seeking. Zbviouslv ti.e idea is no: something
immediatelv gener:ted Ly Lie sensvs, but theiw is 2ppurent at
least one case in which wc are insediately aware both of tne sub-

Ject and of its goalward tendencies, the cise of »:rselves. and

10. The following discuseisn is bascd uoon Lt, Thomas!

argunent in pumna Contra Gentiles, :II, ch. 1, although the order
has been changed.




«l51l=

because of the similarity between our own actions and those of
other human beings, because of the impessibility of eiplainin~g
these actions witnout raking the assumption of a simil r, intel-
ligent finality underlying them, we immediately extend tuis idea
to our aneciea.ll

Basically, there are four elements that can be vostulated
of the end-seeking activity of such an agent. First of all the
end is, as its name indicates, the terminal point to which an
action nroceeds and in whieh it comes to rest. Secondly, there
is the gualificition that the end carnot be simply any point in
which an action comes to rest, but the one s ecific terminal
point of actiom that determin;s the aotion to be what it is and,
in fact, to be at all. Otherwise, we would not ever say we had
failed in our purpose, for every action comes to some sort of a
terr:ination; but we do say we have so failed unless the one
specific goal of action is reached im virtue of which tle action
was started. We say, for example, that the mechanic has failed
if he does not . :t a machine in running orier, altiourh he nay
well have achieved some sort of assembled eondition of the parts.12
In aduaition, we are aware that in ourselves, at lecst,

the end exerts its influence upon our actions through n cogni-

tive existence in the mind, and lestly that it izsues in cction

11. R. Garrigou-Lagrange, @ Hi istence and His
!ﬁm, trans. by Dom Bede Rose, (SE. L’oﬁ%; erder, 1915); 1,
[

12, ef. .ristotle, Mhetaphysics, A, cn. 2, 1013 a 33, also
;6¥.1cs5111. ch. 3, 194 b 32, and Rjighowachean Etnics, 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 apnlicability,
but an absolute necessity to restrict the principle. :iowever,
if only the first two conditions are considered, shose of a
tevmiiation point for the sake of whigh an sction exists, it is
immediately apparent that we cannot restrict this n tis. of fi-
nality any lenger to cognitive helngs, because we know of noa=-
eognitive beings that act in thir way. 't, Thomas' example of
such a thing is the arrow flying toward the target. The target,
in this case, 13 the ter .ination of the arrow's flight, and it
is for the sake of this termin=ation that the flight exists. This
we know to be true because the archer has imposed t.:is end upon
his misgsile. 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 impessibility of accounting for the difference between
one change and another without such a roal. Clearly the fact that
we are able to distinguish between one kin¥ of cianre and another
eannot have anything to do with the frct that both are chance,
for in this the two would be similar r:-ther than dissirilar, 4s
a matter of fact, tne change is not, as we have already seen,

self-sufficient, and thus what the change is or is not, that it
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is this kind of chan;-e and hence not any other, cannot in any way
be traced back to the change iuvself, otherwise we find ourselves
in the familiar dilemma ef explaining how the thing is actual
{as determiner) before it is actusl (as determined). We must,
therefore, look beyond the chenge itself itor an explanation of
what 1t 13.13

we have already discussed the source of the actuality of
motion in the mover, To say that the agent and the agent alone
413 responsible for the difference between one action and anotier
is to miss the point of the ;rgument, for it still does not ex-
plain why the a;enb should produce one variety of cnange rether
than another, Ihis is explicable in the Thomistic view only
from the standpoint of tle¢ fact that thc agent itself wnust have
a certain determining tendency toward an end tnat explaina in
turn the sort of agent it becomes and the kind of action it per-
forms.

'hat such & tendency to an end is present in agents exis-
ting in the half-world of petency and act, it is easy to show.
For before an agent produces an action, it must have the ability
to act, otherwise it would be doing what it cannot do, a manifest
impossibility, Wow this ability, or poteney, constitute- a ten-

dency to{wards something deter inate, otherwise it would be a

13, I have berun w'th this anelvsis of ci "nre becsuse
it is primarily with motion %/ t we are here coacerned., Vwhile
strictly speaking, some agents are not the efficrent causes of
change, but the source of &mmanent. acts 1 .ving r>iaing to do with
potency, end while, trerefore, tnis analvsis docs nt really
prove that every agent acts for an end, it is suflicient, I t,ink,
to prove that every mover moves for an end, and ~het is our prin-
c¢ipal focus of interest here,
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tendency towards nothing, and if a tiiin; tended to notiiing, 1t
would be completely inert. BEriefly, on tie p:.rt of both tne
mover and the moved, there ig a potenc’ to ards tne actuali.y
that is the completion of the -<otion, towards the perfection that
gives meaning to the relative thing that is the motion itself,
This tendency is what we call the finality of the motion; the
actuality produced by the motion is called the end.la

‘ Obviously such a relation beti..een motion and end exists
in potential agents., is a mattcr of fact, there must be a deter=-
mination of every agent whatsoever by an end. i'or just as obe
viously as all motions are alike in tuc fact that they are motions,
80 all agents are alike in being augents; thus their proper nature
as agents must be the cause of likeness rather than unliikeness in
the action. -t would be truer to say tict tre difference in the
actions is due to the fact that ti.ey are produced by dilffcrent
kinds of agents; but here we run into the peculiar f:ct that
we seem to have got our causgal realtions mixed up. It is rather
because it produces a certain kind of action that an :-ent is an
agent of a certain kind than the other way around: a lie is not
& lie because it is told by a liar, but rather primarily the liar
is a liar because he tells lies. No explunation csn be found for
what kind of an agent a thing is in the nature of tlhe thin, as
agent, for like motion itself, the agcnt 1: a relative sort of

thing and hence st be dete::ined in its nature by something

extrinsic to itself. Cbviously such an extrinsic decte.:inant

———

14, V. Smith, op. cit., p. 95.
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cannot be snother agent--such a solution 1s simply to push the
problem back to another thing where the s:.ve insufficiencies will
be found, and eventually this pushing backwards can only result
in the intellectual frustration of an infinite series. If the
novor; the efficient cause, of the agent is elirinated as a speci-
fying factor, only one possibility remains--a determinant in the
form of an attracting term, im short, a final cause, 1’ Every
agent, then, must act for an end.

Xt the conclusion of this argument, 5t. Thomas points
out an additional distinction that will be useful later in our

‘r‘,f& X

discussion of the finality of living things, a distinction of

16 The first of these is known

aoctions into two analogous kinds.
as transitive action, and consists of action upon a distinct pe-
tient, i.e, actien in the predicamental sense; the other is
known as immanent activity and is an action that, taking place
without any extrinsic patient, remeins within the agent, and is,
rather, a species of quality than a predicamental action. 1In
transitive action, the term, being outside of both agent and
activity, is nonetheless that in virtue of whieh both exist, as,
for example, the o&ifieo 18 with regard to tihe action and art

of the building. 3imilarly, in immanent activity the end is the

intrinsic determinant of activity, and, im crextures, is the

15. J. Yaritain, Freface to hetaphvpics, (N.Y.: Sheed
» Ward, 1948), p. lhk. ’

16, t. Thoras Aquinas, Summa Qontra Centil-~s, III, ch.).
"Actio vero quandoque quidem termInatur ad ~ili:v-n o éum, ;icuél
aedificatio ad domum, sanatio ad sanitalem: gquandoque autem non,
sicut intelligore et sentire. Et si quidem actio ter-i--tiur ad
aliquod factur, impetus agentis tendit per sctionem in 1llud factums
81 autem non terminatur »d aliquod fartum, impetus agentis tendit

in {psam actionaem.”
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extrinsic cause of the power by which it 1s performed; an example
of thie sort of an activity is thst of thournt. In either case,
however, the action has an end; in tie first instance, t.c end
i8 the result of t ¢ action; in the second, the end is ti.e
action itself.l7

One of the principal difficulties brought against the
principle of finality is the existencc oi chance. iow thst such
& thing as chance exists, at least on the level of our oin experi-
ence is an undeniable fact. <Zqually undeniable ic tie fact that
what we call chance resulte are resulvs t.at hap.en .ithout any
specific tendency towards them on the v=rt of tie agent., 4we call
an automobile collision an accident, a chance, precisely because
it is something that happens thot 18 not, normally spesking, tl.e
tendency of either the automobile or the driver., «e can define
chance as anything that ha;pens outside tie i.tentilon of the
agent. That the roulette wlieel revolves is not chance at all,
but the intention of the agent, tre croupier; that black wins
instead ot red is simply a mater of ci.nce, at least if tre

wheel is not crooked.l8

The very fict, however, that we h-ve to define chance as
sonething outside tin. tendency o1 the asent is an inc.cation that
there must be some tendency ror tre result to be outsi. ¢ of, that
chance must presuppose rinality. ind such we find actually to be

the case. Obviously no chince effects would hao~ern in =

I8, For this distinBCION, cl. .alsd Aristotle, Net&z =
physics, 6., er. 6, 1049 b-18-35. ”

18, V. Smith, op.cit., pp. 103-109.
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motionless universe, for in such a univir:e nothing ab all would
happen. Chance, then presupposes motion. sotion, hovever, pre-
supposecs finality, tfor if it were not [or movin, towards a deter=-
minete goal, ths bein; would not be moving at all. rar from deny-
ing the need of finality, t:erefore, chance actually presupposes
and bears witness to its reality,

There still remains the nroblem of how chance is possible
in # universe dominated by finality. But this problem may be
easily solved bv coneldering an a ctual chance occurrence, for
example, an auto-obile accident. “ere the driver is prevented
from re=ching tne goal that for~s the final cauee of his journcy
by an obstacle in the form of interference by another driver
who 13 also acting for an end. Or perhapes the driver haprens to
bs stopped short of his goal by a lamp-post or a rock, either of
which 1s where it 1s because ot the action ef smme other agent,
conscious or unconscious, which was siuilarly actin, toward
some goal. In any case, the chance event renrecente an inter-
section and interference, often mutual, between an agent and
some other cause which occasions the failure of the agent in his
end. 4 rather interesting extension of this reasoning revesls
that sometimes, when several levels of c.:usality are involved,
that which is a chance event from the aspect of one of several
co-ordinate and conflieting causes may be nothing of the sort
from the poiat of view of a superior cxzuse that controls all of
them. Thus the billiard player causes collisions of balls that
are chance events from the aspect of _he natural tecndencies of

the balls, but motning of the sort from the poeint »I view of the



billiard player; similarly it is a commenplace of theistic i‘eta~
physics that although chance exists from the standpoint of ¢rea-

tures, there is no such thing for God, Who directs all thinss to

their end.l?

Important as chance is in trne theoretical sphere as an
objection to finality, it does not play as decisive a role in
convincing tie anti-finalists of their positions as do two other
more personal objections. ne of these is the conviction wide-
spread among moderm thinkers that the idea of finality is an
anthropomorphic conception; the second, closely related to the
previous difficulty, is the natural repugnance occasioned in
intelligent nen by the sometimes preposterous explanations of
events given in terms of final causes.aa

The lack of truth in the first objection should be al-
ready clear from our analysis of final causality. True though it
is that the idea of finality takecs its oripin in our internal
experience of our own actions, we have already seen that the idea
is scrupulously purified of those elements which would certainly
destroy ite universal applicability. Our reason for affirming
universal finality, therefore, is not an illepitimate transaference
of our own experience to the world around us, but tne intrinsic

impossibility of motion without an end.21

19, HMaritain, Preface to Metaphysics, pp. 1/.3 ff. Vltor
an exhaustive treatmeﬁc ol the radITIcat§ons 5! this wvroblem, cf,
Aristotlz, Paysics, II, ch. 4=6, 195 b 31--198 a 12,

20. W.R. ﬁmpm, 22.9_2-}.‘., PG, 132’133-

2. Garrigou-Lagrange, op. cit., I, 199.
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It is unfortunately true that meny exaggeroted clai-s are
made for the explanatory powers of final caures, Bacon objected
quite rigr.tly to the tendency to swallow up all other kinds of
oanql explanation in finality. To five the final cause, even
when 1 1s known, is not the 3ame as piving the efficient or the
matefial cause. Furthermore, there are not lackin, those w-o
elaim not only to know the natural end of every action or gquality
{e.g- flies are black so they may bc easily swatted) but even
claim to be able to read the purposes of God. Obviouasly, knowing
that every agent acts for an end is a vastly different thi.. than
knowing wh.t end every particular agen:c acts for, ind just as
we are unable to know the specific nature of many natural things,
but can only approach those things obliquely by induction, so
the specific tendenciecs of these same beings often remain hidden
frow us and can only be reached by experimental means. It is
only in the most general terms that we can sneak p;ilosophically
of elther the intrinsic or extrinsic causes of such beinga.22

To reject a whole mode of explanation, however, simply
because it is subject to abuses is an extreme worsetian the evil
it 15 intended to cure. And as a matter of fact, no matter what
their protestations, no scientist is able to do wiilo .t final
causes, although he may call them by another name. T.e physicist
investigating the boiling point of water is dealing with an in-
trinsic tendency of this substance tn -t has its finality in a

qualitative change from liquid to gas. kven more imrressively,

22, V. Smith, OP. 2&2', Pe 960
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the bilologist is unable to carry on his work without final causes
as the whole branch called physioloey testifies. 1In s-ite of
all objections, the law of finality is recognized inescapably by

the human mind as a ruling prineiplc in reality.3>

C. Unity and Multiplicicy

Perhaps the most perplexing problem arising in connection
with the nature of life is the determination of tne degree of
unity to be found in the organism. As we hav. already seen,zh
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 disiinction ordinarily
drawn between mechanists and vitalists on the one hand, and, on
the other, holists in reneral and animists in partieul.r, It
is not the ambition of this section to settle this problem, but
merely to set down certain understardinrs and divisions basic
to the solution of the problem from a Thomistic point of view.

The importance of the preblem of unity in knowins 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
protlem that we can he said to know anyt»in. at all in its in-
trinsic nature, Obviously such is the case in considerations of

25

discrete quantities, ~ for number can only be und rstood in terms

23. ¥W. R. Thompeon, op. git., pp. 140 f.
24, cf. Sectéon I, Chapter I, pp. 36 f.

25, St. Thomas Aquinas, In Librun .ristotelis _etaphy-
8icorum, X, lect. 2, no.1939, (Turin: Larietii, 1939}



file:///ristoteiis

«)lbl -

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.
the human foot.26 iy 1s equally true, a ltho-rh not cuite 8o
obviously, that all knowledge must take plac: by understanding
the complex through the simple, the diviaible by the indivisible,
the multiple in terms of the one.27 Hence, says Aristotle in the
introductory chapter to the Physics, “We do not think we know a
thing until we are acquainted with its »rizary conditions or
first principles, and have carried our analysis as far as its
simplest elemonts."28 Thus the rindern physicist seeks to know
his object by carrying through a series of quantitative divieions,
the philosopher by an intellectual analysis in terms of causes,

To say that a knowledgze of a thing's unity is necess ry
to the analysis of its determinate nature is by no means ti.e same
thing as saying that unity 1s prior either in knowledge or reality
to being., The "one” must be considered in all cases as having a
subject of which it is a dctermination.29 Consequently, the
%onotning“thas 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 {tself must ve recognized. ‘ience, the fact

26. Ibao, lect. 2. Noe. 19‘&1&9
27. Ibid., lect. 2, no. 1952.

28, aristotle, Dhysics, I, ci. 1, 184 a 11-14.

29. 8t. Thomas Aquinas, iy I Metavh., lect. 3, no. 1966,
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this being is not that being, o fact involvimg a prior judgment
on t! e reality of being, must wrecede the formation of the idea
of the one., "What comes firat to the intellect is being; secondly
that this being is not that being, and t us we apprehend divislion
as a eonsequence, thirdly comes the notion of the one."
Though unity is understood as & determination o1 being

by adding to it the idea of lack of diviaion,31

it is clear
that this dete.mination is not added in such & way as to diminish
the extension of the concept of being: every being must also be
a "one," "For every being is eitner simple or composite. But
what i3 simple is undivided, both actually and potentially; where-
as what is compoeite ha s not being while its parts are divided,
but after trhey make up and compose 1t."32

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 somet"ing 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

axtraneous to its nat.ure.33

30. "Ita quod primo cadit in intellectu ens; secundo,
quod hoc ens non est illud ens, et sic securao apprenendim%g di~
visionem; tertio unum.® Jumma th., I, q. 11, art. 2, ad &=,

31. Ibid-’ I' Qe 11, art, l.

32, "Nam omne ens aut est simplex aut coHrnvositum. . uod
autem est simplex est indivisum et ac.u et -otentia, Quod autem
est compositum non habet esse quamdiu partec eius sunt divisae,

sed postquam constituunt et componunt ipsum compositum.” Ibid.
I, q. 11, art. 1. '

33. 3St. Thomas Aquinas, De Verit.te, q. 1, art, 1,
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Rence the Aifference, if any, betwecen unity and being
must come from within being itself., Kow such a difference, when
real, must be such that it contracte the concept which two things
have in common. Lif the two realities are different because of
that very intrinsic principle in virtue of ihich both be r the
same name, tnis can only be because one of these principles is
not the other, and each of the variations covers only part of
the extent of the basic concopt.BL In the case of being, then,
such a real difference could bc constituted only in specilal
modes of beins, modes that differ from each other and of which
each can extend to only a part of the vast range ot reality co-
vered by the concept "being.'35 And such differences, though
they must exist,36 cannot be applied to any concept like unity
which, as we have seen above, extends to the whole of being.37'

It s plain, therefore, that what unity adds to being is
not a new reality but 2 new idea, the idea of indivision, the
geneais of which in terms of the contrast between being and
division, the privation of being, we have described above.38
What the "one' refers to in reality, therefore, is the very

thing 1itself to wnich it is attributed.39

3“ Lbido’ q. XXI. a!'t. l
35. 1Ibid., q. q. I, art. 1.

36. Otherwise we fall into the monism of Farmenides, cf.
Aristotle, Physics, I, ch. 2, 186 a 33-34.

37. St. Thomas Aquinas, Swmma Th., I, q. 11, art. 1.

38, ef. also St. Thomas Aquinas, De Veritate, gq. I, art.
1, and q. XXI, art. 1,

39. In X Meta, lect. 3, no 1980,
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The "one" in its proper sens., therefore, indicates a
thing that is undividea in itself, and in this serse we call the
thing one "per se." But by extension, we can apnly the nare to
things that are really diff-rent taken in themselves, but are
somehow related to something that ic undivided. This sort of unity
saint Thomas calls accidental.ko

An aceidental 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 sald to be one becsuse the former modifies the

latter, bl

It is usual in the Thomistic tradition to distinguish two
other general types of accidental unity besides those borrowed

by 5t. Thomas from Aristotle's Metaphysics. These are the so-

ealled unity of aggregation that belongs to a group of indepen-
dently exicting substances by their co-presence in one plaee,h2
(for instance, a pile of stones), and a unity that flows from a
eommon relation to one extrinsic cause whether agent or end.

Thus a set of novels may be said Lo be unified even if their only
connection is in the one man who wrote them, or a set of tools

begause they can all be used to build a hov.uae."’3

40, St. Thomas Acuinas, In V keta, lect. 7, no. ckl.
‘Flo ;bidc’ lect, 7. RO, 8“.

42, 1i.e. one generel place, and n>t, of course, one
proper place.

43. St. Thomas Aquinas, Summa “h., I-II, c- 17, art. 4.
"Quae vero sunt diversa se undum subst ntiam, et unum secundum
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With regard to per se unity, there are four principal
kinds; the first is the uaity of the continuum, the second of
that which 1s continuous and has besides one form or spedies,
the third that of the individusl, and the last t:at of the
universal.

In the first two of these divisions, the emphasis is
placed primarily upon the unity given to a thing by a continu-

ous material qn,antity,45

and hence in the ideal case these vari-
eties of unity belong to those thinrs that meet the test for a

continuous unity suggested in book £§ of the ; etaphysics, viz.

that the motion of suehk a thing should be one and indivisible.‘6
By dérivation, then, these sorts of unity are extended to those
thinge which have an imperfect sort of continuity, such as that
of a bent ({.e. angled) line or that of a forced or artistic
unity such as is imposed by nails or glue.h7The difference bde~
tween these first two is the addition in the second kind of
an>ther source of unity, a unity of shape, e.g. a triangle, or
of a species, e.g. an animal, 48

The last two divisions differ from the first in placing

the emphasis on the unity of the definable nature iratio) of

accidens, sunt diversa siapliciter et unu: sccundum -uid: sicut
multi homines sunt unus pooulus, et multi lanides sunt unus ascer=
vus, quae est unitas comnositionis aut ordinis,’

44, Aristotle, Metaphysics, I, co. 1, 1052 ~ 18-37.

L5, >t. Thomas Aquinas, In ( Meta., lec-.. 1, 193..
46. .ristotle, Metaphysics, ég, ct. 6, 1016 a 5-6
7. Lt. Thomas Aquiras, Ip X Heta., lect. 1, 19z2.
48. lbid., lect. 1, 1925,
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the thing instead of on its continuity or xmt;ion.h9 Hence in
this sense a being is one whose definition is one. 'etween them-
selves, these two diffe. principally by reason of tieir couwuuni-
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 ite 1pab111ty to be predicated of a number of other
things, whereas the universal, while heving one definition, can

50

be communicated to and predicated of many. Moreover only the

individual can exist in reality; the universal as such is ca-
pable of existing in the mind alone.51
Betwveen the second and third of these divisions of unity,
(1,e. between the continuum having an additional unity irom 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, 4t 1s the motion in the second division, and behind the
motion the continuum, that is principally regarded as being in-
capable of divieion without destroying the unity. It may be
that the associated form will be destroyed too by such a division
as, e.g., in the cese of a triangle, but this result does not
necessarily follow. 1f 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; lbido’ lect. 1, no. 1930o
51. Ibid., lect. 3, no. 1963.
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emphasis on incommunicability males it plain that it is the indi-
vidual nature that cannot bé divided without destruction, and any
destruction of the continuum is purely second ry.

Yoreover in the second division there i:s 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 somethinr that can be produced by
nails or glue.52 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 im the substance, and thus "the first 'one'"
in this way of individuality "is one in substance."53

Of all the problems connected with the study of unity,
perhaps none is more vexing than the prastical applic:tion of
the analysls to the business of knowing the deter:inate 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 thne
direct observation of the senses,SA 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, S8uch a unity, being identical

52. Aristotle, Metaphysics, I, ch. 1, 1052 a 24,

53. "Primum unum secunjum hos rodos, sit unum substuntia.®
3t. Thomas Aquinas, Jn I Meta., lect. 1, no. 1931.

54, Of course tnere can be errors in such observetion
since a continuum is not the proper object o. any given s.nse and
can therefore be perceived diifercntly from different aswecte or
"scales of observation." cf. Summa Th., I, -. 17, art., 2,
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as we have seen with the very substance itself, cannot fall any
more than can th¢ substance under the direet observation of the
senses. Consequently such a unity .-ust be known only by indirec-
tion-=by arguing to its existence from something that is directly

observable. ‘s we have already seen,55

the only available means
of knowledge when the causes are unknown is through a demonstra-
tion guia from the effects. such also is the case with unity.
Naturally tiis method, like all others, must be tallored
to fit the problem, so0 We will have to poctpome all discussion
of svecific applicsations until we see what sort of difficulties

we encounter in solving tre riddle of unity in the org.nism.
D. The Unity of the Material substance

One of the most serious difficulties in tuie way of
accounting for an individual unity within the orgcnism lies in
the diverse and, one might almost say, contrary principles of
activity that can be observed therein. On the one hand there is
contained within an orcsnism a material corponent that carnot be
fairly said to e living in virtue of itaelf unless, perhaps, all
material things were to be 8aid to be alive.56 On the other we
are confronted with a sort of activity--groving, welking,thinking--
that does not seem in the least characteristic of the causal effi-

’ 57

cacy of matter, The result is that it is very difficult to

-

55. cf, gupra, Section II, &hapter 1, p. 128,
56, wt. Thomae Aquinas, Summua Th., I, q. 75, art. 1.

57. cf. for example Driesc.ts rather ironic remarks on
"1iving matter" as the cause of these operations in Science and

Phidpeophy of the Organiem, pp. 292-293.
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meintain simultaneously that the org nism is one substance and
that it is the source of all these 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 differins wvastly from inanimate ones
in their complexity and 4in 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
i3 that the difficulty is not confined to the realm of organisms
and that there 1s available on .ristotelian grounds a solution
which may possibly be applicable here.

It is cleas that the same difficulty recurs in a slightly
altered from even in the field of the inanimate. here the ma-
terial substance scems to be the bat“leground of opposing tenden-
cies of inertia and activity, of necessity for extrinsic movers
and of intrinsic ocausal efficacy. The attribution of so-called
secondary qualities of matter to the observer instead of to the
observed is an eloquent tectimony to the phil>sophic confligt set
up by this duality, for the basis of this attribution is our
inability to account for these active charaeteristics on tie
basis of the inert, extended aspect of matter which alone 1is

58

coneidered by modern science. The quest.on thus arises of

58. e.g. in Descartes, Principis Philosophiae, rars
IV, CXCVIII.
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the possibility of aecounting 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 théir union in ?Pe same subject. hen it
comes to the possibility of such divergenﬁ 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 philosopiiers, the problem is always
attacked at the point of change or motion, for in this situstion,
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 begimnin-s of this chapter, tiiere is necessary
first of all a contlnuing subject walch is in ﬁ#self 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 alternztive to looking on each
change as a creation from nothing, e hypothesis that makes no
sense in view of the regularity and order otserved in change.
roreover ti:ere is necessary the novelty or deter:ination which
is the result of the chan;e, and this is called form or actuality,

Without the reality of this form and its union to the subject
59

there would have been no change at all.

59. Aristotle, Physics, I, ci:. 7, 189 b 23--191 a 8
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this s8...c general solution is avail-ble in the e=se of

60

substances because of the apparent exi:tence of z stantisl changes,

In this case too we would need a sort of natter to serve -t sub-

Ject and potentiality for tre chan;e, except that .«<re tl.e matter,

since it 18 in potentiality to all the substi ntisl deter i .ations
resulting from the change, cannot in itself be actually snything
at all. Thus it deserves Aristotle's description of being 'not

a 'what'! nor a quantity nor & cuulity nor any otler characteristie

by whiech being 1is detorminod."61 And the act »r form r-sulting
from the change and necessarily united v> ths matter to make thne
change real ru:t be tie first act »f tidls ~a%ter beceuge the
substantial agct underlies and 1s oresuppoged by all othcrso62
These two principlq-s, then, are united in one subject,
and besides are umited in such 2 way t.mt they male up one sub=-
etance, Yor neither of these »riicinles can be a subul noe it-
self., {he matter cannot exist independently tecause 4! 15 not

2 "what," and onlv n definite ti:i.g csn exist, v3 The form e'n=-

not be 2 substance because it presupposes - subject, matter,

60. The question 51 whether t:ese changes do ur do
not exist iz a muoh discursed onc ana cannot be eettled here,
However, if later we c:u demonstratc tne substantial nat re of
the organism, the faet th:t thero are generated and die u:ill
testify to Lhe rezlity of euch chan;es,

61,  Aristolle Betaphysics, eh. 3, 1029 a 20.
Aeb"(’ J ? ! ?

Vanry _ % k<O AV Iy ﬂifs t' uite Mooy 4

U0 ynoey Mysici o's ieietai 0 ¥y,
62, st. Thomas Aquinas, e Principiis Laturce, no. 5,

in _.n éntroduutlﬁn to the rhilosou y of nature ed. by B, A,
Kocour t. : Wo entr L [Wlis, ~ng » 7., 1941, Jy Pe 9

63. ‘rist-tle, getavhysiza, ¥, c . 3, 19 s 27-31

7
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whereas the subatance cannot exist in anything else.éhBut toge=-
ther they form a unit which is complementary, constituting a
definite "what" and presupposin: no subject. Thus is one sub-
gtance composed of diverse principles.

Before we can apply this solution to the organism, how-
ever, we shall have to discover whet.er the living being is tre
result of a substantial change. .nd this, in turn, involves &
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, ch. 2.



SECTION II
CHAPTER IIX

THE UNITY OF THE ORGANISE

There ares two principal questions involved in the debate
over the reality of the vital principle. One of these is the
problem of whethbr’the living being is a machine--1l,e. a col~
lection of independent substances working together--or a single
substance. The other 48 the question of how this whole, whether
gollection or substanec, ic under the domination of some prin-
eiple that differentiates its aétivities from those of inanim:te
things. Om 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 plus
soul theory espoused by Descartes, the holistic materialism
that appears at least radically in some Cestalt psychologiles,
and finally the animistic theory--the proposal that the living
being constitutes an organic whole with & wnique principle of
differentiation. The 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 chapier following.

That the organism s a unity of some sort no one doubts,

Neither is there any éueation of the fact that tue orgznism {s

and muet be diversified. The point of discussion is to explain
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how these two fagtors are to be regoncil.d, for reconciled they
nust be if we are not to abjure entirely the scientific tre.iment
of this problem. Briefly the mechanist solvesz the problem by
postulating a multiplicity of substances united--as a machine
is--by a co-operation in terms of a ecommon function. Ordinarily
this organisation is thought of in spatial terms; it may, how-
sver, be conasidered as a ehenic-:l orgenization as well, an or-
ganisation that requires certain epatial configurations but can-
not be reduced to them, What holism, at le.st in its puire form,
bolds to be true 13 that the diversity exisis upon an acci-
dental, phenomenal level, whereas the unity occurs at 2 more
basic level--that level, for those who ineist upon the self-
intellipgibility of the thing, being the level of substance.
Reducing these doctrines to the Aristotelian terminology used
in our last chapter, we could sey that the mechanists attribute
to the organism an accidental unity in terms of a final cause,
the holists a per se unity of some sort, frequently undefined,
and what we might eall the sristotelian holists a per se,
individual uniuy.l

If all sides in this discussion were talkin; abhout sub-
Btance in exactly the same sense, this quesiion would be diffi.

culey ensurh to solve, but unfortunately this sgreement on terms

1, It is a fact that a great rany schools of tho..
that held a holistic doctrine would be imclined to deny 322*;2%-
tial unity, and even the existence o. substance itself, us 1g the
cage, for examle, with the Jemanticiets who v 1.t L0 rerard every-
thing zs a series of relztioms witlout any relata. ouch doctrines,
however, ordinerily demy substance in 2 Jvartesian or Kantian sense,
1.0, as a sort of permenent, solid ex.ens:.o>n. In the casc of the
Semanticists, a relation, beiny capsble of existin. without = sub-
Jest and forming the basic principle of operation, has obviously
been made over inte a» substance in the iristotelian sense.,
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is not the case., The substance o c¢lassical mechanism is the atom
of Democritus and the Epicureans, extended, hard, and immutable.
On a view of substance like this, obviously no sort of individual
unity in an organism is even conceivable. 4 system of thought
that looks at the organiem as an individusal has to take a non-
mechanical view of the nature of substance--one which approaches
more elosely the Aristotelian idea of something that exists in-
dopendenely,2 or, in the words of Thomas Aqulnas, the being
"to whose quiddity or essence it belongs to have a 'to be' not
in a subjecc."3 I ie<9bvious that in the first sense of sube
stance, this Aristotclian idea is implied but is subordinated to
the other characteristics named, whereas in tiue second sense the
presence or absence of the attributes credited to substance in
mechanistic philosophy is strictly a matter of the kind of sube
stance in any given case. (learly there 1s a relative permanence
about substance as opposed to the other categories of being, singe
the beings that depend on the substance cannot last longer than
the substance, but this sort of permsnence is far different from
immutability., As for the other characteristics, material sub-
stance 1s certainly subject to extension, and much of it ceems

to have resistance, dbut such attributes are not essential notes

of substance as such.h

2. Aristotle, lhetaphysics, Z, ch. 1, 1028 a 35

3. St. Thomas Aquinas, Summa rh., I1I, q. 77, art. 1,
ad 28 "Quidditati autem sive essentiae substanuiao c petit
habere esse non in subiecto.” Also Ibid., I, 4. 3, art. 5, ad l'

he In Aristotelian and Thomistic philosophy extension is
an accident o: the eaterory of quentity &na hardness in that of
quality. cf. St. Thomas A uinas, In V Meta., lect. 9, 891-:92.
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The problem of whether or not material substance is the
kind of being described by the mechanists can be solved by ex-
perience alone. The one common thing that all systems of mee
chanism have in common is the absolute denial of the possibility
of any change in substance, If, therefore, we could find a single
example where such a chamge has undoubetedly taken place, the
diffieulty of the asserted immutability of substance would be
eliminated. I1f the example in question were certainly a sub-
stantial unit producee out of a substentisl multiplicity, then
all a priori reason for accepting the meristic claim as ap:lied
to the organism would disapwear. And if, by any chance, this
object should be decisively alive, we should nave established at
least that the multiplicity ciuaracteristic of living things 1s
not necessarily mechanical, and we could attain a presumption
that might even amount to a certailnty that such an organié unit
had to be an 1ndiv1dua1.5

Convenientsly enough, we have just such an example at
hand. Eieryone, in fact, 18 his own example. ke are exactly
aware of ourselves as a substance, one which has comre into being,
one which has been generated as a unit out of a great many other

things, and finally one which 1s alive,

5. 1 am not at all concerned h:.e with trying t> prove
the existence of substance. o try to demonstrate t..is, as
Thozas Aquinas says, is t..e mark of a man who dces not know what
is self-evident from what is not. (cf. In II Phys., lect, 1,
no. 8) What I am concerncu with showing is that material sub-
stance, even substance, i nol co.pletely immutable and
that out of a plurality of non-living subs.ances one living
substa .ce can be generated.
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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 exis-
ting thing in cemplete isola.ion from the rest ol reality. 1t
is possible to arrive at knowleu e of our own substance by nmeans
of cognilaéze of our activity. It 4is im thinking, seeing, fear-
ing, doubting that I become aware of myself., Iut become aware
of myself I do--it is not just a2 disembodied act of thinking of
which I am conscious, but of the concrete fict that I think. I
do not have to argue to thec existence of my substance~-1 simply
perceive it in the operations the substance performs, "Everyone
perceives that he has a soul and lives and exists in the fact
that he feels and understands and exercises other vital opera-
tions of the kind."6

Moreover this substance that we verceive wit!in our-
sslves is obvicusly a unit, One obvious evidence of this unity
1s the fact of memory. I am absolutely certain of the identity
of myself who am writing this sentence with myself ten minutes
or an hour or a year ago. *y thoughts change, my location in
the world has changed from tire to time. But I know with ab-
solute certainty that the subject to whom and in whom all these
modifications oceurred is one and the sae. The only way of

explaining this certainty is to grant that tre subject is the

6, "In hoc eni: aliquis rercipit se zuimuw: abere, &t

vivere, et esse, quod percipit sc sentire et intelli ere, ot
alia huiusmodi vitae opera exercere.’ St. Thomas Aquinas, De
V&gégatg, q. X, art, 8, St. Thomas it u:ing the word 'soul™ here

.the neutral sense in wuich the carlier Greek philosopsers
spoke of it. The question of hov we ro ahout firdinz oul what
kind of a soul there 1is, or wheti er it is matecial or spiritual
arises luater in tihe article.
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same. "To remember the expsriences of another would be to remem-

ber having been someone else; 1n othe: words to sinultaneously

affirm and deny one's own identity, a pure and absurd contradiction.'7
It is possible, moreover, to establish the unity not
only of the historical ego but also, so to s,eak, of the present
ego. What I mean is that it is possible to establish the fact
that the various parts of the human being are r~rts of one and
the same subject, that whatever diversity there is, in short, 1is
strictly a diversity of modifications of the subject and not of
the subject as such. This fact is shown by the frct that I st-
tribute the actions of all the parts to the one ego. For evample,
at the moment I am aware of thinking with my mind, of writing
with my hand, snd of having an itch in the niddle of my back. I
oortainly cannot suppose that I am aware of being three suhstances,
mind, hand, and bdack simultaneously.s this would 2-31in involve
the contradiction of being and not being the same thins at the
same time.
Such, at any rate, are tne conelusions of the nalve
reason, It must, however, at least be recognized that there
exists an explanation of these facts alternmz“ive to that of the
substantiality of t}. ego. 1his theory, based upon the analysis
of Hume and Kant, implies that there is at -ost an accidental (or

more strictly phenomenal unity)between these various psycho-

7. bMargerie, I'nllosophie Conte-ooraine, p. 1.0, uunoted

by Michael Maher, rsychology, 9tn ed., (London: Longmans, Green
& 00., 1923)' P. .

8. 3t. Thor.as Aquinas, Suwma iL., I, q. 76, art. 1.
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logicel states, and that it is merely to this unily, or te a hypo-
thetical explanation thereof, thet we ;ive the name the "ego."
Buptied of all thc content of the varying mental siates, however,
the g0 turns out to be a sort of an entitative vacuum that
explains nothing.9

It 18 impoesible bvo enter here into a complete analyeis
and explanation of 211 the variations of such theories, but we
can at least indlicate some of the more obvious ditticulties be-
setting the contradiction of the naive apprehension. Actually,
there are usually two philosophiec difficulties involved: the im-
pessibility of proving tre existence of substance, and the conse-
quent difficulty of knowing any specific substance.

Concerning the impossibility of proving the existence of
substance, St, Thomas points out that the reason this fact can=-
not be demonstrated is beczause it is too obvious. "It is ridicu-
lous," he says,‘%o try to demonstrate that a nature exists ve-
cause it is obvious to the gzense that many cilngs exist by nature
that have their principles of motion within themselves. To waut
to demonstrate what is obvious by what 1s obscure is the mrk of

& ran who does not know what 1is knowable in itself from what 1is
not., "lo

[o—— -

oy

9. ecf. "mmanuel Xant, Critique o1 Pure Reason, trans.
by K. Kemp Smith, (London: ﬁacm%IIan, 1929) 2nd ed., pp. LO6-411.

10, "Ridiculum est quod aliquis centet demonstrare quod
Ratura sit quum manifestur sit cecundum sersur cuod multa sunt
& natura quae habeut orincipis sui .tocus in se. Velle au.em
demonstrare manife “um per non :nifestum est hoiinis cni non
potest judicare quid est notum propte: se, et quid non est. notum
propter se,” 8t, Thomas Acuinze, In II Puys., leco. 1, no. 8,
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In our attempt to understand the second point of the Fm-
piricists concerning the unity and substantiality of the ego, we
mugt observe that there is indeed an accident:l unity between
the various conscious states, sincec tie; are not the ssae state,
they ¢annot very well be sald to be per se one, If we regard
this unity as being tnhe ego, then there is no doubt tnat the ego
is an accidental unity.

But the difficulty about an accidental unity is that in
itgelf 1t 18 no unity at all--i.he unity 4s actually provided by
something outside the accidental unity., The faet that these psy-
chological states are unified depends, therefore, upon something
else besides the differing states tremselves. 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 t"is seuse, the unity of the ego is quite
compatible with the disunity of the mental states in such odd
cases as those of ®plit personality. .or that which ia per
accidens always presupposes that which is per se, hence the ac-
cidental unity of conscious states always denands the individual

unity of the ego; however = per se 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 coul:! only
be explained on the basiz of the gontinuity of the ego through
all personality changes,
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Neither is there any question about the fact that this
substance hae, in a sense, been produced out of a multiplicity
of other substances, 1.e. out of various obviously distinct
chemicals, and that it can by suitable means be reduced to simple,
distinet substances of this sort agaia. Consequently there is
no question of the fact of substantial change either. A universe
pade up of a multiplicity of Cleatic worlds is simply insufficient
-co explain the existeﬁée of relatively permznent, but absolutely
eontingent self,

As we noticed earlier, these facts prove also the fact
of the aubstantial unity of at least one living being, and de-~
stroy any pretext on the part of the merists of showing that 5
living being must be made up of a substantial diversity of parts,
A little more reflection upon the same line would show us that
this unity is a necessary condition of my being alive, and that
ilything that does not share in its own degree in this unity,
although it may be a machine, is certainly not alive. But more
will be said on this subject in the next chapter.

However, even if we arrive at certainty concerning life
ee it is found in our own individual ease and, by extension, in
other human beings through the method of analyzing the individual
self-consciousness, tiils fact alone does not solve our problem
for us, What we mean ordinarily by the question, "what is liie?"
is "what is the nature of the principle causing the peculiar be-
havior of men and animals and plants?” In s-ite of man's iden-
tity with himself as a substance, it is still nossible to ask

whether plants and animals arc machines or not. There are very



-182-
serious objections to projectin a unified self-consciousness like
our own into animals and insuperable ones in tne way of attri-
buting anytning of the sort into, say, a squash. We may, how=
ever take it as established that t.icre is no a priori reason for
thinking that the animals or the squash cannot possibkbly be a sub-
stantial unit, and that there is a good precedent for thinking
not oaly 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
be determined only through its Operations.ll Our question, there-
fore, wust be that of how the activities of an individual sub-
stance differ from those of a machine. Now Aristotle discusses
this precise point at the beginning of book II of the Physics,
in his discussion of the definition of "nature."l2 For "nature®
is precisely the name given the substantial essence in regard teo

its activitios.13 The accidental unity of a xachine must be con-

sidered as coming shout as the result either of chance ' '*-

11. S5t, Thomas Aquinas, The gs%; trans., by Rowan, (St,
Louis; Herder & Co., 1949), art: !?Ix n;thing whatevrr tﬁat

acks ~ets according as it is in act. ‘or fire heats not inas-
much ag §t 1is actually bright but inasnmuch as it is aetu 11 hot,
It is for this reason that every ~zent produces =n effect cini-
lar to itself. . herefore the principle by which an &, ot rets
must be known from its effects.”

12, Aristotle, hysice, II, ch. 1, 192 b 6--173 b 22,

13. St. Thomas Aquinas, Jumsaa Th., I, a. 39, art. 2,
ad 2, "Natura desicnat principium aetus.*
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or of art,lL and it is precisely in contrast to the products of
these forces that Aristotle derives the definition of "nature.”
Let us recapitulate this passa:e, therefore, 2nd see what clues
may be found in his analy;is or in its implications that will en-
able us to differentiate between the operations of a substance
and those oi a machine.ls
If we succeed in finding from this consideration a decisive

difference between the activities of a substance and those of a
machine, we muy next proceed to an examination of the operations
of organisms to find out in vhich class of beings the living
things helong.

| The first difference between a nature and te other kinds
of object is that the work of nacvure has certain aciti-ities
characteristic of itself, whereas the work of chance or art does
not, [o illustrate this, s.ristotle uses the example of a man,
oebviously 2 na.ure, and a b-d. "Man," he says, "is born from

man, but not bed from bed."16

Many other activities besides that
of generation, of course, are found characteristically in the
natural thing, man, as opposed to the artificial thing, the bed,
e.g. walking, thinkin~, fearing, and so on.

This is not to say that the artefact hus no activities,

A bed has certain activities that it performs--it supports a cer-

14, St. Thomas Aquinras, In 11 Phys., lect. 1, no, 2.

15, The discussion t.:t follows is b sed principally unon
the passoge in aristotle's Ihysics, II, 1, 19. b 8--193 b 223 St,
Tho 28 iquinas, ln II Ehxs., %ect. 1-2, and in V. Smi“h's Philo-

gophical rhysics, pn. ‘he last two refcr nces are brsically
commentaries on the {irst,

16. Aristotle, rhysics, 1I, ¢n. 1, 193 b €-9,
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tain amount of weight; it produc:s a certain colored radiationm,
it affects the sense of touch as wurm or cool, rough or smooth.
i wooden bed, iifﬁlanted, mi-ht even send olf't shoots and grow.
The point is that it is not in virtue of being a bed tizt it does
any of these things, but in virtue of thc rigidity, pigment, fer-
tility, and other qualities of its parts. "A knife," 8t. Thomas
comments, "has in itself a principle of downward motiom, not in-
sofar as it is a knife, but insofar ag it is iron."l7

All this can mean 1s that the actions of thc works of
chance and art are determined entirely by sgomethin; which is not
themselves, whereas the actions of n-tural things are not so
externally re-ulcted, but instead are at least parti.lly deter-
mined by sonmething withine-by an intrinsic princip.e of motion
and rest., Thus as we say above, the actions ol the b.-d are not
due to its nature as a bed, bﬁb from two othe. sources: to an
sxternal mover and to the ﬁatural things of which the bed is
ecomposed, 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. AsS
the intersection of two natural causes, whatever of actuality 1s
found within the effect can be traced tc the natures involved
instead of to the element of chance. 1n the order or the fortui-
tous, we can find merely the origin of disorder and of lack of

actunlity.ls #ith Thomas and Aristotle, thereiore, we can say

17. St. Thomas Aqufnas I Phys., lect. 1, no. 2.
Cultellus enim habet in se prinéi%%d%'motus aeorsum, non inquantum
est ocultellus, sed inquantum est ferreus.

18. Ibilo’ lect. 10, no. 12.
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of natures that "All these things differ from those which are not
by nature because they seem to have in themselves an intrinsic
principle of motion and reat."19

Aristotle, therefore, defines nature as a '"source or cause
of being moved or being a% rest in that to w.ich it neloii-s pri=-
marily, in virtue of iiself and not in virtue of a coacomitant
attribute."zo He insists upon the aspect of natire as cause that
is primarily and per se such, because in certain ceses, as with
the bed, there is an intrinsic cause of oneration within the
concrete object called a bed, not, however, insofar as it 1s a
product of art, but insofar as it is a n:ture, 1e. of wood or
fron, Like the musician who heals, not insofar as he is a ru-
siclian but ratier because the same individual happens to be a
pbysician as well, the bed, which happens to be united in tue
same subject with a matural thing, cna be called an accidental
but not a proper cause. The nature, however, 18 the proper cause
of motion and rest..21

Now from this state of affairs there follows a very in-
teresting consequence: the only thing which is intelli; itle as
such 48 a natural thing. Since a being is not known except
through its operations, anything without a proper operation must

a8 such be unknown. .nd art, of course, has no proper onerations.

19. Ibid., lect. 1, no,2. "Et differunt haec omnia ab
his quae non sunt a natura, quia omnia huiusmodi videntur hubere
in se principium alicuius motus et status,”

20. Arietotle, Physics, I1I, ch. 1, 192 b 22-23,
21, St. Thomas Aquinas, In II Fhys., lect. 1, no. 3.

For proper vs, accidental causes, cf., ~ristotle, .hysics, :I, ci.
3, 195 a 28~-195 b 30. ! 0 L20CS,
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Another way of putting the same thing that may throw an additional
light on the discussien is to point out that the intrinsic prin-
ciple of motion and rest of which we sroke is to be identiiizd
with being, either active or vassive. Twothing acts," says >t.
Thomas, "except insofar as it ie in act."22 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 pacsive
principle w.ich is matter."23 If the works of art amd chance,
theref-re, are lacking in an intrinsic principle of motion and
rest, this can only ve because, a s such, they are lacking in
both actual and potential being. and since what 1s not is un-
intelligiole, art and chance will also be unintellirible.

If art and chance, therefore, are to be understood a%
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. :nd trese others are of two kinds: the natural
things out of v .ich the artistic thing is composed, and the ex-
trineic 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 comron meeting place in nature
in nature for tne mind of the artist and the mind of the one
seeking to understand the artetfact is more necessarv than any

amount of knowledge o. the par.s., It is essential to understand

22, »t, Jtomas Aquinas, In II rhys., lec.. 1, no. 3.
23. 1Ibid., lect., 1, no. 4.
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a plcture that there be some acquaintance on the part of the be-
holder with the thing the artist is tryins to depict, and no
amount of analyzing pigments will do as well. In order to under-
stand irt, it ic necessary {irst to h.ve some understanding of
the artist.zh

Obviously everything ¢ nnot be bound b~ the same limita-
tions with regard to intelli ibility as are the results of chance
sad art. If everything had to be understood in terms of what 1is
extrinsic to itself, tien it is plain thgt we should have set
ferth on an infinite search for an intelligibility that not only
cannot be attained, tut cannot even be approached. If there is
any such thing as understanding or science rossible, th<n there
must be something within our ex-erience that is at least pare
tielly understandable on its own tesrms and not simply on those
of something extrinsic to itself.

If we anply 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 13 understandable, and a natural thing has
operations of its own., whatever is intelligible is s0o in proe
portion to its being, inasmuch as being and truth are convertible.25
A8 an intrinsic prineiple o. aciivity, a nature is a bein:;, eitier
active or passive, Insofar ac nature is active being, theretore,

it should be intelligible in virtue of itsel.. As a potential

21}0 v. SMit’:h, 920 .C__j..l.'a_o, pp. 51“520

25. St. Thor:s Aquinas, 3umma Th., I, o. 17, art. 1,
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being, matter, it is unintelligible in itselfl, but becomes in-
telligible in relation to its act.ualitv.26
This fact clone, however, does not coc. :letelv solve our
problem, because beings are known .o us snl tiv-ura trelir ouvera-
tions or mntions, 1f, tiherefore, the motion must Te understood
in terms of ar.bther actuzlity outside of e mover, ve ~re in
né happier condition than ve were b:fore, (f tie first being is
understood only in terme of a second being, intelli-iLic -nly in
éerms of its operations znc so forth, we have steercd our way
richt back to the uighwry that infinitely aoproaches sometning
intelligi''le without ever getting there, or indeed, without ever
getting any closer, :nd the only woy off this road to frustration
is to find some respect in which the operation is c¢oncernel with
and ge''s its intelligibility fiom the agent itself, and nrt from
snothe: extrinsic being. In our earlier dizcussion of the nature
of moticn, we saw that the whole intelligibility -f motion comes
from actuality, w' ich is its end. Consequently, if a nature is
to have any intelli;ibility--or by the sa e token :ny being--1t
can only be insofar as that thing can be =2aid to be the end of
its own operations. It is precilsely teczuse of t.is fact that a
being 1s, as it were, closed in on itself--that the very condi-
tion of its being is thst it have a cause for the sake of which
it acte in the very nature itself--it 1s becruse oi' thig fuct, I
say, that aristotle calls tie form an 'enteleehy,” - thin, having

its end within ibself.27

26, Aristotle, Netaphvsics, 4, ch. 10, 1036 a 8-9,

27. Aristotle, De Anima, II, ch. 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 statement of faet in the case of a passive potentiality.
In this case, as Aristotle points out,28 the "what" and "that for
the sake of which” are one. That is, the periection which is the
actuality of the passive power is also the end of that passive
power, for an acility csn exist only for .the sake of its com~
n&ttion.zg This 48 the ver} 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 28 a form, otherwise it would have to exist
(as producer) before it existed (as produced). It is true that
the form produced in certein kinds of causal activity--svecifical-
1y in univocal causality--is the same in species as the form -that
is the arent cause, and in this sense the acent might be said to
have its end within 1tself, However te mve a form that is the
same in species with the produced form is one thiny; to be in
possegsion of the individuza)l form produced as an end within it-
self is quite another. 3esides in the more basic kind of causa--
lity, called equivocal by st. Thomas, even this specific identity
is lackihg. The perfection contained in the cause is of an en-~
tirely different order than th:t achleved within the effeci,
although the latter imitates its principle.3°

28, Aristotle, Physics, 1I, ch. 7, 198 a 26,
29, St. Thomas Aquinas, In 1I,Phys., lect. ll, mo. 2
30, Ibid., lect. 11, no. 2
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Nevertheless there is & sense in wnich the end must be
within the active principle of any given change as well as with-
tn the passive principle. Thomes Aquinas expresses this prin-
ciple thus: "The last end of every maker, as such, is himself."31
The explanation of this seeming contradiction of his own explana-
tion of the meaning of Aristotle is found in a distinction which
Aristotle expresses in the De Anima, and which St. Tuomas adopts

on several occasions, the distinction of final goods between

the end of the deed, (finis operis), and the end of the agent

2
(finis oporantia).3 The end of the deed is *ie form produced

by the maker, and as such must be distinet from the agent, at
least insofar as it is an agent. It is in this sense that St.
Thomas is talking about the form of the acent and its end as
being different in the case of an agent.33 On the other hand,
the end of the agent is that for the s:=ie of which the arent
produces the form that constituted the end of the deed. And-

this must be something intrinsiec Lo the agent, nrecisely insofar
as it is an agent. For as Francis a Sylvestris roints out, it

is the end of the agent that is principally intended by the a:ent,
sand this end must be present to the ageniijb This truth can be

proved in the following way: ARny cause that exerts its influence

31. 3t. Thomas Aquinas, Summa Contra Gentiles, II1I, 17.
iinis ultimus culuslibet faclentis Tnguantum est fac eéa, est
psemet."

32, Aristotle, D¢ Anima, II, eh. i, 415 a 3. O5t. Thomas
Aquinas, In II Librum Sententiarum, d. 1, c¢. 11, art. 1.

33. o>t. Thomas Aquinas, In Il Phys., 1lect. 11, no. 2.

34, Francis a sylvestris, (PFerrariensis), In Sumna Con-
Eﬂwtileag III. 17’ V, 3. T
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on the effeet through attracting the agent must be present to

that agent, ocherwise it could not act as a real cause influencing
the agent to act in this way ratcer than that. Union between
cause and eflect is & necessary condition .I any kind of causality.
Moreover, since the form to be produced does not yet exisi in the

subject of the ef.'ect, it .ust exist as an attracting term wishin

the efficient cause itself., low it is precisely the definition
of a final cuuse that it exerts its causality by bein; that for
the sake of which the agent acts, that is by being t.c zttracting
term of tne agent's action. lence the final cause must exisi as
an attracting term within the efficient cause itself. lLow it is
precisely the definition of a final cause that it exerts itse
causality by being that for t:e sake of which ti. agent actas,
that 1s by being the attracting term of the agent's action. Hence
the final cause must necessarily be so..etning intrinsiec -o the
agent cause it.self, or else there would simply be no ressua for
the agent to act.

St. Thomas proceeds to point out that if the form proe

duced by the agent as the finis operis is related to the beneflit

of another, then even this other must be to the primary agent as

a means to some further good,(bonum utile), an ultimate -onod

that produces rest or satisfaction in the agent (bonum deiectaile),
or some perfection of the agent itself, thcugh not insoar as it

35

is an agent (bonum honestum), Hence the finis operantis .s

the agent's sell 1. the ubsolutely finel attr-cting tLcr.--the

35. "Bt 8l aliquid eliquando proter aliud nooo Jaciat,
hoc refertur in bonum suum vel utile vel delectabile vcl ..onestum,®
8t. Thomas aquinas, Jwara cJontra Gemtiles, IIX, 17.
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true end in the strictest asense. The fact that the produced form
is produced for the benefit of the agent is constant. The way
in which the effect is a rood for its cause, on the other hand,
varies from one case to the next,

John of 8t. fhomas discusses the intrinsic relation that
36

rust 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 convenlence or order to another of which it 1s
a good. For the end is that for tie sake of which something
is d ne. Therefore it must be suitabile with ruspect to that
which happens for its sake., Otherwise, if it did not heve a
relationship of suitability, there would be no reason for
anything to happen for its sake."

Thie analysis makes it c¢lear, tien, thet every agent acts
for an end that is at least in some sense intrinsic to itself,
Foreover, 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, therefore, may be

known by the faet that it acts for its own sake. A gathering
of substances, whether organized or not, whether due to art or
chance, insofar as {t acts as a whole at all, a ¢ts for the sake
of something outside of itaélf as a whole; in one scnse each of

the parts carries out its own activities for its own sake; 1in

36. Jokn of b5t., Thomas, C%rau! Philosophiae Thouisticus,
"Naturalis "hilosophiae,"” I, q. X art. I, !%urin: harieftI,
1933), II, 273-27k. “Bonum, ut sit finis, sine dubio non depet
habere solam bonitatem transcendentalem 8sub congeptu absoluto, sed
sub conceptu convenientis et ordinate ad slverum, cul est bonum,
quia finie est 4d cuius gratia alicuid fit. FEr;o debel esse con-
veniens respectu eius quod fit propter iliud, allocuin in rcratia
il14us non erit, si non hsbet ordinem convenientis ad i»sum,”

37. cf. suprs, note 11, p. 182,
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another the assexblage of parts as such works to the benefit of
the agent responsible for the gathering together of the parta.38

Now the most obvious fact of the orgenization 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 tiie living
thing a8 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 gimplest 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 otners for
the digposal of the unusable food. Put although it is the marts
that are directly concermed in the action, it is not the good of
the part that is directly and finally achieved by their actione-
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 thls context should be understood as
either chemical or physical parts of the nrgeniam. in sore cases
the gimpler organisms do not have s-.ecific parts ti t perform
each of the specific aectivities menti .ned. Osistribution of food
materials within certain monocellular orgsnisme, for instance,
seems to be carried out in nart by the ohysicel process uf es-
mosis, in part by the c nstant circulatory motion characteristic
of living protoplasm as a whole witnin the cell. ONthcr activities,
however, are due to s ecific parts--enzyi.es, membranes and so on,

v
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vatipn or gensration of all parts of t“he organism indiscriminately;
sometimes one or several parts operate for t.. benefit of some
other part, partigularly for the benefit of a purt necessary for
the well-being of the plant >r animal as a whole. The process
by which the organism nourishes itself is an example of the for-
mer kind of activity; the remarkable series of events known as
regeneration, e.g. the growing anew of severed parts in a star-
fish, is an ingtance oi the latter ki;d of activity.39 In either
c«8e, however, the being which profits is the organtisém., The ac-
tivé part ordinarily benefits only to the extent that all p-r.s
share in the welfare of tne wholé, In certain crses, far from
benefiting, the operating part actually sacrificcs itsel. for
the good of the whole. Thie ia the csse with the operations
of the phagocytes within the human body, cells that protect the
body from the invasion of infectiona at the cost of their own
identities, These cells devour foreign organisms that threaten
health, but the result is that the phagocytes themselves die.ho

This unity of end in the benefit of the whole orgs nism
is not cont'lned to the oecific kinds of activity mentioned
above, but is obvious in all of the properly vital activities,
The processes of metabolism are all directed, as we have already
seen, to the good of the whole organism, This s -me kind of

teleclogical unity is discernible in the case of the process

of morphogenesis--the process through which the orgsnisu attains

39. Michael r. Guyer, Animal Biology, (New York: Harper,
19158), 4th edo. Pe 701.

40. Ibid., p. 342,
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its optimum size and structural organization. Once zgain this
is a complex of activities, each oi which is carried out bv soue
specific chemiesl or structural part of the oryunism,bl an’ no
ons of which is intelligible toukeén in 4solation from the others,
nor directly in relation to the good of t'.e active part which
produced it. The sole intelligibility of these actions comes
from their cooperation in vier ot the one end--the being «nd,
indeed, the well-bein; of the organism.

Just as clearly, the locomotive powers of Lhe animals,
carried out through the .rency of certsin muscular and chemical
actions, operate not merely for the well-~iLeing of the museles or
limbs or pseudo-podium or whutever ra’ be the part imrediately
concerned, but for the bcnefit of the whole dog or cat or amoeba.
The end of consciousness, too, of no matter what kind, is intrin-
sic to the whole animal, for tlie knowledge itself to which cone
sciousness leads is within the orpanism; and any further action
to which the‘knowledge may lead is carried out by one of the pre-
viously mentioned powers of operation, hence the knowledge, in
this case, would have the ssme end as the activities it sets in
motion, Of course the same statement can be applied to the end
of the emotional and volitional operations of or;:nisms, slnce
it 18 through the medium of these that knowledrse is rlle %>
set in motion the operniions througn which the organisu acts on

its onv‘ronment.

41. Ibid., pp. 491-50¢.
L2. O5t. Thomas Aquinas, 3umna Th., I, q. 80, ort, 1.
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The one livinr overastion that posis a difficulty in re-
gard ‘to this intermal finality 1is the reproductive activity, for
in this case, that which is produced and -hat for the benefit of
which this product is generated are both one and the sa .e thing
exverior to the genersting organism, Mamely a new organism.

However Aristotle pointrs out that in the sense of a finis opcran-

tis we can discern an internal as well s an external .inality

in connection with this f‘mxc:t:ion:"3

"For any living thing...the most natural cct is the pro-
duction of another like itself, an animal producing an animal,
a plant a plant, in order tﬁat, a8 tar as its nature allows,
it may partake in the eternal and divine. That is the goal
towarde which all things strive, that for the sake oi wi:ieh
they do whatsoever their nature renders possible...3ince
then no living thing is able to partez%e 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 posaible to it, and success
is poasible in varyinygy depgrees; so it remains not indecd as
the self-same individual but continues its existence in some-
thing like itself--not nunerically but srecifically one.”

The self-regulation in the more ccmplex organizations,
a selfwregulation that, as we have seen, strikes even ttie dia-
lectical m. terialist, valdane, as being a rcmarkable characher-
{etic specific to living tnings,hh is once again an insvance of
this intrinsie finality, for n»ot only do the various organs work
normelly in such a way as to benefit the other rarts of tle body,
but they also, in c:.se of an abnormality in one of the parcs,

adjust themselves to provide vhatever ic neccesssry for tie welle

43. Aristotle, De Anima, II, ch. 4, L15 a 28--/15 D
ef also St. Thomas Aquinas, Summa fh.. I, . 78, art. 2,ad 2%,

kh. e¢f.supra, Section I, Chapter 3, pp. 103-108,
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being of the organism and even of the affected part under unusual
or pathological conditions.hs
Our aréument for the substantial unity of the organism
may be condensed as follows: arguing by exawle, we first es-
tabliahed that there exists one org nism, i.e. the ego, of which
We are consgious 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 efiect of chance, and,
second, that it mey be its nature to be an individual. To change
this second conelusion from a contingent to a necessary eonclusion,
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 z substance alone, have
with the end of their operations. The conclusion of this analy-
sis was that one specific tegt of o substantial unity was that
the end of its action had to be something intrinsic to 1tself.
S4nce the end of an organism in all its characteristic activities
is somet’ ing intrinsic to the organis-, it is obvious tnat the
living being 1= a substance and is not merely a machine.hb
Reinforcing and confirming the force of this argument

concerning the substantial unity of the organism is the cumulative

k5. cf, Haldane, "What is Life?" in Adventures of a

g&logiﬂt, ppo 53"58. —

L6, 1 say not merely a rachine since the arganism bears
a resemblance $0 a machIne In certain impor.ant respects, other-
wise the mechanistic view of the nature =»f plants and animals
would never have arisen., . € shall return to this point in
Section III.
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strength of the many probable arguments used by the adherents
of animism throughout the a.es. ‘hese arguments, like the one
aDQVe, depend on an analysis of the actions of the¢ organism, but
they analyze these operations from a sli htly different point of
view. They are properly concerned with showing that the effect
of the organism is a unity of seme sort, although it is not always
olear that the sort of unity they are sveaking of is s direct
result of a substantial unity in the agent. ~hus the effeet of
the organism's operation is patently unified in quantity insofar
as the organism is the result of its own activities. “oreover
the various parts of the or.anism cooperate to produce qualitative-~
ly unified effeﬁya; for instance the muscular organs, glands,
duets, valves, ;nd other orgsns that make up the dig: stive system
aid each other in produedng the qualititively unified product
of the typical orgrnic matsrial constituting Li:e orgenism. In
the case of regeneration, parts of ~.ny different systers of
orgins gooperate to produce an effect at once quantitatively and
formally unified, e.,g. a new limb, and the same situation is
¢learly true in the case of the process of morphogenesis.

"he force of these arguments is, as I said, mainly cumu~
lative. Many and perhaps most of all unified nroducts .roduced
eould conceivably be 1‘1tated artificially by a machine, ‘ut it
seems completely incredible that any systen produced by art or
cr.ance could produce such a bewilderiny viriety oi effects,
changing under changing circumstances, and yet, for all their

variety, effects unified by the fact th.t they too will conperate
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with each other to produce and maintain a still greater diversity
in uniuy.“7

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. UGeing in a relative
senge cannot be explained except by being in an absolute sense.
And since unity is in reality the same as be:!.ng,"9 it 1s 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 ie
another quantitative unity, and all that is needed to explain a
qualitativ; unity is a similar unity.so Hence it is by no means
sompletely proved by these arguments, though it is certainly
made highly prebable, that the substantially unified being that
is ultimately responaible for the accidental unities found
within the organism is the plant or animal itself, It is for
thie reason that it is possible for sincere scientists, whose
analysis remains on a phenomenal level, to object against these
ar;ﬁmenta from quantitative and qualitative unity in vital

effects that no one of the organic activities has parts that

47. Van der Veldt gives an excellent summary of these
arguments based on the quantitative and qualitative unity of
organic effects in his article, #the Hetbgnition of Individiial-Bodies,"
The Hew 3cholasticigm, v, XVII, no. 3, (July, 1943) pp. 201 ff.

L8, 3t. Thomes Aquinas Duos Libros inalyticorum
Posteriorum Aristotelis, I, 1ec£.15; n fine.

49. 8t. Thomas Aquinas, Swwma Th., I. q. 11, art. 1.

50. Aristotle, Yetaphysics, I, ch. 3, 1054 a 30-32. St,
Themas Aquinas, In X Meta., Ilect. 3, i999-2050.
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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-
substantlal being that % :e distimctive element establishing the
living thing as a substantial unity can be isolated. < he presence
of internal finality removes all possibility of the organism's

being considered a machine.



SECTION II
CHAFIER IV

THE NATURE OF LIFE

If the organism is not a machine, but 18 instead a sube
stantial unity, what precisely ia the nature of this substance?
Are the observable differences between living and non-living
substances sufficient to justify postulsting 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 somethinyg different from the substantial nature? And
if the latter alternative is true, what is tie relation between
the life and the substance? These are the questions this
chapter is to investi:ste. These problems can be reduced to two
basic queries: what is il.e nature of living substance, and what
is 1life?

Let us remind ourselves briefly that, unable to compre-
hend the essence of substances by a direct intuitive glance, our
intellects can solve the cuestions we m . ght ask concerning
these natures only through an analysis of its effects, namely
those activities that are percentible to our senses. [-is is

the method we shall eontinue to use in this chapter.l ‘nd

1. 35t. Thomas Aquinas, ye aniia, art., XII.
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these activities, in turn, are to be understood in terms of
their finality.z

Let us also remind ourselves c! some fact previously es-
tablished that are of primary importance in our inquiry. ~irst
of all, the living organisms of which we are speaking are ex-
pirienced by us in the material world, and the generic part of
the definition, therefore, will be taken from something t..t
living beings have in com->n with inanimate substances. HNow the
generic characteristic of beings of this kind is their mobility,3
hence the genus of organisms is that of mebile beilngs, provided
the organism belongs in t:e genus of substance at all., That it
does belong in that genus 1s a second major factor to be con-
sidered in our anslyeis--a fact settled in the preceding chapter,
Finally we must remember that where the basic issue lay in the
time of iristotle it satill lies today--namely in the peculiarities
of motion in living things and in the unique fact of consciousneaa.b

Now there are basically two different ways of studying
these activities peculiar to living organisms in order to es-
tablish the nature of life. One is to select the most obviously
vital activities--activities taat are separated by the widést
gulf from those of inanimate nature, ’'he other method is to study
the most universally distributed phenomena of 1ife. Unfortunately

these two sets of operations are by no means the s~me. Since

2. Ibid., ert., XIII
3. St. Thomas iquinas, In De Trinitate, q. V, art, 2
k. Aristotle, De Anima, I, ¢, 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 clesely the
most nearly perfect representative of the inferior, the common
denominator characteristics of all living organisms is an opera-
tion (or group of operations) that very ¢losely resembles
aetivities found in the most complex of inaRimate substances.
Por this reason St. Thomas Aquinas points out that we would not
recognize nlantsg.as living exccpt that we first have the fact
of life impressed on é1r econsciousness by more striking instances--
"Life in plants is hidden. "’

There i8 another reas>n besides the obviousness of the
gap between these higher vital activitlies and inanimate operations
for preferring to be: in the analysis of life from these superior
activities: although all of the vital aclivitiecs are found in
us, the only ones of which we are conscious in introspection are
the activities o: locomotion, appetition, 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.6

5. 3t. Thonas Aquinas, In De Anima, II, lect. 311.
"In secunda ostendit, quod opera “potentlae vegotativao sint ab
anima: quod ideo necessarium fuit, quia cum his operibus deser-
viant qualitates activae vel passivce, posset alicui videri quod
easent & natura, et non ab anima: et praecipue quia in plantis
est vita occulta et latens,”

6. 3t. Thomas Aquinas, Swmma Th., I, q. 1&, art, 1.
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To take full advantage of b>th of these superiorities,
it seems to me preferable to begin an analysis on this basis
with a discussion of econscious knowledge. 1t is true that 8t. .
Thomas seems to begin with locomotion in the passage mentioned,
for he bases his investigation upon the behavior oif animals where-
in the local motion is obvious but the knowledge is not. }oreover
!loeomotion is closer is eloser by nature to the vegetative ac-
tivitiqg by being obwiously a material change, whereas this is
not s0 patently the case with knowledrse , whereas this is nct 8o
patently the case with knowledge. However, within our own intro=-
svective 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
seem3 less likely than such an explanation of conscious percepe
tion. !iesides we shall discover some common, although analogous,
slements in knowledge that can easily be applied, even if not in
the same way, to the chenges that sre proverly speaking motions,

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 croas;secbion of wvitsl activities
is proper to all such activities unless it is also found in the
one operation or group of o-erations unive:sally found in the
universe of living things. +¢row this point of view, the usual
approach to the study of life turcugh the analysis of metabolism,

morphogenesis, and reproduction as opposed to the powers of the

inanimate is perhaps preferable. However tl.ere scems to be no
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reason why the advantagees of both methods cannot be combined by
beginning our study in the clesr lignt of the most obviously vi-
tal activities, and of providing this beginning with the univer-
sality 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
satisfaction.7

In connection with the apolication of this method, it
would be advamntageous 1f we could establish some basic method
whereby ve might discern with absolute certainty wnen two sube
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
differences that separate one cate ory of teing from another, e.g.
substance from quantity, 1s amother, 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 sire without changing its

¢olor, end both sise and color may co-exist in one subject.8

7. Thus the analysis of 1ife im I, q. 18, art. 1 and 2

of St., Thomas' 3umma Thsologiae is supplemented by the analysis
of all the vital activities including those of the vegetative
order in I, qq. 77-82.

8. b5t, Thomas uses this method, for instance, in estab-

lishing the difference between the irascible and concuriseible
appetites, cf. Summa Th., I, q. 81, art. 3.
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However, no two substantial forms can co-exist in . he same sub-
Ject, no matter whether tnese forms differ in kind or merely in
nunber.9

'’he problem with which we are left, taen, is one to which
there seems to be no completely satisfactory anawer., The chief
obstacle to a satisfactory selution lieg in the faet that the
principle means of coming to know about specific diiferences
{8 found in the observation of properties. 4ind umnlesc the connec=
tion between a charagteristic and its cause in the essence can
be demonstrated, 1t is impossible to test whether or not t.e
determination ?f or is not a property in the strict sense, or
simply a widelyrdiatributed festure common to a consgiderable
portion of a given species. .e might, for example, ask of zebras
whether they are to be considered a true species having a typi=
cally striped appearance as a property, or whcther they are spe-
cifically the same as horses and asses, ditféring from the rest
only as, let us say, blue eyed men differ from brown eyed.

when, however, it is possible to establish an intelligible
connection between a characteristic and its essence, the problem
becomes relatively simple. In this case, to show'a specific
difference between one substance and anotner, it is suflficient
to demonstrate a difference in the proper activities exhibited

by the two.lo The 4 ff-rences between properties can then be

i~

9. ¢f. the discussion on this voint in St. Thomas
Aquinas, Summa Th., I, q. 76, art. 4.

10. cf. Aristotle's discussion of the rnetood of arri-
ving at a definition by the anslysis of the proverties in the

tosterior Analytics, II, 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
Disputed Question De 55555.11 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 actie
vities that have the same end differ in the mode of production--
as if, for example, one agent were to produce a ;iven effect
from a pre-existing subject and another without such a subject,
We must be careful, hovwever, 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 relatiom such as a difference in
the instrument used to produce it. Cutting wood is always the
game activity regardless of whether an ax or a saw is used.

Now applying these eriteria to the animal activities
which 5t. Thomas considers as being obvious signs of being alive
and of which we are aware by introspection, we find that the
mentel fact described collectively as knowledge differ in kind,
and not merely in mode of production, from anything found in the
inanimate warld.lz 5t. 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 i:cself the sensible forms of things

without matter."13 By extending this exatination to knowledge

1l. St. Thomes Aquinas, De Anima, art. XIII.
12, JIbid., Art, XIII.
13. Aristotle, De Anima, IX, ch. 12, 424 a 17-18.
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in general, as a matter of fact, Thomas 18 able to show that "The
{immateriality of 2 thing is the basis of 1its having knowledge."lk

Basically this analysis may be reproduced as follows: in
order that we nmay assume any sort of validity for knowledge at all,
there must be some similarity between the knowledge in the knower
and some particular asvect of the known thing. Thomas and Aris-
totleauould express this state of affairs by saying that the form
of the thing known must be in the knowur.ls It foliows, there-
fore, that the knowing subjiect must possess besides its own form
the form of othLer things as well. 1In this iay, the knowing thing
reaches out beyond itself to become identiried with the rest of
the world, for the form is that whereby a thing becomes a 'uhat."lb
Qonsequently, the knower, in posscssing his own form, is himself,
but in acquiring the forms of others, he becomes the others as
well. Consequently, as Aristotle points out, in knowledge the
soul is, in a certain way, all things.l

It is important to notice the qualifying phrase, "in a
certain way," in this statement. Aristotle and, following him,
St. Thomas certainly do not mean that an animal, in perceiving
a tree, is at one and the same time an animal and a tree besides

in exactly the same sense. ''e must recall, then, in what sense

l4. Ot. Thomas Aquinas, Jumma Th., I, q. 14, art. 1.
"Immaterialitas alicuius reil est ratio quod 8it cognoscitiva.”

15, Ibid., I, q¢« 14, art. 1. "Species cognitl est in
cognoscente,”

16. St. Thomas Aquinas, De Ente et Essentia, ch. 1,

17. .ristotle, De Anima, III, ch. &, 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
as an individual material substauce are, as we huve already seen,
matter and form. Whenever such a combination arises, then, we
shall have a thing that exists in the sense in which the animal
exists in itself. +hen the union between these two principles is
between prime matter and substantial form, the object that will
accuire a natural existence is a substance; when an accidental
form is joined to matter, what exists is a substance modified in

19

some way, e.g. an extended animal, In both cases, however,
the existence or modification is of the kind we find in the
animal as ite own being or quantity.

“here is a good reason for this fact, and that is found
in the limiting nature of matter., j.atter is simply passive po-
tentiality, and it is a principle of ‘homistic metaphysics that
if an act {s limited, it can be limited only by a potency.zo The
reasoning behind this conclusion can be summarized thus: 1t
is only in a state of actual existence that things become perfeat,
An actuality, therefore, tends to perfect that in which it is
found.21 Since this is true, it 1s impossible that act be also

the principle by which this same perfection is limited, otherwise

18, cf. supra, Sectiom II, Chapter 2, pp. 168 ff.
19, Aristotle, Fhysics, I, ch. 7, 190 2 32--190 b 5.
20. 38t. Thomas Aquinas, Jumma Th., I, q. 7, art. 1.

21. Ibi.%., I, Q¢ 4, art, 1, "Secundum hoc enim dicitur
aliquid esse perfectum secundum guod est actu."
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{t would simultaneously tend to make ite subject perfect and
fmperfect in the same respect. Conseque)rtly 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 aptie
tude for that complete existence. In potency, therefore, there
is something lacking, and, since in a perfect thing there is
nothing lacking,22 it follows that potency, as such, is apt by
its Veiy‘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 or potentiality
that S?. 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."?3 The question
of exactly how this doctrine is to be interpreted is outside our
present interest, but it is clear that for Thomas Aquines an

individual essence is a contraction of & from that is e¢omrmon to

22, JIbid., I, q. 4, art. 1, "Perfectum dicitur cui
nihil deest secundum modum suae perfectionis.”

23. 8t. Thomas Aquinas, In Trﬁ%itate, q. IV, art, 4
ad 4, "ded si quaeratur quare héec orra ert ab 1115, non o}it

alis ratio, nisi quia est in alia mat-ria signata.®
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many other individuals, and consequently must be due to the po-
tential, that is, the material principle.zh

If a thing is thus limited to being one thing which is
an individual when its form 1s receivcd 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 matural form of
the knower, but in the case of a reception of form in matter,
this destruction of a previous form is precisely what happens.zg
¥oreover it is patent that the form possessed in knowing aoes
not acquire the individuality of the knower, but either retains
the individuality it had in the known thing, or ig stripped of
individuality altogether., The known form must be received, as

John of 8t. Thomas declares, in its "otherness.'26

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 1s to destroy the "otherness"” the form had in the agent

by assimilating the form to its own individuality.

24, 8t. Thomas Aquinas, Th., I, q. 14, art. 1.
"Coarotatio autem formae est per materiam,”

25, Aristotle, De Generatione et Corruptione, trans. by
He. He Joachim, in Basié Wafks of AYX 3stogfé, s Che 4, §m9 b 14.

26. John of 5t. Thomas, thilosophiae Naturalis, IV P.,
q. iv, art. 1. Cursus Philosophiae, 11T, I84.  "Cognoscentia

autem in hoe elevantur super non cognoseentia. quia id, quod est
alterius ut alterius, 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.™
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When Aristotle says, therefore, that in knowledge the form
of the knovn 18 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 “he knower, for in thir know
ledge would be just like any other reception or form, e.g. in
natural generation, but also that it is received in the knower
in something else besides the matter. ~he subjeet im which the
form is received, therefore, must be the form >f thc 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 #s the known object can be called ita
intentional existence.27

27. OSt. Thomas Aquinas, In De Anima, II, lect. 24, 552«
553, 'Dicendum igitur, quod licet hoc sit omni patienti, quod
recipiat formam ab agente, differentia tamen est in m-do recipi-
endi, Nam forma, cuae in vatiente recipitur ab agente, guandoque
quidem habet eumdem ~odum essendi in patiente, cuem havet in agen-
te: et hoc quidem contingit, quando patiens habet eamdem disposi-
tionem ad formem, quam habet agens: quodcumoue enim recipitur
in altero secundum modum recipientis recipitur. Unde si eodem
modo disponatur patiena sicut agens, eodem modo recipitur forma
in patiente sicut erat in agente; et tunc non recipitur forma
sine materia. Licet enim illa et eadem materia numer> quae est
agentis non fiat patientis, fit tamen quodammodo eadem, incuzntum
similem dispositionem materialem ad formam acquirit ei quae erat
in agente, &t hoc modo aer patitur ab igne, et quicquid patitur
passione naturali,

wuandoque vero forma recipitur in patiente secundum alium
modun essendi, quam sit in agente: quia dispositio materialis
patientis ad recipiendum, non est similis dispositionh materi-
ali, quae est in aente. Kt ideo forma recipitur in patiente sine
materia, inquan:um patiens as-imilatur 2 enti secundum formam,
et non secundwn materiam, It per hunc modum, sc.sus recipit for-
mar sine materia, nuia alterius modi esse nabet forma in sensu,
et in re sensibilé. Jam in re sensibili habet esse naturale,
in sensu autem habet esse intentionsle et s:irituale.”
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Our reasoning thus leads us to the reali.atiom that the
kind of activity involved in knowing is dirfierert im kind from
anything found in non-cognitive things, s@ince in cognition there
i8 produced a different sort of existence arising from a di. =
' ferent relation of form to the subject. #ind this dif-erence in
activities, in turn, justifies us in concluding that a subject
sxhibiting the property of cognition differs im its very nature
from one which shows n) such activity.

But Thomas Aquinas contends that knowledge differs from
the activities of non-living things not only in regard to what
i8 produced but also in the way in which the effect is brought
about,

In order to understand wherein this difference lies, we
must recall our treatment of motion in en earlier chaoter of
this work.zs There it was shown that, inasmuch as a perfection
must. already exist in the agent that produces it, and must simi-
larly be lacking in the subject in which it is produced, these
two must be different. This truth is expressed in the tradi-
tional formula that whatever 1s moved i3 moved by another.29

Now this truth is, at least to casual observation, quite
literally exemplified in the inanimate world.30 It is generally
agreed that the princival source of any change in a non-living

thing is extrinsic to the thinz itself, It is not merely the

28, cf, supra, Section 11, Chapter 2, pp. 143 ff,

29. 8t, Tho.es Aquinas, Summa Contra Gentiles, I, ch, 13,

30, There are certain apparent exceptions to this general
statement. These will be considered later in t: is work.
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motive power that is furnished by the outside force, but 2 major
part of the determination of whot kind of » change also belon;s
to this external cause. rhe reaction of a baseball in violent
contact with a bat differs entirely from tne reaction of the
same baseball in a fire.

Now in a certain way, as all realists agree, this sane
situation existg in human and animal knowledge. For to the
realist, natural things have an existence independe: .t of and
prior to any animal's knowledge of them, whereas the animal does
not have any knowledge of natural thinrs without at least an
indirect experience of their existence.

St. Thomas, therefore, and Aristotle, being realists,
agree that natural things act upon a notentially co-nitive sub-
Ject, and impress upon that subject the form under which the
object becomes known.31 In this respect, then, knowing is like
any inanimate aectivity, for the fact that it is knowledge of a
certain thing depends upon an extrinsic cause, in relation to
which the knowing subject is passive.

liowever there is another aspect of this relation of sub-
Ject to object in knowledge that must not be overlooked, and
that is tne fact that the specific reaction of tne subject on the
receipt of the causal aetinn is to know the agent., !ow while it

is obviously possible for a natural agent to impress its form
on gomething else--as a hot thing heits other surrounding obiects--

it is just as clearly iunossible for it to be responsible for the

31. Aristotle, De Anima, II, ch. 5, 417 b 17--.18 a 4.
3t. Thomas Aquinas, In De gmima, II, lect. lz, 373-382.
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fact that it is known. In the first place an agent, when it
acts, always produces its proner effect, {(i.e, the effect it
causes primarily and simply in virtue of being this kind of
sgent), as is evident from the very idea o. proper 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.:X This conclusion
is confirmed by considering that every different cause properly
produces 2 different effect. Tliow while the effect of the causa-
lity of a natural thing upon a cognitive subject does produce
a difference in reg;rd to what is known, all of the effects are
alike in this, that they are knowledge. Consequently such an
effect cannot be produced by the natural thing, but must be
something Yor which the knowing subject itaelfl 1is responsible.32

In a way, this is a perfectly norual reaction of a being
actuated by some outside agent. 4is soon as a passive suiject is
reduced to act, it 1s natural for it to act itself, since every-
thing acts insofar aes it is in aet. Tlhus a material thing that
has been heated in turm 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 tl.e ope-
ration of the cognitive being other than the oreration itsclf,
Consequently the perfection produced by the agent is a perfection

of the agent itself,

32. Aristotle, De Anima, II, ch, 12, 424 b 7-9. ot,
Thomas Aquinas, In Q!_égzég, TT, lect. 2L, 503.
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The end of the act of knowing, therefore, can be said to
be intrinsic to the knower, Nor is this nrerely true in the sense

that the finisg operantis is intrinsic to the operating subject

in the case of knowledge--insofar as tnis is true, the act of
knowing is like the act of any other substance, Iut what is
distinetive in this case is that not only the end of the agent
is intrinsic to the arent, but the end of the =zct as well, since
there is no otner end for this act but itself,3 It is in this
way that the act of knowing differs trom the acts of inanimate
beings not only in the kind of thing whieh is produced, but in
the way in whieh the agent produces it., ror in inanimate tnings,

the finis operis is always in another being, although of course

the finis operantis is intrinsic to the agent; in tne knower,
34

both kinds >f 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 fundomental difference between one kind of agent
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. c¢f. oumma Contra
Gf§tile!, 1I., 1, "Actio vero quandoque guidem terminatur ad
alicuod factum, sicut aedificstio ad domum, sanatio ad sanitatem;
quandoque autem non, sicut intelligere et sentire."

34. 8t. Thomas Aquinas, S Th., I, o. 18, ert. 3, ad 1.
"Duplex est actio: una quae transit in exteriorem witeriam ut
salefacere et secare; alia, quae manet in ayente, ut intelligere,
sentire, et velle. .uarun haec est differentia: quia primus
actus non est perfectio =gentis guod movet, sed ipsius -otiy
secund: autem actio est perfectio agentis.”
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However declsively a knowing beins differs from the
world of the inanimate, this argument suffers from the disadvan-
tore that cognition is an effect 'of living _hat we ars directly
aware of in only one case. it is true that we can be sure that
knowledge exists in other human beings besides o.rselves, and
in other animals as well, by reasoning from the kind of behavior
they exhibit. MNevertheless, it remaina a fact that the other
actions from which we start reasoning about ti.e 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 ext.rnal to our-
selves is found in locom:tion. This particular action has the
sdvantage of being directly observable in outside things and of
being immediately psrceptible to our own internal cconsciousness
in ourselves. oince the latter sort of experieace tells me de-
finitely that I am the mover in this case, it 1s quite obvious
to Aristotle and St. Thomas that the living subject is the effi-
cient cause of locomotion.35 Furthermore it is equally clear
that the effect of locomotion is intrinsic to the animal, inso-
far as the result o} locomotion is a new vlace for tne thing under-
going the motion, i.e. the animal, Although the kind of effect
in this case 1s a kind that is found throughout the material realm,

therefore, the wey ian which the effeet is roduced is unique in

o 1*{‘
(3

i 35, The modern mechanist, of course, must deny ti.~t
this is the case. The specific opinions on this noint will be
considered at some length in th: third section of this work.
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mm&ls. 36

The way in which locomotion is produced in animals is
not absolutely identic:l with the way in which knowledce is pro-
duced, but there is a rrest similarity. The difference lies in
the fact that in knowledge the action produced by vi:¢ knower is
its own end--there is no product involved in knowir.~ besides the
knowing itself--whereas, in locowmotion, the place at wuich the
animal arrives and which constitutes the end of the action is
‘distinet from the action by whieh it is attained. uwevertheless
the two operations have this in common, taat .in boti. cases what

is oroduced is a perfedﬁion of tine agcmt:.B‘7

This characteristic,
therefore, i{s the one that must be common to all living things,
that they produce perfections in themselves. Furthermore tnis
¢haracteristic is peculiar to living organisms, inasmuch as inanie
mate things produce periections only in sometning other than them~
selves, though they do so for their own benefit. 3St. Thomas ex-
preasés this difference by saying that a living thing "moves it-
self according to some kind of self-notion."38

Although it is not equally clear that this self-perfccting

goes on in the process of nutrition and the other, nore universal

36. That locomotion not only 1is tut must be universal
to all material being is shown by .pistotle in Ph;g;cs, VIiI, ch.
7, 260 a 27--261 u 27. Therc he shows that no other sort oi
motion is possible in the absence of locom@tion. ior Aristotle's
discussion of the differcnce between locondtion in 1living and
non-living things, ef. :iysics, VIII, ch. &, 254 b 8--255 a 20,

37.- Ct. Thomas Aquinas, summa ILi., I, q. 18, art. 3, =d 1.
38. lbid,, I, q. 18, art. 1: "EX quo patet cuod illa

propria sunt viventla quse seipsa secundum aliquam speciem -.otus
movet,"
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operations characteristic of all life, vegetative and animal,
analysis showe conclusively tlat such is the case. The difficulty
in seeing that nutrition falls under the classification of self-
motions arises from the fcet tnat in nutrition there is not merely
one subst:.ce involved, as 1s the case in locomotion, vut two--
or at least two classes o; substance: the organism and tne food.
It is necessary to see w2t oart both c.asses of substance play
in the process in order to find the community between this >ro-
cess ana the vitcl getivities we have already discussed.

the procees by thich tue orgenism is aouris-:ed need
scarcely be described. 7The food is taken into the orginism,
wherein it first of all under;oes a process of digestion, a
breaking down of the mnlecules of tie food into a simpler form.
This operation 1is usetul in two ways: it breaks the food down
into a size s5.3ll enough that it can pass eaailf throu; n the
body' s membranes, and it also destroys the specific nature the
food had before, a form dissimilar from that of the consuming
erganism, and reduces it to a form that serves as a comnon
*dbuilding-block™ to bot: the food and the consumer. -or instance,
the protein structure of a frog and a fly are ouite different;
however, they are both :ade uv of certain amino acids, and when
the frog eéts a fly, the process o: dijestion in the frog breaks
down the protein structure in the fly to the basic cids from
which, in turn, a protein structure typie:l of the frog may be
built up.39

39. hichasl Guyer, op._cit., puv. 209-210.
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The simplified form of the food is t:.en used in one of
two ways: either to produce something lelonging to the organism
itself-~sometimes to replace 1li.ing parts of tie¢ organism that
have bsen worn out by the organism's activities, sometimes to
produce parts that are generally regarded as non-living, but
structurally or functionally necessary to the organismho--or in-
order to produce the energy necessary for the continued activity
of the Brganism.hl The latter use is made of the food by a pro-
cess of oxidation of L.e digeste! foodstuffs; the former takes
place by A syatbasis of ¢ .e simplified organic substanccs into
which the food hsas been -nalyzed, a synthesis that generally
takes place on the cell.lar level.

In the process thus described, a characteristic  eculiar
to nutrition is found: that the subject in which tiie etffect is
produced is substantially dif,erent from the agent, but the
effect is not., That is, at least with regard to tne food assimi-
lated into the orgznisem, ti.e substance acted upon i: the food,
and it is the food that undergoes a substartial change, but that
which is »roduced 1s the substance of the olant or animal itself.

A% any rate, tne poal, in the sense of the finis operis of the

2
chainge that takes nlace, is the f rm of the living substance.h

40, For non-living na.ure of enzymes et¢,, cf. J.B.S.
Heldane, FProtoplasm," in Adventures of a hiolopist, p. 117.
cf. also J. Maritain, "Philosophie ie'Iﬁorgan sme, .otes sur
17 finction fre, Jainutei fion)T " _evue [homiste , XLIII, no. 2
(Gwllet-Seat) 1937 ) p.264,

kl. Guyer, op. cit., op. 17-18,

h2. raritein, op. cit., in Revue Thomicte, p. 267.
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The problem of discovering whether or not the o.eration
of nutrition is a self-nerfecting -f the organis. as were tie
operations discussed previously devends upon our ability to dis-
cover the agent responsidble for nutrition, This agent, at first
sight, seems to be the organiam itself, but we must consider the
possibility that this is not the case, And if the agent is not
the orgonism itself, it may be sorething entirely external to the
living thing, such as for instance the sun or even the food ite-
self, and it may be Qomething extrinsic to the organism in the
sense that the parts of a machine are outside the machine. Let
us examine both of these alternatives.

We must agree, in considering the first of these poaaiblc
alternatives, that food is necessary to nutrition, and so is
the presence of certain other natural forces, e.g. the light and
heat of the sun. Sometimes the presence of the natural force is
necessary only as a condition; a certain amount of heat is ne-
cessary for the process of digestion, for instance, because no
digestion would take place with the digestive juices frozen
solid., In other cases the natural force plays a more important
role because by means of its own proper activity it produces some
part of the scries of proccrsses that we call nutrition: this
state of affairs 1s true, a s an example, in the case of t..e role
played by sunlight in ti.e photo-synthesis of a plant's mod.t'3

In any case, it is necesscry for us to remember here

that the principal agent is tihe one tha'. is responsible for the

43, J.B.B. Haldane, "Protoplasm,” in Adventures of a
Biologist, p. 116,
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kind 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 responaible for the part this natural repulsion plays
in building a house. Understanding 'cause!' in this sense of a
principal agent, ve become immediately aware that neither the
food nor the sun nor any other natural force completely outside
the organism can be the cause of tine effect produced, inasmuch
as no one of these or even the mixture of all of the: is suffi-
cient to explain what is produced. The sale general kind of
food 1s used by many different kinds of living tiing, and ore=-
over this food is frequently digested to a more or less indeter-
minate state--a sort of a com »n denominator of many living
things--before it is synthesized into the substance of the ine
dividual organism. The determinate nature of the orranic sube
stance, which is different in each case, cannot be accounted for
through the causality of food, which is the same. «nd the same
argument applies to the other forces extermal to the organiam.k“
It remains then that the agent responsible for t.is
effect should be in some sense internal to the living belng it-
self, Whether this agent 1s entirely internal in the sensc 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 revains to be seen,

bh.Maritain, op. ecit., in Revue Thomiste, on. 265-266,
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The fact that makes a consideration of this last possibi-
lity necessary is the presence within tne or.anism of certein
parts that are generally agreed to be inert and therefore out-
gide of the substantial nature of the living being. Specifically,
we are here concerned with the engymes ‘h~.t ~lay such an impore
tant part in the dlgesti&n and subsequent synthesis of the or-
ganism's fuodltdixs. It is argued that these substances when iso=
lated from the plant or animal in which ti ey are found, are still
capable of performing t e activities they carry out within the
organism, and thét, furthermore, there is no single stage of the
process of digestiion and assimilation t-.at cannot be understood
in terms of the ac.ion of some of these enzymes.k5

Now this ce¢laim may or may not be justified, but even if
it is, the argument entirely :iisscs the point. It ~might similare
ly be claimed th t there 1s nothing in a house that could not be
explained in ter:s of hardnees in a ham-er or crowbar, of s arp-
ness in a saw or plane--nothing, that 1s, beyond the fact that.
the effect 1s a house. Similarly it is impossible to account for
the fact that tiie over-all finality of the operation of the nu-
tritive process is the production of a part of the organized
substance of the plant or animal, on the basis of t..e finality
of the engymes themsclves. The chemiocal action of the enzymes
may account for the hydrolysis of the starches taken in as food,

or for the synthesis of a sugzur typical o1 a yiven srecies of

-

A5, J.B.S. Haldane,"Protoplasm," in Adventures of a
Blologist, pp. 117-120.
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1ife, but they do not account for the fact that the sugar becomes
part of the very substance of the p].atm‘,.l’6

i1t is important to remember, in connection with this ar-
gment, that the organism is a unified substance. vhat is being
produced by the process of nutrition, t.erefore, is the organic
gubstance itself, Dloreover it is important to remec:.ber that the
principal agent, as opposed to subordinate agents or instruments,
may be known by two signs: that, because the peifection of the
effect cannot come from northing, trne principal cause must pre-
eontain that perfection either univocally or analogously, :nd,
secondly, it must be tie substaznce which is the principal agent
that benefits from tre production of the effect, inassuch as
every acent acts for its own sake. It was precisely in view of
this second test, and because the only thing that could be under-
stood as benefiting directly from the over-all activity carried
on by the varts of the organism is the plant or animsl as =
lhﬂl.,k7 that we came to the conclusion of the substantial

i

unity of the organism in the last chapter. "n this b-sis, then,

46, This is essentially the argument of Aristotle against
Empedocles. [(he latter claimed that the upward growth of the top
of a plant could be explained bty the presence within it of the
element of fire, and the downward growth of the roots by earch.
Aristotle answers that up and down have a functional signiiicance
for the plant, insofar as the leaves, fruit, and so fort’, have
parts to play in tne tot:l economy of the organism different from
Vhat played by the roots, so that, altiough i «ay be possible to
explain the upward and downward tendency of t:e various -arts of
the organism in reference to the¢ universe b fire and earth, the
funotional diversification of what is up and what is down can have
fothing to do with the neture of fire or any other elemert. cf.
k Anima. II’ Ch. “-’ )415 b 28-"‘4-16 a 50

47. cf. J. Arthur Thomson The System of Animate Nature
(N.Y.: Holt, 1924) pp. 631-633, ' = '
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she principal agent of the erganic activity of nutrition must be
the orgenism. A similar conclusion is reached by a search for a
sause that precontains the form of the effect and is therefore
sapable of specifying that effeet. For the only agent involved
in the nutritive process that fulfills thils requirement is plainly
the living substance of the organism., On both counts, therefore,
the principal agent of nutritiom is the plant or animal itself.
$hatever independent, non~vital ageuts are involved in the aeti-
vity ean at mosc be responsible for partisl aspects of the effect
and not for its totslity; hence they seem to be no more than
subordinste czuses of nutrition, As Maritain polnts out, it is
only a knowledge of the substantisl unity of the org:nism that
makes inevitable the conclusion that nutyition is a truly vitsl
netivity.hs

If, then, the orgeaniesm as a whole be granted to e the
officient cause of the act of nutrition, it follows that once
again in this operation we have a case of the self-perfection or
self-mot.ion that we have found to be characteristic of life in
our gnaelyses of knowledge and locomotion, It is true tr2t in
this case, there is a much closer approach made to the mode of
operation charasteristic of non-living substances, since the
erganism acts transitively on the food. However, in view of the
fact that tre agent and the form produced are not only specifically

Wt numerically the same, it 1s clesr that the over-all picture

of this process is one wnich shows the ssme essential relation-

L8. Maritain, op. cit., in Revue Thonmiste, 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 obvieusly vital processecs.

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 rot prisarily 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 gaingd by an extended
treatment of these other activities. It will be enou:-h to roint
out briefly how the characteristically vegetative activities bear
this same distinguishing note of being self-verfections that we
have already discussed.

The process of growth or morphogenesis is without any
doubt an operation of the swie sort as nutrition. The agent 1is
once again the organism, since it is by nourishing itself that
the living being growe and attains its cualitative organization.“g
Moreover the specific size and orginigation attained are per-
fections of the plant or animal. Consecuently here too we find
A self-perfecting characteristic of a living organism.',

The case of the process of reproductinn is a little more
difficult. For although the action o: renroducin, is performed
for the benefit of the parent organism, fnasmuch zs it is onlvy
by this neans that the plant or animal can participate in im-

50
mortality,” nevertheless the tning produczed is numerically

k9. Aristotle, De Anima, II, ch. 2, 413 a 25-30
500 lbido. II. Cho “Q. ‘015 a 26-"‘015 b 8.
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different from the generator, even though bith b. long to the
sarie species, In other words it se.us Lot .ere we i.-ve an
gperation of the or-anism thet is like t e aciions of non-li-ing
substances: having a finality trat 4s inirinsic in t ¢ sense of
the end of the arent but extrinsic in the sen-e of :he end of

the deed.
Bven in this case, however, it is noseible to unders.and

the finis operis es being intrinsiec in one way, though not in

unochorzsl :

Sgeneration in inanimate thipgs is entirely extrinsic.
But the generation of living thin, : takes vlac¢ in & higher
way through something intrinsic to the living tning itself,
that is the seed, in vhich there is a prineiple capable of
forming the body. And therefore there must be some power of
the liviag thing tarougn which this se” is nrcnared, and
this power is the generative power.”

¥hat St. Thomas apparently means here is that the geed is firsy
of all produeced as something not only united to but sudbstantially

fdentical with the generator. Thus John of 5t. Thomas comnants

wpon the foregoing passage:52 ’

“Non-living beings generate by a eugration in the com-
mon sense, a generation out of wholly extriusic matter.
Living things, however, do s> by ~ generation in a svecial
sense, one that takes place out of iLhe very substance of
the living thing, wherefore iv is » geaera.ion in which the
propagation takes place out of a primciple joined to the
living thing and conmunicabed to t.e genercted.”

51. 8t. Thomas Aquinas, Summe Th., I, o. 78, art. 2, ad 2.
"Generatio. in rebus inaninatis ;st tot'TTt;r ;b e?brinseco. ';ed
generatio viventium est quodam alticri nodo, ver aliquid i-sius
viventis, -uod est seren, in ouo er: aliecuod >rineipium coro-rid
formativum. Et ideo opportet esse aligquar .otentiam rei viventis,
PTY wuan secven huluemodi praeparetur; et haec est vis penerativa,”

52. Jotn of 8t, Thoﬁaa,ﬂ?hilosophiae Haturaliaf‘n. Iv,,q.
b, arv. 1, Cursus Philesophiae, 11X, 84. "Non viventia generant
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8t. Thomas, however, also secus to unierstand this generation
through an intrinsic principle in the sense that there exists
as something intrinsic in the generated an active principle

which is8 really the power of the generator?3

a power different
from the soul of the gener:ted thing but through which that soul
is caused to come into being through the »roper disposition of
mtcer.sA In this way too would the generation of an organism
differ from that of the inanimate because of the presence of an
intrinsic pri.ciple.

Enough now h:s been said to establish definitely that
all 1living operations differ s.ecifically from those of non-living
things in the manner in which they are produced, that is in the
relation existing between the efficient and final cause, and
that some of thiem differ in the very kind of effect produced.
Since both such differences reguire substantial differences in
the being displaying such operations from tl:ocse which do not, it
follows that living beings must be different in kind from

noneliving,

generatione comnuniter dicta, quae est totaliter ex matcria ex=
trinseca, viventia autem speciali generatione, quae est ex pro-
pria substantia viventis, ratione cuius est generatio propa;ativa
&x principio coniuncto ipsius viventis et communicato ipsi gémito.

53, 8t. Thomas Aquines, Juamma Th., I, q. 118, art, 1,
ad 3. "Illa vis in activa quae est In seuine, ex anima generantis
derivata, est quesi quaedam motio ipsins andmae generantis.”

54. Ibid., I, q. 118, srt, 1, ad 4. “Huiusmodi igitur
materia transmutatur 2 virtute quae est in semine maris, quoaque
perducatur in zctum animae sensitivae; non ita ouod ipsanet
vis cuae erat in sei:ine fiat anima sensitiva; cuis sic idem
esset generans et generatum.” (learly a great deal of bad
ssience is nixed with these remsrks, Tlowever the nascage from
John of St. Thomas and the point made in that passage are suf-
ficiently clear to establish the vital nature of the act of
generation.



229~

It would be well to pause here for a mowent to consider
a difficulty. It is a dewonstrable truth, according to Thomistic
and Aristotelian philesophy, that nothing moves itself. .iow
then can we claim self-motion as being a characteristic of vital
operations? A little reflection shows immediately the truth of
Aristotle's pronouncements that "when a thing moves itself, it
is one part that is the movent and another part that is moved."55
If the whole moves itself, this can be true only in an Indirect
sense and accidentally, e.g. the animal moves itself as a whole
in locomotion only in virtue of the fact that a set of wuscles
moves a leg.

The necessity of one part's being moved by another, ine
cidentally, throws considerable light on why only a thiné\capable
of being called an organism can exhibit vital activities, Like
& machine, the animal or the plant must have parts so arranged
that one can act on the other to attain a given ond.56

From the facts that the difference between vital and none-
vital operation is sufficient to require a specific difference
in their causes, and that tle orgenism is substantially a unity
Frather than a multiplicity, it becores quite clear how the reason
for this difference is related to the vhole. It cannot b re-
lated to the physical body of the organism merely extrinsically

88 the efficient cause of the life processes, otherwise some

conelusions can be arrived at that contradiet facts already well
v
55. Aristotle, Phyeics, VIII, ch. 5, 257 b 12-13.

56. _I.bido, VIII. ¢h, k, 254 b 30"33.
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established. If the cause of life il credited with being the
agent alone, it followa that the body 1s reduced to the status
of a mere machine, sinco a nature must have an intrinsic orine-
eiple of motion and rest, .nd we are here making the prineiple
of activity extrinsie. But in that case the whole vital activity
of 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 asubstance that anything at all can b: said to
benefit from te livin: operations. It 1s the material part th@t
scquires new matter in nutrition, the material nart that increases
in size and complexity in orphogenesis, and that is rwultiplied
in rerroduction. Thease acts are of no conceivable benefit "o a
1ife principle unless they are of benefit to a substantial whole
of which the life principle is only a part.57

Futting the argument in another way, we can apply here
once again the principle of the correspondence between the way a
thing exists and the way it acts. Since all vit:l activities,r
at least up to the level of intellection, imply a material aetion,
(for in what sense could an immaterial tiing be s2id to grow?),
She agent that acts must be a material subatance.5

or course, it might be clained that the life orinciple
is itself a material substence that is distinct from the cor-
poreal thing that we call the organism, but such an assertion

Nakes very little sense indeed. There are two distinct objections

57. cf, supra, Section II, Chapter 3, pp. 192.197.
58, St. Thomas Aquinas, Summa Ih., I, q. 75, art. 3,
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to sueh an interpretation. The first of these ls the same dif-
ficulty we encountered above and may be put in the following
fashion: That for the sake of which the agent acts is tte agent
itself. XNow the organism is t-at which is benefited by the vital
activities of the organism. 7The organism, therefore, is the prine
cipal agent in these activities. Lence the principle by wnhich
it decones the agent must be int.insic to the organism, not exe
trinsic to 1it.

Or we might put our objection im this way: this extrinsic
Dody that is the source of life must itself eit.er display (l.ese
z'typu of self-motion of which we have been talking or else it
does not--that is either it is alive or it is not. If it is not
alive and does not display these activities, then the "living"
;hln; i3 merely a union of non-living substances w.ich achieve
vital effects by their organization, ie. the living being is
siaply a machine., This alternative we dismissed in the last
chapter as unintelligible, and it has grown no more intelligible
¢ince. If, on the other hand, this vitul principle is itself
alive and a material substance, then we must ask what makes this
material substance alive Just as we did of tre organism. For it
1s not because it is a material substance that tiis vital prin-
tiple 1is alive, otherwise all such substances would be alive and
wuld rourish themselves and grow and reproduce, a state of affairs
Shat 1s plainly not the case. There must then be sone determining
®lement which makes this material substance of a vital principle
to be alive, This determining element itself then must be a body

OFr not. If it too is a material substance, e have patently
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warooned ourselves on the endless treaduill of an infinite re-
ression. Sooner or later we shall have to arrive at a material
jubgtance that is really alive--as all these intermediate bodies
\Te not since they are moved only by another, external body=-
n&d this liviny substance muat be deternired to live by a prin-
siple wiich does not itself contain “:atter, although it r»uy be
saterial in the sense that it devends upon matter.59

Whatever it is, then, that difterentiates che living from
she non-living cannot be separate from the orpsnism itself, but
must rather b: part of thst org nism--a substantizl part as op-
posed to a quantitative or mechanical pert. !ow because of the
intellectuval analysis of chcnge undertaken by ‘ristotle &nd
fhomas Aquines, the parts of the substance ar¢ designated as ot~
tor and form; of these the matter is the principle of comnunity
between substancea ilnasmuch as In it the change tal.es place as
in {ts subject, and the form is the principle of differentiation
since it is identified as t!.e novelty produced by change. "he
matter of the living thing, then, forms its roint of resemblance
with the universe of the inanimate; what must have changed is
the form, That is to say, the orgrniem differs from lifeless
being, not in tre possible range of what it may eventually beco: e,
but in what it is now. The life princivle is the substantial

form of the organism.6o

Sé. This argument 1s a somewhst blown up version of .
Thouas' reasoning in the Summa Th., I, q. 75, trg. 1. w

60, aristotle, De Anima, II, ch. 1, 412 a 20.
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It does not really matter, of cource, wh:t this principle
of life is called, although sor- exprecsions arc perhans less
fortunate th-.n ot .ers <o symbols of t..is principrle. rhe term
"goul” used as a translation of .t. Thomas' "anima" and sris-
totle's "’W'UX"'/" as a title for this scvbstoutial form, is bty
no means beyona exception, for it ras heen used so extensively
to designate the hii «n 1ife orinciple that it ifms c¢2:z to bu al-
most insepsrably associated w’'th the pecullsarly human psychie
characteristics that mani.est 1ife wit%in our intern:l ex.:rience.
Por tris reason it scems rat.ier incongruous to s tLnst the garrot
has a soul--it sounds as Ll ougl the carrot were being «it - iiruted
the power of appreci .ting poe'ry. This interpretation, however,
is not at ~11 vhat Thomas ard Aristotle meant to imply ab-rut
living things by ascribing sould tv tiew; what tiey ..eant is
simply what 1is justified v the evideice aviilable--the soul is
the substantial form of living things and the busic exulanacion
of the unique ope:abions that they exhioit,

''ence the two well-knowvn aristotelian definitions orf tue
soul: "The soul is the lirst act of 2 nstural body having life
potentially in 1t,"61 and, "it is tne soul by or with whic.

‘primarily we live, percei.e, and think."62
In the f.rst definition, sristotle calls the soul "the
first act” to eignify that tue soul is an act on th¢ substa: tial

a8 opposed to the operatioral lavel--thet is, tre roul it not

61, 1Ibid., II, ch. 1, 412 e :z8,
62. Ibid., II, ch. 2, 414 a 3
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the activities of nutrition, locomotion, knewing, .ud o on, but
rather that w ich .akes t.uese activities ~oscible. The activities
come and go or proc¢eed with differ'nt degrees of intensity, tut
tre presence of the b.sic substantial n-ture underlying anc ren-
dering possible these activities rem-.ins necess.ay in order trat

they can come and go. “Both sleeping and waking presuppose the

existence of soul.‘63 Such a form, then, tust not .erely be

prior relative to the oper:tiois, but ru.t be absolutely first

in the living being, for if a foru 1s received into something
alreaay actual, it is not substantial. Y

By tiic second :i:rt o1 Jhio velinition, ..ristotle cx-

plains ti: t the natursl body having lifc potentially within it
should be understood as the body having the full-fledge: organi-

sation necessarv, as exnl-ined above, fo. c:rryins on tie im-

Benent motions characteristie of life.65 This cannot he either
the body after it is dead, nor any natural or

artificiil vocdy
that does not yet have & soul,

x ‘ut only the besouled body itcelr
even in this state, the body is said to mve life potentially

.
3

because by its very nmature, the body is the material as op=-

posed to the formal constituent of the organism, and matter is
the same as pobentiality.bé

63. Ibid., II, ch. 1, 412 a 24-25.

6L4. * substance is a being to wh.sge nature it belongs to
exist in itself, and the substantial iform, as the act of the sube

stance, is that « ich gi.es the substanc. thls independent exis-~

tence. A from that modifies sn already actual thing is accidental.
¢f. St. Thomas %quinas, Sumia Th., I, q. 76, uit. k.

65, Aristotle, ue Anima, I, ch. 1, 412 a 28--41Z b 5.
66. Ibid., 1II, ch, 1, 412 b 25-27,
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The second definition of the soul, 1i.¢ the first, assigns
to the soul t'.e funetion of being the life principle, buv it
dors so mor: s ecifically b referrin- to th«y c.ordes of life
indi+idually. 'y the word "live,"™ Aristotle refcce to the vere-
t:tive level, for it is impossi.le t »t aavining cr.porexl be said
to live at all excepé insofa. as it has these verctetive activi-
ties. 7 *he other kinds of 1ifc vnic: iric.stle traces © cx to
the soul are the life of whe aniizal and tha. of man, desi-nated
respectively by the words ’'perceive™ ana "think.”

It rust not be tho .ght tuat, tecause sristotle--aad fol-
lowing him 7l.0f a5 .quinag--do not .consicer the woul as e. ly the
officient cause ~f the anl ate ac .ions appearin - in tue boay,
it does not ful:lill that function; thoiugh »nrimarily the for of
the body, the soul also operates as agcnt .G linal ca: se of the
vital operrtlons.68 “he form, acz a matter ol fact, is always
the originative source of thc activitics proper to any ouecies

69 for substances are enabled to do what they do

of substance,
by the faet that they ar. what tiey are, and wh-. ilhey are is
determined by the form; the soul, therefore, as the form of
the body, i. the agent responsible for the organism's living
activities.7o In a similar way, trc soul i. the final cause

of its own activities, inaswuch as matter, by its very nature

67. aristotle, De Anima, I1II, ch. 12, L34 a 22426,

68. 1bid., II, ch. &, 415 b 10-1l.

69. Aristotle, Physies, II, ch. 7, 19¢ a 26-28.

70. st. Thomas Aquinas, In De Anima, II, lect. 7, 323.
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as potentiazlity, is ordered and disposcd f»r the sake of form,
which is the act or perfection for the sake of which the rela-
tively imperfect potentiality exists.71

We have now sean in the last two chapters wnat seens to
be the reasoning behind the Thomistic and Aristotelian viewpoint
that the living operation differs generically from the non-living,
that the differential characteristic of the vital oper:tion is
its character of being a self-motion, and finally, that the prine
ciple responsible for this difierence is related to the orranism
as its first act, that is, its substantial form. It now remains
for us only to discuss what the nature of the life might be that
we attribute to this organism.

vJefore we can decide what part the "life" of the orgenism
plays in the living whole, we will do well to decide on what
level, substantial or accidental, we are to look for the answer.
Although there is a certain plausibility in saying that the
vital operations themselves constitute the life of the thing,
because it is only through these vital operations that we are
able to know whether a given being is alive or not,72 it is ob-
vious that when we say that a thinr is alive, we do not mean
that it is necessarily at that moment nerforming any one of the
activities that we have discussed, but merely that it could per=-
form these activities if the eircu-stances were sujtable. when

¥e wonder whether a plant root is alive during the winter or not,

71. Ibid., lect, 7, 321.

72, 3t. Thonss .quinas, Summa Th., I . 13, urt., 2,
"Quandogue tamen vite ’ d=te B >

sunitur minus proprie pro operationibus
vitae, a quibus nomen vitae assumitur."
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we are not concerned with whether or not it is growing and for-
ming seeds and synthesizing sugars in the fryzen ground, but
vhether it will be able to do so in the soring. The difterence
between the life and its operations is nlainly seen from the mul-
tiplicity and variability of the oper«tions themselves as con=
trasted with the unity and constancy of the 1ife attributed to
the subject.

For these operations, which are of an accidental, quali-
tative nature, there must be, as we have seen, an explonation on
the substantial level. ~“ow in a sense, the soul itself is the
explanation needed; this asgumption we have been making impli-
eitly thus far in the present chapter. iiowever, as the nature
of the operations of any substance must have their basis in the
pature of the substance, so the actuality of the operations must
have as a basis the actuality of the essence. Both of these
statements are equally applications of the fact that a being can
act only insofar as it is in act. ience insofar &8 a living
being preduces a certain kind of operation, it must have a cer-
tain kind of soul; insofar as these operations are actual, this
fact must depend upon the actuality of tle organism's existence.
Now this establishing of the possibility of operation is vrecisely
what the life of the organism does for it. "An animal is said
to be alive because it has & soul through which, as through its
proper form, it has an =2ct of existing; 1t must be concluded
that the *livins' is nothin- except tne 'existing'! -roportionate

to the form from which it proceeds."lg

73. Sto Thoms Aquinas, Sunmn, Contr Gentile.’ I’ 980
d animam hab

"Ex hoc animal dicatur vivens guo et, secundum quam
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Although we use the word "life" as a substantive, there-
fore, it is cle.r thot in the extra-mental world, life does not
exist as a thing. Rather, in the org ' nism, the living is un
activity, the very basic activity through which the living thing
is real. "To live" is "to exist” in 2 thin - th-t L5 a soul,

that is, in a thing thLat ia can2ble of nerfecting 1itselrs,

habet esse, utpote secundum propriam gorria~, onportet quod
vivere nihil sit «liud gquam tale esse ex t-1i forr: proveniens,™
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SECTION III
OHAPTER I

AN EVALUATION "F THE VITALISM
OF HANS DRIESCH

Remarkable and striking as the work of Driesch has been
in examining the aspect of biological proble s ro:t obviously
inexplicable on physical or chemical grounds, thot work has come-
manded more respect than agreement among his fellow biologists.
Among philosophei's that still hold to the specific distinction
between the living and the inanimate, Driesch's following is
considerably larger.l Prom & human point of view, this situation
is entirely understandable, inas-uch as, in view of the tre-
mendous reputation enjoyed by the empirie:l sciences, any scien-
tific support for e philosophical opinion is ant to seer to
philosopners and vublic alike a sort of practical vindication of
the reputedly over-abstract and unreal philosophic opinion. Long
before this, however, past experience should have warned philoso-
phers to beware of scientists before looking carefully over
their gifts. The obvious philosophic weakness of various "sciene
tific" argunents for tue existence of God haz probably done rore
to make sgnostics amd atheists out of lar:e numbers of scientists

than any other factor. As in that other case, the argument of

l. This is merely a personal opinion, a general im-
pression that I got during the course of my research on Driescl.
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priesch for an "enteleohy" rests upon the inadequacy of physical
theory to explain a given set of facts, to explain which, tuere~
fore, another sort of cause 1s postulated. .e must be sure,
therefore, that the impossibility of such a physical or chemical
explanation is really an intrinsic impossibility, and not one
that is simply a reflection of our nresent ignorance.

There are three basic points oa which disagreement with
Driesch might be possible. One point of possible disagreesent
night be the basic vhilosophical assumptions that are reflected
in his argumentation, another would be his argument against the
sechanical interpretation of tre actions of the organism, and a
final source of difference might be iound in his analysis of the
relation which exists between the entelechy and the material
organism, This chapter will attempt a brief evaluation of each
of these questions,

Driesch's principal philosopi'ic presupposition is con-
cerned with the nature of causality. And here we can distinguish
three elements within his treatment:

First, Driesch accounts for the origin of the ide=z of
Gausality by claiming that the notion has its beginming in our
&xperience of the relation between 1deas ra.her t.an in our ex-
perience of the relation between tiings. Thus the necess:ry im-
Plication of the idea o. the genus within the notion of the
Species, e.g. of "animal™ in "man,” that first gives us the idea
of a necessary sequence prozer to the definition of causality.

This idea of a necessary sequence is :.en transferred on the
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basis of our experience to relations hetween things existing in
the extra-mental world.2
Second, Driesch's definition of causality includes three
elements; the notion of sequence in time, the element of depen-
dence, and the trait of resl applicability to the e pirical world.
Hence Driesch shows himself as a realist in n:-tters of knowledge

and as an intellectualist in his affirmation of the intelligibility
3

of the real world.

"hird, there are four basic kinds of causality distine

guished by Driesch:

1. Singular causality, whereby a spatial system is ine-
fluenced in its constituents of number, motion, or arrange=-
ment by another external spatial system.

2. [atter creating causality, whereby the number of
elenents within a spatial system is increased by the inter-
vention of a nom-spatial system,

3. FKotion e¢reating causality, whereby tiec elements of
a spatisl system are reduced from rest to motion by a non-
spatial cause,

L, Individualizing causality, whereoy a spatial system
is ziven a new and more complex arrzngement (without the

ereation of ratter or motion) by a non-spatial system.“

2. Driesch, Science and Philosophy of the Organism,

p' 3190

3. Ibid., p. 317.
bl Ibidc' ppo 320*321
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Without attempting a detailed exanination of Driesch's
account of the origin of the idea of csusality, we might remark

that it is rather dubious whether a concept of 2n ens r tionis,

a relation existing between ideas, can be established with any
certainty to apply outside the realm of id as. It is interesting
to note that historicelly it was this very difficulty {(about
applying to things a concept that refers omly to related ideas)
which bears a large vart of the resnonsibility tor the origin of
podern idealisa in Herkeley.5
Driesch, it is true, cousiders it as an established fact
that the relation of dependency is foun: in the ocutside world
as well as among ideas, but it is noticeatle that tre external
naterial world that Driesch discusses later is a mechanical one
vhere causality is reduced to an absolute nirimum., .nd it is
equally noticeable that the locus of any causality characterietic
of the Organism 18 moved from the material body to a substance
more nearly resembling an idea in its existential status,
Assuming however that t~e real and universal applica-
bility of causality in becoming c.n be established, even if not
- Of Driesch's grounds, we must examine the kinds of causality
emumerated by DUriesch to see wh t this division will tell us.
The first and obvious characteristic of this distinction is that
¢ll the kinds of cause enumerated are subdivisions of efficient

causality, and this in srite of the fact that tre origin of the

1dea of causality in Driesch is a sort of formal causality. it

5.cf. Etienne Gilson, The Unity of Philosophical Experience
(N.Y,: Scribners, 1950), p: [ o ’
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any rate, .riesch, in dealing with the extcrnal world, is conmn-
cerned principall: with extrinsic causes, a fac.or that influences
his treatemnt of the entelechy later on.

The second observation I would like to :zxe concerning
Driesch's division of causality 1s that even in the genus of
efficient causality the distribution can be considered adeguate
only if we assume a mechanical point of view, The three things
assumed by Driesch to need explanation by either an extended or
an unextended causal system are nrecisely the elerients that the
mechanist finds basic to the material world, namely a ~ultiplicity
of particles, motion in those particles from one place to ano=-
ther, and the spatial configuration of those particles., Uince
Driesch's view of the orcanism 48 not primarily a mechanical one,
it seems that this is not the place to enter into an extended
discussion of mechanism, However in our discussion of thc naicure
of a machine in an earlier chavter,6 and in our aopraisal of more

profesasedly mechanical systems in the chapter rollowing,7

the
ontological emptiness of 2 machine is apparent; the machine as
such has no activities and no being, whatever it may scem to
have of either it has in virtue of sources external to itself.
Driesch's statements throughout n1is works 2.e not uniformly

mechanicel, since he speaks of various c-enical forces and of

various other qualitative torces of lignht and matter.8 Never-

6. cf. supra, Section II, Chapter 3, pp. 183 ff.
7. cf. infra, Section 111, Chaoter 2.

Driesch, Science gnd thilosophy of the Organism,

8,
PP * 97"98 [
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theless he is explicitly in sympathy with the mechanistic
ambition to explain even these forces in terms of extended
matter, locomotion, and position.

A third brief observation right be made concerning
Priesch's division of causality. Of the three kinds of effects
possible to non-spatial causes--number of »arti:les, rowtion, and
position--only the last is considered as being actually renlized
in the exneri-iental world. It is very difiicult to understand,
for me personally at least, how such a cauce can be the cause of
the confipuration of varticles without being the cause or the
eming-to-be of that confiiurstion im any way whatever. &nd
#ince the only way particler can asswic a position they have not
had before 1is either by being created tL..ere, or by bheing moved
there by somnethin;r else, it i: obvious t .at according tc 9riesch
the non-snatial system is just such a cause of “eing byt not
of becoming.

A1l of these dif leulties in Driesch's theory of causality,
it seems to me, are the result o a certain conflict that must
inevitably arisc between experience and the assumptio:.s necessary
to the experimental method, between the phillosov.ic and the eupirie
ologicayhféments in man. The philosop.iic experience teaches us
that there are certain qualities in reality that are distinct
from and in a sense superior to any geometric-lly understandable
arrangesent of discrete eleuents, otherwise t" o geometrical
shape itself would be not only unintellicicle but completely
unknowable. On the other hamd, the physicist, being himself

incapable of the direct generation of most natursl effects, and
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observing that the only way for him to nro.uce such an effect 1s
by bringing the proper cause into spatial conjunction with the
appropriate matter, in a way is forced to deal with qualitative
features in ter.s of geometrical figures. Uriesch almost in-
stincti ely recognizes, therefore, that ther. are as ects of
reality that are not intelligible from the »oint of view of un-
differentiated matter in o scate of locomotion, %ut lLis scienti-
fic background seems to coe.ce hii' into regardin; the . terial
co-efficlent of these as a machinelike arranscmuent of parts. 1In
a way this confusion already inplies an entirely immaterial cauce
of such phenomena and the divorce between being and becoming that
ve have already noticed., However unlikely his theory ..ay be
otherwisc, the separated entelechy is the only possible solution
to Driesch's epistemolorical dif:iculties.

In aspite of the criticisms we have made of Driesch's
outlook on causality, the necessity of the ele.ents of his defi-
nition to a rational and realistic science of the world cannot
be too strongly emphasized. OQur quarrel is not with the basic
concept of causality exhibited by Driesch, but with his too restric-
ted apnlication of that concept to the ratcrial world.

ln his application of tl.ese ideas, Driesch proceeds to
show that there must be & non-sp:tial czuse of a spatial con-
figuration of elements within tl.e orgonism by a >rocess of elinie
nation, .aving decided arainst the nor 1l soeration of any
matter-creating or ~tion-creating causality on the basis of the
Principles »f the conservntion »f matt-: a.d of the conserva' ion

of eneryy, Driesch proceeds to show by a series of Lhree or.u-
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ments that what he calls "singular ceusality,” i.e. the influence
of one material system upon another, does not account for pheno-
mena observable in living things.

First, no mechanical cause, eith.r physieal or chemlical,
can account for the elsment of purporefulness exhlbited in an
orgenism when divided as an embryo. Thus a quarter o. the em=
bryo of the sea-urchin, separated artificially, developed nor-
mally although on a small scale. Obviously then -Le parts of
this embryo are not deter—ined by their nature to produce any one
determinate part of the fully developed organism, beccuse a part
that develops into one part in the case of tne undivided e bryo
develops into another in the case of the divided »ne. i{or can
it be acecounted for on the baslis of external causecs, most of whigh
are non-directional and the rest of which are known to havc no
specifying influence in certain kindc of embryonic develorment.
Nor can there be any structural forces, internal to the organism
but external to the parts, accountable for the difierentiation
between what becories »f the part in one case an. what happens to
it in another. If this structure were p:rely physical, it would
be destroyed by the division; if chcuieal, .ts rcsults would be
geometrically regular like a crystal, and 2ll varts ha.ing a
similar composition wo.ld be alike in stiuc-ure. No @patial
systen, therefore, is capable of accountiiz for the stiucture of

the adult organism, hence tiere must be a non-spatial cause.9

9. Driesch, Science and Philosophy of the Organism,
PP. 88‘106 [
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Second, in a =imilar way the "complex-ecuipotential” sys-
tem of the ovary is made up of numerous cells, all descended from
the sare parcnt cell or "Anlage." Morenver, ezch one of these
cells has basically the same votentiality as all of the others,
and tiie same potentiality as tlie Anlage itself--the power of de-
veloping into a complete organism, If, then, the living organism
is a machine, it follows that thc¢ Anlage and its daughter cells
are macilnes too, and if this is true, then the consecuence is
thet a machine can be divided indefinitely and still retain its
nature as the same machine, an obvious impossibility. The only
gltermative is a non-spatial eause different from the spatial
system itself.lo

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. “ven if
the examination is carried on from & behavioristic standpoint,
it remains true that thc learned reactions to stimuli differ from
mwodifications in the behavior of machires due to past stimuldi
{e.g. in a phonograph) in the following particulars: that the
reaction of the machine t.ereafter is fixed and identic~l with
the stimulus trat set up the new behavior pattern, whereas the
¢hanged reaction of the animal is not necess:rily identical
with the stimulus that set up the pattern but is governed by
& gpecific end of the animala' behovior, and at any rstet he
nature of the response is entirely different from that of t.ae

otimulus, i‘oreover the animal responds to tne stimuwlus as a

10. IbiR,, pp. 147-150.
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meaningful whole, whereas the reaction of t''e machine varies in
exact accordance with the variation of the parts of the stimulus.
Thus it is obvious that t. ese leained actions of aninals dirfer
essentially from anytnin; that 1s vroduced by a spatially or-
ganised systeri, ( a machine}, and must, by eli:r.instion be ca.sed
by a non-spatial cause,11

Insofar as a scientific proof of t-.e differing notures
of tue living and t".e non-living is “possible,. uLriesch's work
is certainly such a2 proof. However no proof ol the nature of a
thing can be based entirely u »n exoerimental science alone, ime
asmuch as there sciences deal with the intrr-connections of the
observable. Lf therefore, a really anodictic proof of the non-

mechanical nature of tnc orr nlsm is to be achieved, it cee's to

me that 1t depends upvon a philosophical analysis of t e achine,

an analysis that will reveal =5 e facet of mechanical o-eration
that is completely incompatible with the behavior of living
things.12 Obviously Driesch tries to perform just soue such
analysis., Jurthermore, if we are s esking of & i.rely physical
machine, i.e. oneé in which ti.e differentiation between tne varts
is solely a difrerentiation of position and shape, tren it seems
quite clear that Driesch succeeds in his analysis, for it 1is
Just such an or;znization, e.,g. in a printing press, t: it

tanuot be divided -iithout being destroyed. Fowever, if tne

organipation under discussion ¢ an nrganization of che rical

ll. Ibido ] ppo 202‘211&0
12, cf. supra, Jection Il, Cueotes |, pe 140.
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substance, Driesch's case is not quite so clear, The difference
between the chemioal and the physical machine is this: that a
shape, when it 1s divided is no longer the same shape, but a
chemical substance can be divided into extremely siall parts
without altering its nature or its basic activities. In shor§,
a division of the extension of a thin: certainly changes the ex-
tengion, but it does not necessaril: chanse anythihg else. Sup-
posing, therefore, a polar chemlesl organization within a living
cell, it is cornceivsble thut very nany divisions could take place
along a certain axis without destroying the basic organization,

and consequently without destroying the chemical machine. In this

case, therefore, Driesch supplies ti.e lack of intelligitkle ne-

cess.yu, With certain observaule consequences of chemical organi-

sation within inanimate things, viz. that che.ic.l organizations
always have a regular, geonetrical Iorm, as in orystale, and

that parts with chenically identical natures should have the same
shape. Now both of these ‘consequences mav seem highly probable
to us, and indeed it may be that in nature they are absolutely
necessary, but thelir necessity is by no means obvious to us. In-
deed, in the second case, since tae varying -hysical structures
of the orgcnism are presumably proauced by tne interaction of
various chemicals within our presumed nachine, varyine inter-

actions woulc tend to produce differing structures, even though

the busic chemical substance out of which the struct.res were

formed were te same. In any case, these observed differences

Ray be enough to force Driesch to conclude ti.at t.e orgzanism

differs from the physical and chemical machiucs found in inani ate
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nature, but it 1s not enough to show that tney ar: and must be
essentially different, An indicotion it 1ay be, even a proof to
the degree t'at scientific proof o»f this proble: is nossible,
but since certein of the impossibilities foual by “riecch as
resulting from the supnosition that the orgznism is a rnachine
are merely c*atements that spatial systews do not produce such
results, and not really demon:trotions that they canndt, the cer-
tainty produced b, this proof is not of » ohilosophical level.

Pretty mach the same thing could be said »f Driesch's
third proof for the existence of #n entelechy. 1t is guite
obvious that the behavior of animals in response to external
stimuli differs considerably from anything found in the none
living world. It is equally clear that Nriesch has with con-
siderable skill seleci.ed and pointed out some of the differences
observible between the two classes. Unfortunately it ic n-t
equally obvious, at least not from Driesch's analysis, that
the differences discussed by Driesch are of an essential nature,
They are simply disparities of operation that do, de facto, exist
between mechanical ond living deings. I do not say that a case
could not be made out that some of the differences nentioned by
Driesch really are essential; I think th:ut this is particularly
quite possible in the case oi the response on the part of the

animal organism to the wholeness of the stimulus. “hat I do

8ay 18 that Driesoh, unhappily, does not carry the proof through.
The point of the reaction to the wholeness of tiie stimulus on
the part of the organism is that from a purely mechanical point

of view, or from any material standpoint at all for that matter,
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this wholeness does not even exist; the unity, e.g. of a sign,
48 a meaningful unity and can only exist on an intentional level.
what Driesch succeeds in proving, tuerefore, is that animals act
5y means of knowledge, a conclusion that is so obvious ti:at even
many materialists, like Haldane, ea.it its validity.13 Vet
priesch needs to do, therefore, is to ahow that knowledge can in
no way be considered a mechanical or a non-vital action. However,
priesch himself makes this approach impossible by what seems to
be a purely gratuitous assumption of the behavioristic methodo=-
logy.lh It must seem slightly inconsistent to a Behaviorist that
Driesch brings into evidence a concscious unity while throwing
ont consciousness. 1In short, Driesch is vnce apain working on
the periphery oif a truly avodictic proof, and 1s working with
what are really esscntisl difverences in behavior without showing
¢learly that the disparity is really specific., Once g .2in,
therefore, we might say that Uriesch really proves his point,
but that tre proof as it stands is lacking in certainty.

In a way, Driesch's proofs for the exicstence of tie en-
telechy, as well as his rather techanistic view of the nature of
material reality, are responsible for the development of his
vlews concerning the nature of the relation of enteleciy to

material organism and tae nature of t*e entelechy itself. Of

13. J.B.S. Haldane, Marxist Philosop"y and the Seiences,
PP 153-154.,

li, v A8 we noticed in the exposition oi thisc argument in
Section I, Chapter 2, Driesch is not riself able to resist the
temptation of explaining how we are able to understand the be-
havioristic proof by smuggling $n a little introsnective psy=
chology. cf. “18 3Seience .nd Fiilosophy of the Or;anism, p. 204,
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these conclusions, the most important are th.se having to .o with
the nature of the entelechy considered in itselr.
First of these conclusions is the unextended character
of the entelechy. This follows from the fact t.at & division of
the organiem does not destroy the wholeness of the entelechy, as
such a division would do if it were extended.15
Second, the entelechy is not dependent for its existence
wpon any body. This Driesch proves indir-ctly by a reductio ad
absurdum., If the entelechy did not exist inderendently, tien the
bedy would be the cause of the entelechy, and t-is would in turn
inwlve three results contrary to fact and resson:
g2.) The entelechy would ve i.self extended and hence
divisible. But we have seen that this is not true.16
b.) There would have to be a2 kind of "1iving‘substance"
to bear the entelechy. But the "living substance turns out
to be simply a mixture of highly complex but quite obviously
inanim te chomicals.17
c.) The entelechy, as the result of a material thisg,
would be material and subject to alteration by material
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. 1bid., p. 293
18. 1bid., p. 293.
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As against the Aristotelian nosition that there -ust be
some sort of activity independent oi matter before an existence
{ndependent ol matter can be ,postulated, .riesch objects that
this principl¢ is not universally true. or instance, the ar-
e¢hitect does not depend for nis existence upon bricks, though he
could not act if it were not for the existence of t .ese same bricks.l9
Third, the entelechy is an "intensive manifold' since it
produces a spatially complex result without being extended itself.zo
fourth, it is not "located" in any one part of the body.
This i3 once again the result of its luck of exuension.zl
Fifth, Driesch embraces a somewhat neo-rlatonic view of
the unity of the entelechy. The impossibility of dividing the
entelechy when the orranism reproduces, nd the obvious frct of
unity wichin t(he universe lead .riesch toward an assertion of a
sort of world entelechy--a su;er-personal source of unity for
the universe. 'n the other hand, the multiplicity of orgunisas,
and the multiplicity of levels of functioms even within one and
the sane oryanistr coax an admission of 2 multiplicity of modes
within this unified entelechy.22
It takes Orieskh the whole of a tuo-volume work to estab-
lish nis proofs of these points, and it seems 2 little presumntu-

ous to pass judiment upon his conclusions on t.e basis of a

19. Ibid., p. 296.
20, Ibid., pp. 245-247
21, ibid., p. 299,

22, bid., pp. 331-332
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drief discussion. I would like, so far as 1s possible, to limit
my comnents to the second point, the independence of the entelechy.

Une point that immediately strikes us in connection with
Driesch!s discussion on this subject 18 a peculiarity in .riesch's
{idea of substance., HKis syeaking of the iupossibility of buying
lion-substance, as distinct from the composite that is iion-meat,
in the market place manifests an underlying su- position tiat the
unified substance must be cualivatively homoseneous. Wwithin a
particular philosophic systen:, such ¢n assumotion nigut be con-
sistent, e.g. within the mechanistic system where qualities are
regarded acs functions ~f extension. To make this assumotion
evuis within-that system, however, is to assume that we know the
nature of the substance before we know the nature of its efiects,
a supposition that is contrary to all of our experience. The one
thing that can be reasoned to with certainty concerning substance
1s that it exists in itself, and if our preceding analysis was
correct, the one substance of vhich we have a direct experience,
the Ego, is not homogeneous in either its spatial or ite tem=-
poral extension.23 A philosophy that makes any such presupposi-
tions about the nature of reality does not wait for the evidence
of the facts to decide whether or not ti.ere is any differcuce in
the organism considered as 2 body ana the cor:oreal substances
of the inanimate world; the ques-tion is pre-judged in the prin-
¢iple. . or either a subst.nce is homogereosus aad thus ouite dead,

or else the organized body is not a suvsta.ce and can be only a

23, cf., supra, Section II, chapter 3, pp. 176 ff.
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rachine. The question in that case is not, "Is or is not this
organism a machine?" but, "wWhere did this organic machine core
from?" .And even this question presents an already settled pair
of alternatives, for the ortological e.rtiness of the nachine as
guch is bound eventually to drive caus:l explanations of such
systems buck to some non-spctial cause. The sz .e relentless
logic that so often drives a basically mechanical shilosophy
into idezlism is operative here too.

In 2 way the same basic supposition is visible in Driesch's
arguments that if the entelechy were denci.dent for its existence
upon the body, it would be raterial -rnd extended, a result that
is impossitle on the basis >f ris experiments. .iere the immediate
difficulty seems to be in & univocal use of the terms "material®
and "extended,” as being synonyms for the word "body." Hence
vhen Driesch says the entelechy cannot be material or extended,
what t.e means is that the entelechy cannot be a body like the
body it produces. It is not perfectly obvious that we should use
the words only in that restricted sense., ue mi,ht easily refer
to the art of a nainter as being a material, extended art, not
only inssfar as the pailnter is an extended thing, but insefar as
the exercise of the skill involves the use of several spatially
separated parts of the body. It would be ridiculous, hivevcr,
to talk of the skill itself as a body ti:at inhabits tre body of
the painter, or to say tiat when we ruillotine the painter we
¢hop off a piece of his art at the same time. TIhe art is ma-
terial and extended becaure it depends upon *i'e¢ existence »f a

-

Baterial man, but not because it i. = body of determined size
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and shape itself. Similarly the art ic divided when it is pos-
sessed by several painters, although there ie no way of dra.ing
a diagram of how the art is to be cut up when it is arnortioned
smong the many artists., the art in this case would he said by

Aristotle to be moterial and extended and divisible accidentally,

as opposed to the body of the painter which is said to have
these characteristics by its very nature.zb

Such an alternative seems not even to h-ve occurred to
Driesch, and it is worth while seeing why. The argu.ent he gives
is thmt an effecf produced by tie body must be of the same nature
as the body, hence materisl, extended, divisible in precisely the
same vav as the body 1s itself. Clearly it is true of the effi-
clent cause that it cannot produce a2 beine of a hipher order than
itself, and it seens to be this fact thet leads Driesch astray.
For as we have already seen, Driesch in his preliminary treatment
of gausality analyzes only extrinsic causality. Consequently
the sort of accidental materiality that aight arise in ¢ being
from dependence upon a cause that remains in the effect (in this
case, from a material cause) could not possibly occur to Driesch
in view of his somewhat truncaoted view of causality, ind this
abbreviated outlook on tne possibilities of dependence in existence
night be traced (although, of course, Driesch himself does not
trace the thought through these channels) to his mechanistic
basic outlook, an outlook that begins by searching for beins and

action in something outside the being and agent.

24, Aristotle, Pnysics, II, ch. 3, 195 a 34«36,
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Digressing a moment from the nature of the entelechy as
1t is related to individual entelechies, e con notice a similar
bias arisin: in Driesch's opinion concerni:n; the universal en-
telechy. Tn some fashion this affir . tion of 2 universal entele-
chy is ‘erely a recornition of tho faet thet the precence of unity
and deter. inate action in a world -arked by potentiality and im-
perfection demanis the pre:zence >f an efficient cause, actual and
perfect, d stinct from the corporeal world. Etut Driesch carries
the argument to the voint of i1dentit'vin,” the unity of the phy-
sicel universe with that of the im sterial causec, of reducing the
actions of naterisl beings to the actions of the entelcchy. 1In
this w2y, Driesch robs t''e whole material world of aay elain to
agency, to intellipgibility, and eventually to heing.25 At
least we right say tanat Driecch so pilfers reality from the cor=
poreal universe in t.ie conclusions, were it no: for the fact that
the mechanistic aovcroxitation ndopted for vractical ourposes by
the physical scientist assumes, when :sed as a practical nhilo-
sophical principle, _he ontal vacuity of mstter at the lecvel of
the first orinciple of trought.

To return to our dicscussion of the entelechy of -he
orgenism, we¢ have ceen that Driesch's argu-enl ic a reg ti.ec one
that suffers from the fuct that it >verlooks -re >f the poscible
alternetives; however the cuestion .till arises as to whether

or not the conclusion ic correct, even if tie argument is

i
25, his tact is even recognized by some of Driesch's

fellow vitalists. cf. J., Arthur Thomson, The System of ‘nima
. s Jo - . mate
Nature, (N.Y.: Henry Holt, 1924) p. 170.’ -
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not totally adequate to cstablish that corrsctness. «e have dis-
cussed in another chapter ttre pistotelian position that the exis-
tential status of = being 1s reflected in its oper:tional inde-
pendence; a renewal of that discussion here would be superfluoua.26
Actually the truth of this principle is based upon a state of
affairs recognized by Driesch himself; the fact that whatever
is in the cause can be reflected in its effect, but that nothing
slse besides what is actually Te¢sent in the cause can appear in
the effect. The principle does not claim that every action of
an independently existing being will be independent, but simply
that some of tem are, and that it 1is by means of t.e independent
acts that we can know absut the independent existence. 1ln Driesch's
own example of the architect whose activity depends on bricks,
but whose existence does not, it is quite clear that the archi-
tect is a complox-being who has certain activities that “ave
nothing whatever to do with bricks, and even ~as certain activie
ties as an architect that do not involve the actual, as opposed
$o the intentional, existence of bricks. If it were not for
the existence on eit.er the intentional or actual level of some
sort of building materials, the existence of the architect gua
architect is impossible. Furtl.ermore, the only way the Driesch
knows that the architect goes on existing with or without bricks
it that the man goes on acting with or without t .em.

Applied to the problem of the organism, this principle

insists that not merely the effect but the operation oy which

26. cf. supra, Section iI, Chavter 3, p. 182, n te 11,
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the effect is produced is waterial, insorar as the operation in-
volves the transportation and aualitative chan;e in food and
the spatial disposition of the qualit tively diffc(ring r~arts.
There ls simply no activity in the case of nost living t.ings
that bears witness to an independent existence of an entelechy
different from the or - anism itself.

It is possible to -ake out a :ase for the immateriality
of thought as an operation,27 although it is not within the com-
pass of the present treat .ent to do so. On t.is supposition,
however, Aristotle points out t.at the soul that possesses such
an activity is separable in existence from the body. ..ven on
thls bosis, it is simply impossible to account ror men as spiri-
tual beings that happen to be related to a body as its efiicimnt
cause. Lven if it were not for the fact that certain operations
that belong to the ego are operstions that 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
would be contrary to the proper order of being:z8

"This position,” says Tho-:as Aquinas, "is untenable....

Inasmuch as the hu. 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 tne soul is
naturally capsble of acq.iring immnaterial knowleare from ma-
terial things, evidently its species can te comnlete only

when it is united to a body. For a ti:ing's species is come

pPlete only if it has the things necessaiy for tine prorer ope-
ration of its species.”

St. Thomas explains this .ecessity oi tue body tor the

sake of knowledge more fully in another passtge dealing with

28, ot. Thomas Aquinas, De Anima, art. 1, trans, by
Dr. Rowan.
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2
the Platonic theory of knowledge:

"Now according to this theory, i. appears that no expla-
nation can be offered as to why the soul is united to the
body. For (if the body does not contribute t> the knowledge
6f the soul) this union 18 not for ti.e sare of the soul,
because the soul when it is not united to the body can still
exercise its own .roper one.stion, where s its proper opera-
tion is impeded by its union with the body. oimilarly,
according to this viewr, it czanst be argued that ¢ e un:on
of soul and body e.ists for the sake of the body, tor the
s,ul does n:ot exist for tne sake 51 the Lody, but ruther the
body for t:e soul, becavse t e soul is nobler than tne body."

The question of t e livir. substance, i .erefore, even-
tually depends upon the being that is tte final end of the arent's
action, in the sense of that for t..e benefit o, which the sgent
acts, since that end is the agent itself. 1In the case ol those
living t:ings that ranitest the vegetative and sensitive opera-
tions only, the beneficiary is obviously the organism «: a nateri-
al dbein;. 'n the supposition that t:e imiaterial mind “as an end
that 4s not thae ero >f a w terial thing, the ‘entelechy” or soul
of an intellirent being could be considered as an independent
agent, but de facto in the cose of tre ratcerial intelligent beings
of our exerience, i.e, hu.an beings, it is nccessory for tre. to
operate as material bein: : in order to attain lLe immaterial end
that is the completion »I their nature.

"everti.eless, it remaing true thot if trere iu any va=-
liditv in the arguments for an entelechy or soul distinct from
the spatial arrange ent of parts wit..in the . aterial ory nism,
that 1ife principle is the actuslity in virtue of which the or-

Banism i: able toaact. In this sense, t en, the entelechy is

29, Ibid., art. 15,
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iho efficient cause of the living operations, and is even the
efficlent cause of the developed organism itself, insofar as the
pature vody 1is the result of those vitsl activities, There 1s
pot, tiereiore, 8o much a question of disagreeing with Jricsch,
at least with regard to thc nositive results te has come to, as
there ic a nroblem of seeing how he could have arrived at those
results without seeing that tte further implications of the
scientific apnroach itself point in ti¢ dircction of the Aris-
totelian solution. The biological science sets out to study
the nature of the organism as a given fact in the material world;
Driesch's vitaliam in the lour run abdicates this task in favor
of studying the activities of a bein: of another order entirely.
Yet it seems to me that it is cerhaps the fault of the science
itself that thi-s ressult coues about, for by desling it the
tctivities of the orsenism on 2 phenomenal level and °nly in
their intcrconnections with other pheno.ena, by explalning those
operations in t“erms of causes that are extrinsic and rnoc intrin-
#e, the biolorsical science, like all its experi:ental brotliers,
tends to breed o nhilosonhic forcetfulness thst (L ere is nore
than one ty»se of dependence, and that a causcl interaction way

be mutual rather than simply one-sided.



SECTIOR IIIX
CHAPTER IIX

AR EVALUATION OF THE mATERIALISTIC
LIFE THEORY OF J. B. 5. HALDALE

It is one of the favorite theses of mechanistic theorists
concerning the nature of life that the reason the vitalistic in-
terpretations of life arose in the first place was the lack of
knowledre of machines., e nechaniccl age is the modern age, and
it wos not until shortly before the time of Descartes that such
devices had reached - sufficient degree of rerfection to exhibit
any resemblance to a livir~ being.l Perhavs a little vore pro-
found explanation of the reason for the comparatively moderm
trend to mechanistic exnlanations of life lies in the relative
novelty of the erphasis on mathematical explanations in natural
science~-an emphasis that by its very nature tends to produce
mechanistic rather than non-mechanistic views of reality. Uhate
ever the explanation, it is important for us to examine the nre-
swppositions and contributio>ns of the rmechanistic view of che
nature of life to discover whether or not this outlook does add
80te new dimension to the nroblem that vw:s not accounted Ilor by

the esarlier animistic or vitalistic anslyses, whetler or not it

ls e¢f. J. B. 8. Haldane, "‘hat is Life?" in .dventures
of a Bilologist, p. 50.
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raises some difficulty insoluble on other grounds or perhays of-
fers a solution more simple and ore satisfyin. than ary others,

The principal wvehicle here chosern for this discussion is
a re-evaluation of the materialistic position taken by J.B.S.
Haldane. In large measure, Haldane's arr-u:ents for lLis position
are representative of those used by all theorists propounding a
specific sareness between the world of tie living and the world
of the non-living. However, 3s ve pointed out in eur earlier
treatment of laldane'e theory, the results of :ialdane's analysis
show certain atypical features, For this reason, in order to
give as comnlete an undersianding of the value of mechanism as
a vhole in dealing witn the nroblems of life, it will from time
to time be necessary to deal with asnects of mnechanicztic treory
that are neglected or even frowned uron b Holdene hi icelf,

)Joreover, I do not intend to undertske = point by —oint
evaluation of each of the arguments advanced by mechanists, »any
such arguments differ merely in the factual matter to which they
apply 2 uniform interpretation, and since it is the interonretation
rather than the facts that is in question here, individual exami=-
nation of each argument would be needlessly repititious. ror this
reason, the zr-unents of tie :iechanists will be grounred unacr a
few main headings which will then be evaluated 2s 2 whole. Iirst,
then, we will treat of the nhil-ssophic presuppositions comaon to
mechanistic systens @8 a whole, with ccecial attention !> the
Particular brand of »aterialism esroused by "aldane. lcxt we
will discuss the insights siven by Mechanism into the s»lution

of the problem of the nature of life,
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In en absolutely pure form, mechanism or atonism has
very seldom appeared on tle philvusophie:l horizon. I'hc comron
elementa of all philosophic meechanisms is .: e exphasis upon
quantity as the yrincipal attribute of -tter, ‘hie gualities
that we corceive in material things are ordinsrily de-emphusiced,
their aumber reduced to an absolute wirimum, and the v-st rnajority
of them regarded as subjectively differi=s inter-retations o>f
what is objectively one. rhe utteruost liiit of this terueacy
18 reached in the absolute denial to m:tter of any qualitative
attributes at all., Such, for exarvle, is the mechanistic view
of matter taken by Jesc.rtes--the essence > .uattcer is exter siom,
wherefore che only diif<rcice btetween one material subs..nce and
another is & difference in s ape, ancd the only ki .d »i iaterilal
charge is locomotion,

At least 1In its extieme forr, such an analysis of the
material world ic entirely unsctisfactory, and ‘or this reazna
the mechanical view of the world nis long since ceased to execr-
cize any philosophic~l fascinat-on, 7The principal objection to
such a pure mechanism is that it ac.ually rew ves from .atter any
possibility o»f any proper activity, o remove tie gquxlitative
attributes from mattci, as ;eulincx and ..alebranche clearly saw,
18 to remove from them any sort of causal efficacy; extensions
alone cannot react on each other unless in virt e of some mutual

resistance, vemperature, cohesiveness, or some other claracteristic;

7
R. ener Descartes, Les Principes de la Philosophie, in

Gg&vres de Pescartes, (Paris: J, Gilbert, 1950), Pirs 1, n. 53,
and Pars IV, n. 198, pn. 119 and 398400,
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a triangle is invisible unless there exists some material mode
that corresponds to color, intangible unless thiere is some hard-
ness or heat in its mskeup, In short, a really consistent me-
chanism reduces material reality to a machine, and in a i&chine,
as we saw in the second section of this work, the princiole of
motion and rest is entirely extrinsic. snd becsuse being and
causality are correlative activities, the denial of causal eifi-
cacy is at the same time the denial of existence. It wacs the
realization of this very patent corollary that constituted the
original insight characteristic of Berkeley's idealism: 1if ex-
tended reality does not operate, tlere is no particular reason
for believing that it exists eit;her.3

In spite of these shortcomings, the mechanical view of
nature has certain advantages from a practic~nl point of view,
advantages that are reflected in the continuing mecharistic pre-
sumptions underlying modern scilentific oractice., There is a cer-
tain truth to the Newtonian complaint that the gualities in
terms of which the Aristotelian explanution of material events
is given are "occult."h It is a matter of experience that any
sort of science of the reasoned fact (propter quid) in terrs of
the substantial forms of material beings 1is possible only on
the most widely reneralized basise~the soecific na.ures >f ma=
terial things remain hidden from our eyes, intellectvally sneaking,

although we may be able to analyze them renerically, If any

3. Etlenne Gilson, Ihe Unity of .-hilosophical Experience
PP. 187-206. S ’

4, Isaac Newton, Principia } athematics, p. xvii.
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understanding of the facts proper to the srecies of material
thinges 18 to be acquired, this can onlv te through another approach.
Though the substantial nature of mobile beinss may be mysterious
as being deeply immersed in matter, the guantitative aspect,
vhich 1s also bossic for the existence of material qualities,
is the subject of a science that from the human point of view
possesses the highest depgree of intelligibility, i.e. mathematics.
A science not only can be but has been constructed that permits
the deduction of certain qualitative aspects of material species
on the basis of mathematical, i.e. mechanical, stwdy, Ultimately,
for the reasons fiven above, such a treatment rust fail in giving
eomplete understanding since it treits only of causes extrinsiec
to the substantial nature itself, but from both a t.eoretic~l and
a practic~l standpoint, this mechsnical arnroach is the most satis-
factory one available for the analysis of the particulsr factual
material with which it deals.5

It i3 precisely because the basic truth perceived by
mechaniam, viz, the truth that every qualitative change devends
upon and accompanies a quantitative one, is the truth at the
basis of the success of madern experirental science ti1at modern
philosophy continues to hold to variations of the nechanical
hypothesis, variations designed to supply the shortcominys of
the theory in its pure form. One of the results of this com=-

promising process has been a sort of atomistic dualism, a charac-

7
8§, cf. Maritain, Degres d¥ Savoir, pio. 83-01
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teristic representative of which is ti e Dlalectical !"aterialism
espoused bty Haldane.

These apparently radically opnosed theories are thus
elosely related in the fact that they proceed from a comnon way
of looking at the world. The differences netween the echanistic
and the “ynamistic view ol the world include not only their di-
vergency on the matter of the existerce of activities, but an
equally b.sic disagreement on tl.e ouestion of tle existence of
substmnce; kechanism affirms such an existence, whereas Dyna-
mism denies it. If substance is understood in the inert and
shangeless sense understood by the i echanists, it is c:.sy to
comprehend why the Dynamist feels compelled to deny its e:ristence.
Actually, however, the difficulty faced today by these two schools
is one that they have in comron, 'nd one, for that matter, tlat
they share with the earliest vrovonents of their views, thc
Rleatics and the Heracliteans, The problem ig how to stuff 2
diverse and analogical reslity into a univocal concept of being--

in the case of the moderns into the ens guantum characteristically

studied on tl.e second degree of abstiaction--and into an analysieé
in t-rms of one uniform scientific method--presently the mathe-
matical method. 1In the nresent day discute the divergency of
opinion results from an atternt to analyze substance in terms of
ite quantitative modification, t» undrrstand being in itrelf

a8 though it were being in another. The result is a perfectly
legitimate science as long as it abjures all philosophical pre-
tensions, hut when 4n atte-rt is made to trznsfer the results,

as is, to tiie philosopnic sphere, th.- inadequacy of tue method
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as a philosophic mode of procedure becomes clear in the opoosing
tendencies mentioned above, ipproaching subsgtantial chan:e from
the point of view of the science of “he immobils, tie philosophic
result is a denial of substantial change, in one case by affirming
substance but denying chonse, in the ot! er by affirming change
at the expense of substance,

without going into a cetailed refutstion of tie vialec-
tical | sterialism professed iy Iecldene, we cz.. easily understand
how tiie philosophical nosition zt its b'cis came into being. Ad-
mittedly, the ~hilosonhic side of arxigs results from the ~ttempt

to gather all human knowledge under the scle tific method proper

7

to I'hysics. In the cuse of tie tarxian philosorhy, the rotive

for thic strvipgtt-jacketing of reality wit.in a single nethodology
seems .o lie in the practical applicability of the nethod, &
applic#bility tihut has led sore observers to clessifly exverimental
thysics as an art rather than as a science,8 an 3 slicabilicy

that is regarded by sore of the outstanding apologists of modern
science as its chief characteristic, e.g. by Comte in his fzuous
"Savoir Eggy,gzﬁigir afin de pouvoir." Thus, whether or not we
can accuse the experimental sciences as a whole of being art, it

18 obvious that in the Marxist understarding of tcn tl:ey can be

6, NMaritain, Philosophy of Nature, ('.Y.: Philosophiczl
Library, 1951) po. 41-1%,

7. J.B.3. Haldane, Marxist Philosovhy and the Sciences,

Pe 5.

169 8. cf, Vincent Smith, Philesoohical r‘hysice, pp. 162~
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9

so characterized.” This fact has important consequences in tl.e

rest of the theory,

The result of t.e scientifi¢ 1o ic, b.sed as it 15 upon
matheratical method, to the whole of .oo-1lity is a onistic znd
phAenomenroclozical underst-riing of reality. Since tne method is
by its very nature adequate for the understa.aing of the category
of quantity alone--and of quantity as it exists in the imagina-
tion at that--the assumption that the method can be imposed as
the only valid one upon the whole rance of huvan knowledre ine-
volves from the very beginning t-at t*e whole of reality can
somehow be reduced to that culegory. ittt idaldo.e means wu.en L6
claims that monism is sunerior to dualisi as a practical program
for research is precisely that dualism does not deiand the ex-
planation in terms of this single formal cnusal factor th-t is
demanded by 2 monistic philosophy.lo As we have seen, the
complaint is not entirely without justification, inasmuch as
specific explrcnations in terms of a philosophic dualism of
any sort are impossible in view of the obscurity of the beings
involved; it is only on the most general level that tunis sort
of exposition aids understanding. Ultimately, however, in terms
of intelligibility, the mathesatical or scientific type of ex-

planation is really no improvement over the phillosophic, even

' 9. J.B.S. Haldane, "he Causes of Evolution, p. 1°%5.
"Por a scientific man, a piiYosopry 18 a nrograr rather than a
c¢reed."

10, Ibid., p. 155. "Over against tncse stand various
pPluralistic syste:s which hold that tle distioactlo.: between di-
fferent minds, or between mind and matter is irreducible., X
objection to them is just t:zt they -roclaim certain problezs to
be ingoluble gerely becsuse t.ree tiougand years of ti.ought by
& few members of a species w-ich may hive many thousand million
Years ahead of it has not yet solved t.em."
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on the level of specific nature; scientific reasoning from tae
very beginning has abjured the task of understandinyg motion since
it deals with this activity by means of trne methodology of the
completely inert. It is perhaps a paradox, but not an obscure
one that thie scientific method which began by denoui.cing the
mystery of qualitative and substantial forms and by seeking to
replace them with explanations in terms of r.ore clearly under-
stood extrimsic causes has ended in its later nhilosophic mani-
festations by denying even the vogsibility of extrii sic causes
and by making a public renunciation of -ny aspirationc to under-
standing anything at all. Fecause, as we have seen, the later
philosophy of science has found it necessary to reject the inert
Cartesian substance, it nas aspired, 2t any rite, to coniine its
attentions to the phenomena and their inter-connections.ll Tsing
the same basic assumption, therefore, that the humsn reason, con-
ceived as operating on the mathematical level of abstraction, is
capable of knowlng whatever we will ever know, the seventeenth
century Rationalists and the rodern scientific rhilosor' er have
ended in contrary positions in the episterological dilena con-
serning the power of the human mind; "Nescartes and Spinozes had
& great vision of the mind as achievinr :n extrustive knowledce
of the whole of reality, the modern has come to thc point of in-
sisting that the only thing certain is the method itself of

2
gaining knowleige, but never its contenc.1 There is really no

1l. Maritain, Philosophy of Kature, p. 47.

12, V. 3aith, Philesophical Physics, pp. 159-100
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great mystery about this evolution in philosophic outlook. Long
ago old Parmenides scttled tihe point thet U.c explanation or mo-
tion could not taxe plice on & mouistie barsis. Comuitted to a
Bingle causal factor by their method, therefore, those who re-
gard enipirical science as a philosophy can orly save their monis-
tic preconceptions and the reazlity of motion by throwing out being
and intelligibilicy sltogether.

Under tliese conditions, the rorist has a choice of two
possible alternatives: he can try to restore a serblance of in-
telligibility to the change of the materinl world “v identifying
it with the evolution of mind, which i: the st ~»f int<llieibi.-
lity, or else he can abandon the whole of the intelligibility
end identify even the mind with mrterial ltecoming. The first
alternative is doomed from the start, at any rate if its pur-
pose is to render t:e brsically irrational understandible, for
all trat this alternative accomplisiies iz to re¢ ove the b.sic
fmpossibility of the explunation of moti n {rom the material
world and place it in the mind. If developrent without cause is
senselese in° the extra-mental world, it is no more understandnble
in the wental, aud the total result of the atte~ t is simrly to
make the reason tie very locus of the unreaconnblc., 7T think
that it is precisely tnis fallure ~f Idealism, at leest of He-
gelian Idealism, that led Farx and his followers to despair of
the mind as a speculative instrument, and led trem 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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this position has a slight advantage in consistency, if scarcely
in logic, over the idealistic version of monistic evolutionism.
It 18 questionable whether the resulting set of opinions can
adequately be called a philosophy, (although this objection may
be only a vrersonal prejudice). But philosophy or not, the set
of opinions comprised under the head of the Narxist philosophy,
or any otrer evolutionary materialism for that .atter, has the
advantage o. rendering itself completely immune from criticism
on its own ground by flatly denying the validity of the re:son
that is the only conceivable means of assessing its value.

This denial of reason takes the form in arxism, as in
other similar philosophies from thre time of !'eraclitus, in a
denial of the nrinciple of non-contradietion, that is in the af-
firmation of contradictories of the same subject. ~f course,
every philosopier must realize that change involves oprosites,
but the attempt to cram a multiple reality into the streighte
Jacket of a monistic system involved a refusal to subject the
opposition of change to any sort of meaningful analysis. If
everytliing is identified in the unity of matter, t :en the oppe-
8ites are not only unified, they are identical.13 Since rational
logic is based upon the impessibility of any such identity, then,
Dlalectical Materialism iz able to dispense with this instrument
and to replace it by a purely historical deseription of progress
through opposites.

13. J.B.S. Haldane, "The Marxist Philosophy," in Adven-
§§£§! of a 3iologist, p. 261, "I do not think that t.ere is any
olc

e between denylns the re:lity of matter and admittine the
ity of opposites.”
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Now it is possible to show, as :iristotle showed over two
thousand years ago, that any position that “ttacks the basic
principle of thought is self-destructive. it is possible to show
that anyone upholding such an opinion is by that very fact destroy-
dng his own clsim to be more nearly correct than his opponent,
and that, as opposites are true, any statement that they make is
ssaningless, since it might just as well be expressed by the con-
trary expression. 0f course, Haldane and the other l.arxists
attenpt a retreat from the absolute denial of the principle of non-
eontradiction by appealing to the ultimate resolution of all con-
tradictions in the infinity of matter, and to a corresponding
infinite truth which can be approached, though never attained,
and is sufficient to guarantee the gre ter relative truths of
one get of doctrines over anobher.lh 'his retreat, however,
rlausidble as it may sound, must eventualfy fall back upon the ir-
rationality that is at the root of the whole system, for any at-~
tempt to analyze the sense in which the matter of tre world is
said to be infinite would show either that the opposites so con-
Vained in infinity (i.e. in an absolute, actual infinity) ecannot
make an appearance except in a limiting principle diverse from
the infinite,15 or that a purely potential infinity (the sense
in which an infinite hecoming would really heve to he infinite)
would be homogeneous chaos without a diverse principle to make

the oppoaition actqal.l6

14. Ibid., p. 230

15. Aristotle, Physics, ¥, ch. 6, 189 a 29-33,
16, cf. Section II, Chapter 2, pl7l.
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The Marxist philosophy, vulnerable as it is on the score

of its denial of the basic principle of thought, .oes not need

refutation so much as it needs underatanding. Haldane clains,

a8 ve have geen, that Marxism 1. the losicrl oitcome 0: t e unie
versal application of the method of empiriolo~icil scicnces to

the whole realm of human knowledge. liistorically, t. erefore,
parxism depends upon the assumpiton that t-.e¢ whole of diverse
reality can be adequately comprehended by a w..ethod commensurate
with one particular aspect of reality. 1Instead of allowing science
to be flexible and responsive to tie demands >f 2 seevin:ly mul-~
Tiple t'ealily, marxism acbtents to encoriznss tiis reality witudn

a sort of scientific corset which distorts re-lity when too much

of the world is stuffed witnin its narrow bounds. 9nce Lnis en-
tirely a priori end unwarranted assumption is understood, the
whole of the Marxist philosophy--its practical aim, its dialec-
tical and anti-rational logic, its evolutlonary e¢:aracter, and
its monistic materialism--becores clear. Haldaene reveals this
methodologic 1 prejudice in his argument against pluralistic
systens, it is not really in terms of an explanation, but in
terms of a specific kind of explanation that Haldane calls
Pluralism lacking.

A8 for the particular arguments by which Heldane atteipts
to defend his choice of the mnterialistic as on.csed to the
idealistic variety of m-nism, none of them scew to mean much in
the absence of the epistenolojiczl suppositions seen “bove. The
question of the physiological explanations of consciousncss ve

will take up late:r in the cha>ter. -s for the argument that



«275=
matter must have preceded mind because the fossil record estab-
1ishes t: is priority, it is a little difficult ts see how the
fossil record could contain any record of the remains of a .ind
that preceded the body. :his is simply a variation of the cheap
ancient argument against t.e human soul that no surgeon had ever
discovered it in dissecting the body.

In discussing the specific vroblem .f the nature of the
living organism, the community of outlosok induced by dependence
upon & unified method is obvious between the modern Dynamistic
descendant and its seventeenth-century mechanistic ancestor. ‘’hus,
although there are the differences in detail we '1:snt exect be-
tween Haldane and the earlier proponents of the specific sam ness
between living and non-living, they exhibit a rerarkable sa-ieness
in underlying conception and plan of ar,unentation. .8 a matter
of fact, it we but substitute some r >dern scientific ter-s for
those of (reek physical theory, e.g. enzyme for fire or helio-
trorism for the theory of absolute natur+l vlace, ve can re-
cognize most of the modern arguments in the De Anlma. !ost of
the arguments, sncient or present-day, are mentioned at least
in paesing by Haldane, so we will use hic arguments as the prin-
oipal focus of our discussion of the value of the anti-vitalistic
theories of 1life. Furthermore, it will be convenient to treat
these arguments from the viewpoint of their bearing uvon the
wity of the organism and upon the exteriority or interiority of
the mover.

The arguments for the substantial multiplicity of the

organism may be summarized under the followiny headin;s:
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1. There is obviously some diversity about the organism.
As a matter of fact there is nowhere found in nature a homo-
geneous living substancc distinct in its che-ical or physical
characteristics from the substaices found in inanimate nature.
Thus as Driesch points ovbl7 there is no dete:i.inate moment when
you can say that digested food becomes "alive.™

2. These qualitatively different parts show a ror.arkable
independence of action. ‘l.en separated from tiae oryanism, ti.ey
continue to turn out the 8szae 'roducts that they do withinm the
org:nism, c«lv:;.ough perhaps not with the same de; ree of efficiency,
nor, in many insvances, for any protracted period of time. Not
all such substances have been isolated but t-ere is no rezson to
suppose that any substance within the organism performs a func-
tion that it does not or might not nerform outside its or .nic
environment. Under the circumstances no orie of the constituents
out of which the organism is made can be said to be alive in or
out of the organism itself, since it performs basically the same
activities under both circumstances.le

3. Arguing in the same fashion, we cun point out that
the multicellular organism are composed of smaller organisms,
1.e, cells, that live t..eir own lives and under prover condi-
tions can continue to do so after the death of the larger or-
ganism, This 1s true, for instance, of the chicken heart that

was kept alive and continued to function lon; after the desth of

17. Driesch, Sgience and Philosophy of the Organism,

p. 291.
18, J.B.S. Hdfdane, 'What is Life?" in Adventures of

& Blologist, p. 66.
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the chicken. Hence the major organism, at least, is simply the
functional total of activities that are performed primarily on
a cellular level.l?

Le 3Similarly evidence is adduced to prove that the unity
of consclo.sness, 5o often brought forth as a proof for the unity
of the orgsnism, is actually reducible to meristic elements. The
proof adduced by Haldane for this fact are tne gradual deteriora-
tion consciousness due to the disorgsnization of the brain at
death or under brain surgery. .s a matter of fact, Haldane com-
pares thourht to a symphony orchestra made up nf an astronomical
number of instruments. The compositions played by the orchestra,
like cnnsciousness, nossess a unity, and tiv« ansence of one or
two vielins among a multitude wruld nake little or no difference.
Nevertheless, the unified musical opus is made up of 2 number of
distinct sounds produced by distinct instruments, and the result
is that the reiovcl of t..e entire wviolin scction has a noticeable
effect upon the unity of the symphony, just as the death of a
major section of the brain affects the consciousneas.20

In the system of mechanism advocated during the seven=
teenth century, the explanation given of tiis set of facts (with
the exception of the last) was that the Sod; was made up of a

multitude of substances w'ich functioned t.rether with tie kind
of unity characteristic of g orinting nress. “n the !:.sig of

t .
his theory, it ahould be nocsihle to wredict in some uetail the

I B . " ..
a 1 13 S Haldane, “what is Death " in Adventures of

20! ;bido, ppo 67-680
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behavior of such a system through a mathematical deduction. [he
total failure of science to carry ~ut such predictions in any
detail on the organic level, and even, :or thiat matter, on thre
chemical level, has led to various systems of holism, e.g. the
Emergent Evolution of horgan, and t-e currently popular Gestalt
school in psychology. These theories admit tne appearance in
composites ol characteristics, cspecially of unity, tih=t have
no adequate explanation in the parts out of vauich the whole is
constituted. The basic principle of knowledge in thece schools
is that "The whole is =leater than the sum or its parts." Un-
fortunately these specifically modein tyres of holisn assume with
mechanism that an explanation in terms of parts is tie oanly type
of explanation possible, and so, ordinarily, tney regard tie
sppezrance of novelty as a more or less irrational element, the
existence of which science must recognize as an inexplicable datum.

Haldane accepts the appearance of such novel.lies, and of
unity, as a fact because as a Parxist he is cormitted to an evo-
lutionary theory of becoming, «nd also, of course, in obedience
to the facts of reality. ! e is not completely cou.iitted to the
{rrationalism of the Emergent Evolutionjsts, however, for while

he admits the avpearance of qualitative characteristicse in che

gomposite that do not appear in the parts, hc usually insists,

as a scientist, upon the fact that these onwalities must in so0 (e
fashion be already present in the parts. he does not then find
it necessary to account intelligibly for the co-exictence of this
quality of the composite with its opnnosite quality, the one that

actually arpears in the part--in tlis respect e can fall back
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wpon the basic irrationalism o! the larxist philosophy that pro-
claims the unity of opposites as the fundamental constituent of
reality. lthough, as 1 say, Haldane ordinarily insists upon
pushing this irrationality back as far as ti.e part, ne coes not
seem to try to account for the sup:ra-functional unity ot the
organisn on tiie basis of its parts. .hile the operavive oneness
of living beings can be accounted {or on the bacis of tie parts,
the individuality of the organic. mst be attributed to tre unicy
of oprosites. As a matter of fact, Haldane claims that Lie
Farxist philosophy has enabled him to recognizc the problem of
reconciling the meristic features »f the or:anisr witi its in-
dividuality as a false problem--we should have expected nothing
else as Dialectical “zterialists, The problem, therefore, is
not to account for the "why" of this apparent conflict, but
simply to describe the operations in which the organism mani-
fests each of these characteristics.21

Whatever explanation be given of its multiplicity, tiae
fact of distinction within the organism remains, and it is tnis
fact that is directly demonstrated by tne arguments .entioned
above, Although it is cleor that the philosophic presuonositions
of the various proponents of the substantial divercsity within
the organism render their ultimate interpre.ations of the fact
of multiplicity irievitcble, and in this sense it misht be said

that the whole question has been settled before it ever arises,

aevertheless these arguments do .ave tihe ap.earance >f establish-

21. J.B. S. Haldane, Marxist Philosophy and ihe Sciences,

Pe 109.
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ing the substantial multiplicity of the organism. If, as
Thomas Aquinas shows, a thing's operation i. nroportioned to its
being, and 1if, as modern biology seens to show, the mrts of ti.e
organism produce exactly the same effect within the organism as
they do when they obviously exist as independent beings, there
seemse tO be no reason to suppose that they do not exist as in-
dependent beings within the plant or animal.

The cquestion ve wust ask, therefore, in order to decide
this problem is whether the eifect in thc t+o instances is in
truth ex:ctly the same, Here we must take account of te fact
that a -cualitative 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 t'iereof. To draw a comparison with
mathematics, we could never know whether or not two triangles
were econgruent from the f-ct that both were the same sh:de of
white or measured the sa:e 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 sides and the in-
gluded angle of the other. 1In the same way we must now look for
svecifying charscteristics of these effects =s trey are produced
within or outside of the org nism to see whether they are really
the same or not,

iow the primary effect through which we can identify the
substantial agent responsible for any given operation is really

only the ultimate 2ond of the operation, for this is the end that
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finally and completely detersiines what tie agent will do, in-
cluding whatever means are c..0osen as stepping stones to that
goal. sSince therefore a given intermediate eff'ect is not com-
pletely specificative of the agent's action, it is conceivable
that several different principal «:gents could, especially by use
of an identical instruuental cause, produce similcr or specifical-
ly identical mediate effects on the way, howevir, to entirely
different ultimate effects. Thus the ultimate use to w:ich a
Chinese hog and a house=-painter put the absorptive power of the
hog's bristles is entirely di fferent, although, of course, the
abeorptive action oif the bristles tnemselves 1s the sa.e in both
cases, :nd even among ultimate ends, we must differentiate be~
Sween the effect to achieve which and ti:e being in whose interest
the effect is aclr,ieved.22 The reason tor -eking this cistinction
he@ is that, although the final cause in the sense of the end of
the deed may be analyzed to siow its proner cause only on the
gondition of knowing the nature of t'.e effect itself--a condition
rarely satisfied in dealing with natural things--the orincipal
agent, i.e. the proper cause of tiie effect, can be idertified
easily 1f we know the being for the sake of ich the effect is
PrOGuced; because in this sense, as ve saw earlier in this
work, .he end of the principal a:ent is itself.23

Now whatever the particular nrocess being consider  d wikh-

in the organiem, and whatever thc intermedi: te steps by which it

22, Aristotle, De Anima, II, ch. &, 415 a 3; st. Tnooas
Aquinas, In II Ljibrum Sententiarum, dist. 1, a., 11, art, 1

23. 3t. Thomas Acuinas, Summa Contra Gentiles, III, 17.
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is reached, the »rincipsl beneficiery of all overations within
s norwal organisz is the whole organ .. This, them, is the ul-
tirate end of the apent, 'nd since thic end is th: a ent itself,
it follows t:at t.e prineinel o ent is it~e or -n sm. “he narts
which produce partieular efiects withir L.+ orpaniam, Lherefure,
are productive of interedl.-L¢ ands or v, hoence they are reluted
t0 the ultimate and o tL:..e oper -ion as instr aientrl cruseds ale
though L-.e orsariam, * erefore, is ard ~ust be ¢ mooced of ;arts,
it {8 never.helese un inde v.acent sul stance, and the rurts t..ene-
selves cannob be sulsi . .ces, wvhetner they be ciac-ic 1ls or cells,
othcrwise uh;re woul:i be suboiances existirn, fn the subtijcct of
other su'staices, . sta.c cn affalire th,t lavolves a eautiadiclion.

Gf eourse it 13 n>i. necesasry to bdelicove that everye
th.ing wivhin the orcanisn is a arn »f the sh=tance itsel:<, it
is perlectly conceivable ti:. L theae parte are substances nrocue-
oed by L:r¢ O siiem ~rd merely extrinsically united ty 1. ag -
o0l i3 united to a cirpincer and used by ni— Jor his v Ture
pores, In the atriet scrse of the .ec", an {nstru (atal canse
1s just such an indepenaent sul' . t.-ce, sor it 1s . & ¢, t at

P

yroduces a vroper efleat diff ..t from t.« ultivra'e end, »nd thus,
48 an agent, is a subst-.ce as well.dk

It seems to - ¢, hruever, tiat t.ere is no re.l rouson
to insist upon the ext-iriority of tune.e instruzents Lo the >re-

ganiam. In fa.t 4 we allow ourselves to t ik nf everytiing

P

e Gofe barit:in dieti: juioncs ety va the Mivins and
Non=living parts »{ tre bady n s> etring like this b sis: ¢f.
"Notes our la ionctiem de Hutrition,* in Revue Thomiste, XLIII,
no. 2’ p‘ 26‘.
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that 1s used as an instrumentality by the organism as beinr ex-
terior to the substantial composition of the organis-, we will
find ourselves in the ridiculous position of maintaining that the
whole material part of the organism is outside itself, or in some
sort of Platonic-Cartesian nosition of identifying any really
living being with its soul. The untenability o the latter theory
we discusscd 1n the last cliapter; the hypothesis t .at the living
thing 1s ai.ething else besidcs itself is not even intelligible.

To understand, then, how the parts can be related to the
whole as its instrumeuts and still not bc substantiallv distinct
from it, we must consider how natural substances pnroduce their
effects. The important point for us to consider in this place
is that such a substance ean rot nroduce any effect at all directe
ly, because if it did the eff{ect sould have to be, according to
our »rinciple that thc effect and ccuse must be similar, another
subst@ace of the same kind as itself. low although this require-
ment amay seen to involve no impossibility, vien we consider that
being the cause of t2e svecific nature of such an effect would
involve being the cause of oneself as well, inasmuch as tie
¢ause also has tat svecific nature itself. Insofar as this is
true, therefore, a natural agent is not the cause of either of
the elements, m:tter or form, that go to uake up the substantial
nature, but merely for the individual union between them existing
here and now.25 This the agent does by altering t':e accidental

, sharacteristies of an alrcady existing material substance in

25. ut. 'homas ‘guinas, Sumia Th., I, q. 104, art. 1.
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guch a wey aa to "drive out" one substantial form and prepare the

way for the union with another.26

since t:e immediote effect of
a natural agent's action, therefore, is on the accidental level,
the principles whereby the arent acts must be qualitative mucifi-
cations of ti'e substance, altrourh the agent itself, to be sure,
must be the substa. ce, In t.is sense, therefore, t!e qualities
are related to the substances as instruments to a princigd} agent.

Insofar as its actione and reactions with the material
world are concerned, and also in the interactions of its parts
upon each ~t':er, the living or; uism displays the same qualities
as are found in non-living bodies: resistanc(, heat and so on.,
S4nce the effe. ts produced by the orranism in t. ese reactions
a;g generically no different from the effects produced by inani-
mate substances, &.e. changes in sisze, place, temperature, and
Cveﬁtually in substance, there is no real reason to suppose that
there should be any qualities nresent in organisms in virtue of
which alterations take place which are not present in non-living
things.27 The basic differeince in tue final end of the living
thing as opposed to that of non-living substances is not in the
kind of effect produced b- the vegetative activities, but rather
in the relation of that end to the agent itself.

Consequently, as long as the part of an orranism shows

the sane qualititive : eterminations as ¢ .ose nossessed by »tlier,

non-living agents, there is no reason to wonder that it praéduces

26, St. Thomes Acuinas, De Anima, art. 12,

27. That is, qualities of the tnird svecies, cI. .ristotle,

atgsgories, in Basic Works of Aristotle, trans., by wdghill, ch,
] a ffu
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offects as intermediate ends that are zuslitatively tae same as
those produced by the inanimate subct-nce, and even that a cherd-
cal, substantial change produced tl.r> ;! tics=e accidental dis-
positions might be the same. .hat could not be ti.e s.ue is the
specifically prover effect or the pri.cirsl 2rent. Thus, if a
part of the or;anism, on bein. zeparated from t'.c or;cnicm, ree
tain gualities similar to those it .:d in the or_ nisu, vhere is
every reason to expect that to happen that does cctu-_ly hanrten;
that the immediate result of tie action >f thesz: gurlitiss will
appear, but that the proper effect oif the subsiz.:ce oI which it,
the separated substance, was formerly a part will certainly not,
This understanding can be appliec to thie parts uvoth che.iiczal and
cellular.

A simflar distinetion can be applied to the otjections
attempting to show the divisibility of consciousness. There is
no doubt about the fact -hat cousclousness embraces a ood —ony
sharply diifering activities, Neither is thcre any serious quare
rel that these conscious actiivities involve modi icat:-ors »f ma-
terial organs, at least a&s pre-requisites of the psychic acti-
vities. The destruction of pzrts of conscioucness v the destruc-
tion of parts of the brain or nervous tissue provces no rore than
this: that the activities of tl.c consclous faculties are dif_ ‘erent
and depend upon diff:<rent orzans. The unity found in conscious-
ness, as we showed above, has to be the unity o %tie subject
uwnderlying tne activities, znd this is not destroyed b t'e Jde-
struction of the nervous tissue., “nce again, the difference is

on the qualitative level, the unity on the substantial.
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Thus the modern holistic outlook on the vroblem of the
unity of the org-niasm coses closer than reiisu to 2 recognition
of the fact that t.ere is a oneness about the organiss ti.at can~
not be explained by anything anrong the quantitatively separable
parts of the plant or animal. Insofar as Hald ne's theory of life
contains elements t: ot rese ble holksm, it is true t.:a% Laldane
himself recognizes that the organiem'sa unity cannot be crplained
on the basis of its divisions. .otk .however, fall chort in
felling to find -“nother intelligible explanation when the mecha-
nistic one had shown itself to be deficient.

The second group of arpuments adv-nced by the v roponents
of the srecific sameness of living and n-n-living are deésigned
to show that these two classes do not really difrer in respect
to the exteriority of their movers, nd these arguments, in
turn, can be divided into two groups, the first attempting to .
show that the mover of t.ie organism i. really not int.insic to
the orgeniem at all, the other rointin: out certain caces in "hich
non-living substances ap ear to move themselves.

Characteristic of tie arguments designed to provc that
the mover of z living being is extrinsic is the ressoning first
advanced »y Helmholtz based u on .he prrinciplce 0f the: conservation
of energy. If there is a mover intrimsic to a living bein-,
runs this dialectic, then there should be energy produced by
the plant or animal itself which does n-t core to it from without.
But this would mcan that the or-~anism cre ted energy, » situation
that would violate the principle of the conservaiion of eaer y,

Experimental evidence shows that, applying tie same formulae for
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for the conversion of energy from one form to another, biologists
can trace with considerable accuracty the energy output of the
living body back to the energy absorb d by the or.-anism out of
its food and from other external sources.

Other arguments to orove the saie point are largely de~
fensive proofs, designed to show how some sarticular -spect of
the organism's activity can be explained by agencles in soue
sense extrinsic to the organism itself, [ hus it was the early
success of a mechanieal explanation of t e fact of locomotione=
an explenation in terms of the acti on of the muscles upon the
bones, and the functien o7 the latter as levers--that rave the
first grest impetus to modern mechanism. Similarly bilologists
have recently heen ~hle to give more and rore detailc? ~accounts
of the physico-chemic~l agencies involved in other vit:l acti-
vities, nutrition, reproduction, ~roivth, and even sensation.
Typical 18 the mechanical ex»loanation envisaged »v Haldone that
would account for the whole of the nutritional process, even
within the cells, as a function of tie -urely chenlic-l 2ction of
enzymoa.za Another such explen.tion is th.t civen by *falda.c
which describes sensation as bein: due to toe actio-n of the ex-
ternal object that is perceived in sensation; tl:e wave structure
of the external object, it seems, has the b owver of rcetting up
proportionate, althou b slover, waves in the rervouc structure

of the perceiving organism.29 Some of the most r- arkable work

28, J.B.3. Haldane,"What is Life?", in Adventures of a
31010 18“, pP® . 57"56.

29. J.B.S5. Haldane, .arxist Philosophy and the Scilences,

P 165,
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in this field has been done by that outst-nding proponent of
mecheniam, Jaccues Loeb, His work in establishi.g the influence
of various outside forces, the eurth, tor instance, >r the sum,
in establishing the direection o: grouth und movement in vlants
and some of the simpler animals is especially famous;Bo and almost
equally venetrating is his study of ti.e purely che.ic-l stimulation
of the sverm in causing the development of the¢ ovum in vhe pro-

31

cess of reproduction. "he technical detail of these explana-
tions are too ccmplex to reproduce here; z2ltiough the universal
applicsbility of the observed iaets on which these theorics de-
pend is rather dubious, and alt 'nugh the theoretic 1 interpre-
tation of these facts may prove eventually to be insufficicnt
to cover the vwhole of the observible facts, neverti eless tiese
are objections that ~ay be urred against any theory of physical
science, &nd we may provisionally, I think, accert the facts of
the case and the theory as being basically correct.

All of these objections share one com .on viewpoint: in
dealing with causes, every one of tiie above arguments adopts the
scientific point of view that whatever unif rmly precedes an ef-
fect and is abpsent when the effect is absent is tiie cause of that
offect whether or not the effect is explicable in ter:s of that
cause. In this wuy there is frecuently - fallure to distinguish

between the causes of tle various aspects of a particular effeact;

and this fajlure 1= particularly noticeable, bcczause tiese em=

28, Jacques Loeb, The Mecrnanistic vonception of Life,
(Chicago: U. of Chicago Press, 1012) p~, 20=27.

29. Jacques Loeb, Artificial Parthenogenesig snc .er-
tilization, trans. by ted.an %Iﬁg, [Coicago; U.of Chicayo, 1913)



pirical sciences are concerned with tic phenomena alone, in the

cases where the cause of the ontal status ol a ;iven cilect is

in question. The failure to make t:is cistinction is nothing

new in the history of atteupts. to explain the nature o: the or-

ganism. Aristotle found hir-self under the necessity of explaining

Empedocles' shortcominge in accounting for the operations of the

2

plant by making a similar cliz;t.inct;ion:3

"Empedocles is wrong in adding ¢ :at growth in plants 1is

to be explained, tne downward rootins by the n:ituw:sl tendency
of earth to travel downwards, and tne uodwara branching by
the similer natural tendency of fire to travel urvurds., “or
he misinterprets up and down; up snu down are n»t for all
things what ti ey are f»r the whole Cos~os: 1if we are t- dise
tinguish znd identify organs accordins wo toeir functions,
the roots of plants are analo;ous to the hcad in cnin-ls,
‘urther, we nust ask wiat is tLYie I'ooce t.ab holas tofet.cr
the earth and the fire w ich te:c to tr-vel in contr 1 di-
rections; 1if t.ere is no counter:cting rorce, tney w.ill be
torn asunder; if there is, this .ust bve the soul £:.d the
cause of nutrition and growti ."

This tendency to lump all asnects 2. c:iusality together
1s especially evident in the casc of the argument fro: tuc Hrin-
c¢iple of the comservation of energy. Aslde from a rather ques-
tionable tendency to reify causality, and to regard motion as a
substance that ¢ n be passed along from one location to anouiier
by means of a "push" that robs tiec cause to enrich the effect,
the argument alows an uai rtucate confusion between wi ot happens
and the fact trat it happens. .hus we saw that an orr-:uis: in
Rourish - itself uses food both for c. e purposse o:r repleniciing
its own substance and for tic purpssc of pppviding by oxidizing

tie food t!c ener;y neces:nry to carry ~i: .ts accivities; the

32. Aristotle, De Anima, I, ch. 4, 415 b 29--416 a 8.
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fo0d, however, cannot hc¢ considered °s the principal deter .inant
of either the living substance or "~e livin- activities, tince
these are svecific and aiffer from one or:cn.sm to an‘'lher, w.ers-
as the food is relatively sre2kine indetermin:te. Similarly, if
energy is regarded as something co ~on to gll caterial things
that can be passed from one beins- to another, it must ~f its na-
ture be indetermlnate »nd amenable to being used indiscriinately
in many different ways. Yhat is done with the energy, t:erefore,
cannot be due to the ener v itself but ;7ust bc determined by some=
thing outside the energy itself, i.e. by ithe being that is the
principal cause of the effect. Thus "energy" can neve: be re-
garded -8 anything more than an instrumentsl cause, since it
does not explain the intelligihle asrect of the effect as a
being, that 1s, as actual or deternined.33

Basically the same limitation can be discerned in a2ll
attempts to reduce the operation of recchanie-l forces, In the
autritive activities, it is true, the effects prodrced zrc the
same in kind as in the operation of non-living substarces=—=t is
fact we have called attention to on several occasions--and ine-
sofar as this is true we do not necess rily have to suppo-c¢ any
new means of moving or disposing mattcr than apr¢.r in non-
living agents, nor do we have to suppose any of ticse means LIoe
duce effects contrary to their operation in the vorld of the in-
animate, Thus St. Thomas observes concerning the powers ohserved

on the plant level:

33. Henri lenard, The Philosopiy of Hein (Milwaukee:
Bruce, 1950), p. 139. &
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"Such powers are called natural, Joth because tiey pro-

duce an effect like that »f nsture, hich also gives being,

quantity, and preservation (although the organic povers ac-

complish these things in » more onerfect way): and because

these powers perform their actions iistrumentally, through

the ?ctive and gassggg qualities, w:ich are tu.e nrinciples

of natural actions,
The "more perfect way" that St. Thomas describes as characteris-
tic of organisms in producing their effects, is, of course, the
auto-periection found in living as oppo.ed to inanimate sub-
stances. [hese mechanical causalities comu.on %o baoth orders =re
respousivlc only lor a certain agpect of the effect and tiat
an accidental one, It may be .ossible to explain tie division
of . cell ua wecaionical groonds, but it is scarcely cx - lie-ble
on these grounds that what is produced as a resulc of the di-
vislon is a new organism h:ving t ¢ came functions as the parent:;
it may be conceiville t: t growth, and , to some extent, loco-
motion may acquire a certain dir:<ction from hellotropis: or
geotropisn or from other vropilsms, {notice the sinmilarity to
Bmpedoclest cheory), vut wh-t is it that is resvoasible for the
nature ond function of t. ¢ part that grows and noves upward
toward tiie sunY Of course the croblem of de.ling with thece
mecnanical agencies as external to the organism can arise only
Upon the supposition ¢.zt t.e or, unism is a substaulial rulti-

plicity; 4f tue livins bcing be considered as a substantial

unity, as we have seen that it must be, then tne idea of the

34. "Hulusmodi vires dicuntur n-turales tum quia habent
effectum si.iler: matur ¢, qu.e etiam dat es.se et quantitater. et
Gongervationem (licet h-e vires habea't “oc altiori rode); tum
quia hae vires exercent suas actiones instrumentalitcr per quali-
tates activas et passivas, quae sunt natyralium actionum princi-
Pla.” Summa ch., I, a. 78, arc. 2, ac 1o
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organism as a self-perfecting being follows Irom the mechanist's
own staterents, since no onc denied tre I ct that the sources of
motion are within the o:ganisn as parts.35

The shortcomings of the mecncnistic explanation are es-
pecially obvious in t..c case o1 haldane's atte .uted explonztion
of sensation on the basis o1 the vwower of exteinal objects to
set up proportionate wave structures in ti.e nerve struciures of
the perceiving animal. 3Such an expl-n:tion «y Ye considered as
an indication against the ide-listic p-i.t of view ti.at sense
knowledge ie originated inm ti < sensing -cing itself, :.ltho.~h
there is no really new dirficulty fo. even idéalism to explain
here. iut the fact ti:t an exte.:.l causc produces effecis si-
milar to iteelfl in an animal is no explanation 4t all -1 how the
animal hanpens to have knéwledge as a result or that causality.
A hot toaster produces hot toast, but t.at does aot .ake tiw
toast conscious ol hest., .ense knowledge, as we have alrcady
seen, is passive in .. certain res,ect, and in tnis respect it is
aoted upon by the external world, :ut the fact of knowing iugelf
is different in kind from ~nytling produced by =.ch causali.y,
and must be an immaterial sd immanent act of ti.e knower itself,

A last set of arguments to establish the speciiic same-
ness of the living and n n-livins is based upon cc; .ain simi-
larities observed in the inanimate univiise to the self-movi.g
a¢tivities of the organism, in a way the efrect ol these ar-

guments 1s just ...e nonosite o Lhe result of tuosc we iave

35. HMaritain,"Notes sur la fonction de iiutrition," in
Revup Thomiste, XLIII, no. 2, po. 269-270.
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been considering, for wrere s the forier &r,..ents were desifmed
to show that t.e agent cai se of t-e Hrg n.c.is activitiec is
distinet from the orgs.nism, the end of these irruients is8 to

show that the cause of certain perfections exaibited by non-living
things is found in the inanimate sub:tances themselves.

‘hus on the atomic level there are discerned certain re-
markable likenes=es to ory nic funetions. Not least among these
likenesses it the continuous motion that arparently takes place
within the atom among its constituent:parts--a motion t. it seeuns
to be eiempt from the law of entropy. Perhans more striking,
however, is the self-repairing power of tre atom--the power to
rearrange its parts in their »roper structure when disturbed by
outside forces, and even to crpture .id absorb free electronns
when it is necessary to restore the electrieal bnlance of the
whole, The obvious rosemblance b:tween this .ow: 1 and tie nutri-
tional power of plants needs no emphasizing. [Foreover, 1t is
even claimed that there is a r«semblance in atoms to such pecu-
liarly mental phenomena as freedom. This rather startling like-
Bess 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 narticle cannot be ascertained
simultaneously. The imvossibility of rmaking such simultaneous
measurements was enunciated as the »rinciple of indeter-inism
by Heisenberg in 1927. The determini-n noticerble in lar:er
aggregations of particles, according to this view, iw wholly «
matter of statistical probr’*ility.36

36. A.S. Eddington, The Nature of il.c khysical W
(N.Y.: Macmillan, 1946), pp. 220-229. 2 =s °rld,
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Other ‘resemblances above t e atomic level e¢an be found
in the seening reproductive power of the so-called auto-catalysts.
These are chemical compounds tiat, wnen placed in the proper en-
vironment, have the property of caﬁsing more of the same come-
pound to be formed, and at a rate that constantly accelarates in
proportion as more and more of the substance is formed. RNow in
both of these properties (ie. the fact that the produced substance
is like the catalyst and the additional fact that the speed of
the reactioh increases as it progresées) are found as well in
living tin-s in the process of cell division. The case of the
tobuced wooaic, oY which Haldane makes so much in gis argument,
is regarded as a transitional case exhibiting many of the addi-
tional features found in living things in reproduction. 1t is
upen the existence of such chemic..l substances that Haldane bases
his early theory of the living things as a series of such self-
producing chemicals, each one of which reguires the presence of
all the others as the only suitable enviromment for its self-
production.37

Another striking resemblance to living orerations in the
world of the inanimate is the likeness, long recognized, between
the growth of living things and the structured growth of erystals
in 2 supermatur~ted solution of certain chemicals. The super=-
ficia)l nature of this particular resembl@nce has long been recog-
nized dy even the most outspokerd proponents of mechanism; how-

over the likeness 15 still mentioned in pasainz by many mechanists,

37. J.B.S., Haldene,%The Orisin or Life,™ in Possible
Worlds, ppo. 151-154. —
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including Kaldane, as an indication if not & proof of the essen=-
tial likeness between the livin_ and the non-living.y’

Analogous to thece problems in the analysis ol t:.e nature
of 1ife were similar diificulties for .ristotle and ‘homas Acuinas
in accounting for the difference between :.ire and a living tihing,
and also for t.e avparently self-moving cisar.cteristics of bodies
thgt move toward the center oi the eirth and of the liv .er bodies
that move away from that center, It 'ay be sa a t:at the lehavior
of fire, which was regarded by tne ~i.cients as a substance, is
almost exactly that os t. ¢ auto-catalystc ti:.at we mentioned ear-
lier. And the behavior of a bedy that, 'avin- becn 't resc,
begins to fall after tli. remov2l >»f soie obstacle ic q 1tc si .ilar
in its essentials to the behavior >f atous. Let us exaain. tnese
earlier analyses oI ticse probleuns to sc¢ nov adequitel, they
account for our present difficulties.

The Apistotelian explanation ol ti.¢ upward anc downw rd
motion of unmpronclled bodies is vhsed, 28 is ucll known, upon nis
idea of the natural ..lace >f brcies. Lach of tv-e four elements
recognized by the ancients w~s supposed t> have a ~lfcc witi in
the geo-centric univers¢ thet was ‘ost 7itting o its specific
nature, earth ne.r the center, vater next, thcn 2ir, and -inally,
at the outer ost extremity 'of the terrestrial srrere, fire. .ike
everythi g else that 1s natural to a thing, i.e. that is any
accidental modificetion tiat is c'aracteristic ». a certein

8pecies because of sore for.al exigency oi Lhat nalvrc, the

#8. 1bid., p. 155
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property or being in a specific olace vias witiin the power of
the agent generating the natural thing, &nd normallv uould be
generated by t e agent along with the s-ecific f>rm. The only
circumstance that could vrevent tliis aceidental per:-ection or
any other property from being so generszted would be the inter-
ference of some outside impediment, The removal of the impedi-
ment, therefore, merely rermits what is essentiallv the object
of the’agent's exercise of generating nower ot take vlace. In
a way, therefore, the motion of fire or earth to its natural
place when circumstances permit is merely o continuetion of the
action or tre agent, although accidentally the action is the
result of the agent's action that re¢.»ves the iumpcditent.
Similarly, when such a substance is forced out of its natural
place, its return to its natursl place can be considered as a
continuation of the action of the disturbing ~7ent. In both
casen, whetier we consider the essential ccuse of a thing's
being in a natural place, and trerefore of its movement to that
place, i.e. the generator, or whether we corsider t.c accidental
cause of its being in that place, i.e. the re:over of the impe-
diment or the cessation 5f = disturbing mover, the nrinciple of
motion is extrineic to the moved thing. <Jontrast this sort of
generation, in which the normal result is the completely deve-
loped substance with the kind of generation characteristic of
living beings in which the te:w of the substantial gcneration
is an incomnletely developec substance in every case. :in the
first case, then, the apparent self-motion is only an accidental

concomitant of some abnormal cirecumstance as far :zs the moving
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body itself is concerned, but an essential part of the generator's
activity; in the second c:se t:e uwotion vhereby tLne nlant or
animal reaches iis full development must belong to tue developing
body itself, since it is essential to such a body to be generated
short oi its 8p.cific perfection, and this motion is not of the
essence oi tie generatim causality of the agent.39

It 1ia agreed, of course, that Aristotle's theory of na-
tural place, at least in t.e absol.ite sense ..eant by its author,
died with the geo~centric astronosy on whigh it was based, but
it sec.is that the general principles involved in tue analysis can
be applied Lo any given set of sclentific tacts or theories with
about the same results that aristotle and St. Thomas reached.
It 1s still true of inanimate substances t! st t. ey are generated
in their full being, Loth accidental and substantial, whenever
eircumstances permit, hence essentially tre power of perfecting
these substances belongs to the generator. The self-regulating
pover and self-repairing power attributed to the atom, therefore,
are essentially actions of the ayent trat brougnt the biing into
exigstence in the first olace, :ctions that operate, because of
some impedirment or distrubance, at sone temporal distance from
the original generation. Tney are not really nutritive activities
at all.

In a similar way, ‘ristotle clai..s t.at fire, in spite
of its resemblance ot a living being, dces not really nourish

itself or grow. The pro.f oi thls Aristotle nirsell linds in

39. iristotle, P ysics, VIII, eh. 4, 254 b 33-255 a 19,
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the fact that the fire does not regulate its own growth, as do
living things, but continues to increcse in size &t ti.e same
rate as long as the readilv available fue) supply holds out. In
contrast, Aristotle points to living thir-s that grow only to a
specific size, emphasizing the interiority of the cause that con=~
trols the development in size and qualitative complexity of the

living organiem.ho As Haritain points out,hl

this control is
more obvious in the animal world than in that of plants, since
there are plants that continue to grow at a more or less uniform
rate as long as they are alive, as do, for instance, the giant
redwoods of Cglifornia. Even in plants, however, there are ob-
servable certain cyclic variations in growth that are related to
but not entirely dependent unon variations in the conditions ex-
ternal to the orr-anism, e.g. any gardener knows that certain
plants develop and flower and die at certain times of the year,
and that keeping a plant that blooms enly in the summertime un-
der summertime conditions all the year around does not have the
effect of keeping the plant in bloom constantly. 1t is possible
to modify the eycle somewhat, but not to change the fact that

the cycle occurs. Also unique in the inerease in size of the or-
ganism as opposed to that of anything else is the development of
@ funetionally differentiated structure in the living being as
opposed to a total lack of structure, or at -nst of an inert struc-

ture in the inanimate cosmos,

40, Aristotle, De Anima, 7I, ch. 4, L10 a 13-18,

4l. Yaritain," otes sur la fonction de Nutrition,™ in
Revue Thomiste, XLIXI, no. 2, ». 27k,
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In his analysis of the passzge fiom Aristotle referred
to above, John of St. Thomas mekes the cageﬁt observ-tion theat
the actual difference between the growth of the living thing and
the apparent gsrowth of the non-living tning is that the substance
generated by the non-living t-ing is numerically different from
its own substance, and is then extrinsically united to the gene-
rating substance as a continu.:, “herezs in the case of living
things, tlhe substance gene:ated is numerically as well as speci-
fically thc same as the generator. 1t 1s not the charactcristie
of living things as such to cause effects like themselves; this
sort of reseciblance is a necess:ary condition of any kind >1 ceou-
sality, Wwh:t is characteristic of the living things is tiut the
effect is not only like the cause, it is the canre.hz

Fire has long since ce:sed to be reparded as a subatance,
but certainly the sane sort of analysis may be applied to auto-
catalysis, to ti.e tobacco mos~ic, ~nd other virus molecules, and
to crystals, obviously in the cate of auto-catalvsts, whether
or not tihey act in the war usually found in chemical reactiens,
the substance produced is numericallvy different from that which
produces it. 71he saa situation see 8 t> exist in the case of
the tobacco mosaic, @lthoug'i the situation nere seems to be con-
Biderably more complicated. l!owever there is no svidence to show
that this subsiance rerroduces as @ fora of self -perfection

that is proper to the living, thot is by produsins within icsclf

& part of itself which, ou bein; separaed, dev.ions into the

4R, John of St, Thomas, Haturalis Philosophi ‘-
3, art, 2; cursus Philosopuiae, ITI, ©. 0% E—QZ:§6?"§21 v, «.
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fully-perfected representative of the species, In the case of
the growth of crystals, as | aritain explains, there are two basic
differences between their growih and tunat of »rn oreo.nden: first
that the growth of the crystal takes place ornly f. .. the sutside,
by the deposit on tie exterior of the crystal of & specificclly
sa..e part, and second, more importantly, t..at the organisa is a
specific unity that moves itscl: to the growth .y nutrition, vhere-
as the parts added to the crystal are speciiicali: ihuepChﬁent.A3

As for the indete.mination of atomic parts, tlc only faet
that is true in this case is thet we cannot deter.ine 1, ere L. ¢
parts are and what thelr velocity is simultaneously, /nd the
reason why wc cannot so determine position auid velocity at the
same time 1s because of the 1lnadequacy and interfering nature of
the measuring ‘instruments. To assume our failnie vo e’ su.e and
to predict the future course of atomic particles is due (o an ine
determination within the particles themselves is to male an epis-
temological assumption th:t is by no reans Jistified by any lo-
gical proof, the .ssumption u.at whatever is can be known by
mathematical cwethod. ..ctually this assumption lcaas to tue come
plete unintelligibilivy of tue world, «s we ik ve seen eariier in
this chapter., if there is any possibility of rcol knovledge, the
cognoscibility of things must ve found .Jti.in Ll en, . nd a.t in
something external to t..i. . s, i.e. in < measuring instrument.

i
Consequently this vital Freedom in electrons turns out to be a

43. Maritain, "Notes sur la fonction de Nutrition," 4in
Revue Thomiste, XBIII, no. 2, n. 267.
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shorteoming in the human .:ind, not a real liberty on the part
of the object known.“h

In snite of the shortcomings of the mechanistic view of
the living world, we mu~t, I think, allow to this theory a larger
measure of truth than is sometimes credited to bél;~ vhat we
must inslst 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 lows and restric-
tions that affect all other -aterial t'ings in virtve of their
extension. Insofar ag the parts of the organism act upon the
.son-living world and upon each other, it is obvious th-t it does
80 by the same prysiecal and chemical powers that are found in
the world of the inanimate. Within the context of a science that
seeks to find the inter-connections of phenomena as such, and
that is willing, as a result, to lay aside the cuest after basic
intellir-ibility for the sake of laws that govern the observable
elemsnts and their interactions, it is clear that the mechanistic
assumption is the only possible one, It is perfectl” 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, hut there is no a priori reason for
thinking so, and the only war of finding out under the circum-
stances of human knowledge is by mesns of continuous ex-eri=-
Rentation. There is no reason, therefcre, why the insictence of

the philosopher upon the existence of the coul as an explanation

kb, cf. vincent Smith, op. cit., p. 277.
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of the living aotivities in the intelligible and therefore non-~
mechanical realm should be mistuken as a deterrent to a search
after an entirely different type or explanation. To know what
cduses a given phenomenon 1s no substitute for knowing how, es-
peeially 1f reference is had tu tane practical control o." the or-
ganisn. The ideal eituation would be for scientists o1 both
sorts to recognize the linitations of their own particular sorts
of explanation, «nd, while taking cognizarce of the accomplishrmants
of the other, to refuse to enier unnecessary conflicts over dif-

ferent but supplementary explanstions of the sz e fact.
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