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- This dissertation considers the history and philosophy of emergent 
, . 

\ evolution, a~d in particular the attempt to answer .the question of the role of . 
qualitative novelty in the evolutionary proces8. Chapter one examines the 

9. 

background to the theory of emergent evolution in the work of Charles Darwin. It 
. . 

is argued that Darwin's theory is neither tautologous nQ,r revolutionary, and the 

application of Thomas -Kuhn's theory of 8cientific revolution to the case of 
, -

~ 

Darwinian evolution is criticized. Chapter t",o analyzes the \York of the 

comparativ~ psychologis~ Conwy Lloyd Morgan, and his views on quali~ative 
J 

tvelty are compared with those of other major contemporaneous 'emergentist 

theorists: Samuel Alexander, C. D'!" Broad a)ld Ro~ Wood_~ellars. Chapter thrcc 

discusses the history 0 of emergent evolution as a philosophical trend, up to and 

including the emergent materialism of Mario Bunge. An alternativEt e ergentist 
, , 

view of the level structure ofreality based on the four levels of matter, li e, society': 
, , 

and mind is proposed in the conclusion. 
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L\i présente dissertationJUlalyse l'histoire et la philos~phie de l'évolution 

ém~rgente, et tente de .répondre à la question du rôle de la nouveauté ~uJItative 
dans le 'processus évolutionnaire. Le premier chapitre examine 'la théori~ d~ _, 

\ . 
Pévolution de Charles Darwin, ce qui fournit la problématique pour la théorie de 

J ' .. 
" -

l'évolution émergente. On critique l'application de là. théorie de la révolution 
~ . 

scieniifi~ue de Th~m~s kuhn au cas de Darwin, et la distinction est faite entre le 

débat scientifique' concernant les 0 facteurs de l'évolution et la question 

philosophique dii mode de l'évolution. Dans le deuxième chapitre, la théorie 
J' " . 

émergentÏ'ste de Conwy Lloyd Morgan est comparée avec celles d'aJtres 
'l ~ 

• J 

philo'sophes de l'émergentisme de sa période, eil particulier Samuel Alexander, 
, . 

C: D. Broad et RQY Wood SelIars. Le troisième chapitre trace "'l'histoire -de 

l'evolution é~ergentiste comme tendance philosophique, jusqu'à l'émergentisme 

matérialiste' de Mario -'Bünge. En conclusion, on' 'propos~ une analyse 
~ . 
. émergentiste de la structure de la réalité, comportant les q~atre niveaux de 

matière, vie, société et pensée. 
-~ 
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Iptmductjon 

The goal Ofth:)dissertatiOn is to trace t~e origin an~ ~elop;"ent 0; the 

philosophy of emergent evolution, and in partieular to present its analysis of the .-J 
\ . 

problem' of qualitative -noyelty in the evolutionary proeess. The dissertation i8 

organized into three chapters. In the first ehapter, 1 examine the struetùre of 
~ . 
Darwin's the ory of evolution, and in partieular diseuse two kinda of debate -

s1l;rrounding-it: (a) the seien\ifie debl!te over the factor_s of evolution, and (b) the 

philosophieal debate eoncerning what ia termed the mode of evolution. The factors 

of evolution inc1ude natural selection, sexual selection, use-inheritance, orglln\c 

selection, physiol~gieai-~ selection, and a variety of other putative mechanisrns for 
• , 0 

evolutiônary change. The mode of evolution involves sueh philosophiesl questions __ _ 
l 

as the continuity or discontinuity of the evolutionary process, the problem of 

- quantitative vs: q~ative change and the ontoiogical question of monism vs. 
~ 

dualism. Sorne relations betvJeen the scientifie 'and the philosophieal aspects of . " , 

evolution are discussed. 

Q ..... 

Chapter one also sets out a model of the structure of DarWin's theory of 

evolution, which is then used in a discussion of two problems conc?rning 

Darwinian evolution: (a) is it tautological and (b) ia it revolutionary? 1 argue\jn the 

negative for Qoth questions (though recognizing the tremendous impact of the 
l 

theory on science, philosophy, religion and culture). In particular, fthe 
\ 

applicability of Thomas Kuhn's theOl.y of scientifie revolution to Darwin's theQry\ 

of evolution is criticized, for the following reasons: (1) it overemphasiaes the 

discontinuity between Darwin and his predecessors; (2) it overestimates the 
\) . ' 

degree to which the Darwinian theory became a paradigm in the succeeding 

period; (3) it undere~timates the importance of philosophieal factors undcrlying 

debate over Darwinism; and (4) it underestimates the influence of Darwin's 

theory outside the immediate scientific field of biology. It is argued that Darwin's 
\ 
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(~ " theÔly is b~st seen as a creative sYnthéSiS, involving_ elemebts of continuity and -- , - . . 
discontinuity with his general background and immediate predecessors, as weIl 

, • , l' 8 

as the -ihnovative element of naturaI selection.' J' -
), 

. --

In chapt~r' two, tl1e oiigin an~ early history of emergent evol~t~on 1 is 
o • 

analyzed. The comparative psycholo~st, Conwy Lloyd Morgan is identi~ed as the 
, ,. cf 

fOunder of this theory. Lloyd Morgan's early work, centered on a neutraI monist 
, . . 

ontology for evolutionary philosophy, is discussed at sorne length, followed by an 

analysis of the background and influences on the development of his theory of 
9"" .... / 
emergent evolution. The general background i~ Jormed by' the evolutionary 

~ . 
theories of Dàrwin, Herbert Spencer, and G. J. Romane" and the immediate . .' ~ 

innuences .are identified as J. S. Mill, G. H. Lewes, Henri Bergson, W. M. Marvin 
r 

'b' and E. G. Spaulding. Their'views OR novelty are discussed. Then, Lloyd Morgan's 

( development of the theory of emergent evolutioI} is analyzed as one of creative 

c' 

, ( 

synthesis. ~:. elements of his mature theory are rev{ewed, and his system is 
, 0 

. compared with the related systems of Samuel Alexander, C. D. Broad and Roy 

, 

w ( • 
Wood SelIars. 

Lloyd Motgan developed a philosophy of evolution which admitted 
-. 

qU!ilitative change and. the emergence of novelty, while respectinr 'continuity in 

evolution and monism in ontology. This r~quired a major modipcation of the 

Darwinian moae of evolution, which admitted only' quantitative ~hang, ~he 
\'l 

following are identified as the core theses of emergent evolution: 

. . 
1. The uniYersaljty of evolution, including the subsidiary pz:opositions that. 

(i,> there is an evolutionary process that runs thro'ugh aIl of .naiùre,- the physic~i, 

chemical, organic, social and psychologi~al domains; (ii) evo~ution is a multi-
'. 

factor process, with different factors or combinations of factors producing 
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1!volutionary advance in different domains; (iii)~ èvolution is creative of new 

... entities, p.foperties and relations among thoS4! enûties; and (iv) evolution is a 
.' . 

cohtinuous process, with major n,?velties marking points of change of dire~ion, 

not gaps in the process. 

, . , 

2. The leyel Structure of reality, ineluding the subsidiary propositiops. that 
, . 

(i) reality is composed of entities wliicli can be arranged il'1 le~~r8 that are distipct , 

and irreducible; (ii) higher levels include sorne things, properties or relations . . 
which .do not occu~ in lowez: levels; (iÜ) qïgher levels depend' on the lower leve1s for 

, ' . - -
their raw material; and "(iv) entities at different 'evels can interaet,. either direetly 

or mediately. 

3. The whole/part rebitronshjp, including the aubaidiary propositions that . , 
, " '" 

(i) som~es have properties th~t none of their p.arta have; (ii) ~ these cases, 

the novel properties of the whole car...:lot be predicted on the basis of the 801e 

knowledge of the properties of the parts; (iii) the properties of the whole can be' 
1 • 

understood and explained in tenps o'r those of the parts· and sorne' ad di t'ional 
,- . 

ass~.ptions; and (iv) whole~t one level can be parts of wholes at other levels. 

, Chapter th~ee discusses the history. of emergent evolution as a 

philosophieal tren~. !he vï'ews of a major p~losophers alld sc.iftists influenced 

by emerg~ntist ideas are presented. It is argued that emergent evolution was a 
, 

philosophical trend during the period of the 1920s and early 1930s, was "eclipsed" 
. 
by other developments in the philosophy of science j,n the period of the 1940s, and 

has "re-emerged" in the period from the mid 1950s to date: This develoPfent is 

summarized in the conclusion, and then an alterJl~tive proposaI for an 

emergenti!tt analysis of t4e level structure of reality is set out,. involving the four 

.. 
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levels of matter, life, society and mind .. The bibliography provides ~list of relevant-
• 

articles and books on evolution and emergent evolut1on. 

- ' 
The following are considered as contributions C1f this dif\Sertation: (1) the 

- ~ 
concepts (though not the terms) o(mode of evolution and creative synth'esis ,as - . 
applied to Darwin's theory; (2) the details of the critique of the ap.plication of 

Kuhn's theory of scientific revolution to the case of Darwinian ev'olution; (3) the 
-

historieal survey and analysis of emergent evolution as a philosphical trend; and 

(4) the proposed level structure of réality based on the levels of matter, life, society 
o 

and mind, as set out in the conclusion of the dissértation. 
1... \. 

.f , 
'/ 

) l wish to thank Prof. Mario Bu.nge whose philosophy of scientific 

materialism, with its emphasis/on emergence, was what originally suggested the. 
l 

dissertation tapie, an~ Prof. William Sh~a, who has encouraged my interest in the 

histo~y and philosophy of ~ence. Prof. Bunge has been la kind afid patient 

- advisor, and Prof. Shea has provided wise and helpful encouragement. 
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.in the evolutio~arx,;\,process, as weIl th~ nature of mind' and its rel~ti~~ to tho 

body. These qUé~ti~?' f~rins part of the problematic that 'emergen'~VOlution will 

attempt to answer. -o.~win's theory of evolution is a major part of e irnmodiate ~ 
\ ~r ~ 

backgr~und to the development of Lloyd Morgan's philosop~~. 'f emergent 

evolution, and the examination of.this background indicates the, type of problems 
l '" - ~" , 

that Lloyd Morgan had ta deal with. - ; - i-

l 

(1) Datwm's WriÜngs; 1 
<1 " 

,. " 
1 ~ • t~ 

: Darwin's theory, as expressed in the Origin of Specie~, is the -r--esult of . . 
'neaiily thirty years of preparatory work and considerations, ~nd has resulted in aD 

tremendous secondary lite rature , b.oth scientific and philosophical. l Darwin's 
• r . 

theoletical corpus forms a unified whole, 'dealing not only with the sc!ientific 

o 6 

1 The ~condary literature on Darwin lias grown to enormous . e, and has resulted in a "tertiar.y" 
literature which examines and èvaJuates the commenta' s on a1l aspects of Darwin'. theory. 
Typical of such articles is A. la Vergata, "Images of·Da : A Historiographie Overview", ln the 
recently published The Darwinian Heritafet a màssive, ore than 1000 page volume which 
includes articles presented at thé Charles Darwin Centenary ference 8t the Florence- Center for 
tlie History and Philosophy of Science. in 1982, edited by David hn. n. what follows" 1 have based 
my reading primarily on the original works of Darwin. espècialJy he lin of Specie., Natural 
Selection and the Descent of Man. Secondary material has inê,lu d Stephen. Jay Gould, Every 
Sinee Darwin (1977), Michael T. Ghiselin, Th~ Triumph of the Darwlnian"Method (969), and 
George Gaylord Simpson, The Book of Darwin (1982). and Howard Grober, Darwin on Man: A 
Psycbological Study of Scientiftc Creativity (1974). ~ 

1 
• 
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question of ~he fa~tors or'evolution, but with philosophieal probl~ms eoneerning 

continuity, change and other related concepts. .. 

Upon 'returning from the circumnavigation of the 'globe aboard the HMS 
, . ~ 

Beagle, during tlie ~eriod 1838-46 Darwin looked after the publication of the 

scientific résults, both zoologicai and geological of the expedition. ~ published . 
hi$ Journal of Researches into the Geology and Natural History of the various 

, 

CounÏries VÎsited during the Voyàge of the Beagle ,(1839)2, and three geological . 

volumes on coral reefs,' volcanic islands and South i\merica.3 He also edited the . "-

zoological and geological findings of the expedition.4 During the succeeding 

periodt 1851-58 Darwin worked on his four volume treatise on the barnacles, livinf 
( < 

aid fossH in England and the rest of the world.5 

,r 

o 

.2 This volume wa's-the t1iird volume of the Narradve1>fthe Voya,es ofH.M. Ships Adve~tnre and 
Dealle, edited by Captain Robert Fitzroy. The volume has had ~riant tiUes. In the second edition 
oM845, "natural history" is mentioned before "geology". It is usually referred to by the short titIe 
Journal of Researehes. A complete Hst of Darwin's writings, including translations is found in 
Freeman, R. B. (1976). The Works of 'Charles Darwin: An Annotated Bibliographical Handlist. 
S 'l11e Btructure and Distribution of Coral Reefs (1842); Geological Observations on the Volcanic 
Islands visited dwing the'Voyage ofHMS Beagle, together with sorne brief notices of the gOOlogy of 
AustraUa and ~e Cape ofGood Hope (1844); Geological Observations on South America (1846) 
.. The Zoology of the Voyage of HMS Beagle, edited and superintended by Charles Darwin. This 
included 5 volumes issued in 19 parts from 1838-43. Vol. 1: The Fossil Mammalia,- by Richard 
Ç)wen; ~ol. Il: Mammalia, by George Robert Waterhouse; vol. 3: Birds, by John Gould; vol. 4: 
Fish,'by F. Leonard Jenyus, and vol. 5: Reptiles, by Thomas Bell. 
5 A Monolfnlph ~n the 8ub-class Cirripedia, with figures of aU the species. The Lepadidae; or 
penducu1ated eirripedes, vol. 1 (1851); A Mo.nograph on the 8ub-class Cirripedia. The ~~nidae 

~ (or Mssiole cirripedes)~ vol. 2 (1854). A Monograph of the fossil Lepididae, or pendiculated 
Cirrlped.es of Great Britain,voI. 1 (1851); A~onograph of the Fossil Balenidae and VèlTUcidae of 
Great Britain (1854), and Index to Volume n (1858). Together with his volumes on corals and the 
volume on worms, this treatise on barnacles illustrates the interest Darwin had in smaII 
organisms t which in sufficient numbers and with sufficient time, produce large results: tiny 
corals build up large reefs and islands, worms produce the top soil upon which agriculture is based, 
and bamaclest if npt regularly cleaned away, can destroy ocean going wood vessels. This point is 
noted in Stephen Ja'y Gould's Ever Binee Darwin (977) -

t ' 
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But at the same'Ùme, he 'was working on the theory o{evo)ution, or descent 

with modification as he originally termed it. A considerable mass of prepara tory 
-, .-

material has become available from the period 1837-59. These are: The notebooks 

of tas? - 39 on problems of evolution,#èdited by Gavin de Beer under the tiUe 
~ 

Darwin's No~books on TraDsmutatioD of Species,6 and the notebooks of a more 
" 

metaphysical and speculative type, edited by Howard Gruber and Paul Darrett 

under the title Notebooks on Man, Mind and Materialism.7 Sandra Hcrbert has 

edited another notebook of the period, which precedes these two, to which the titlc 
.\ 

Red Notebook has been given.8 

.... " In 1842, and again in 1844 Darwin wrote sketches of his theory, published 

in 1909 by bis son as The Foundations of the Origin of Species.9 Darwin in 1856 

returned to the theoretical problem of evolution, and began a treatise on the 

, subject. Work on this text was interrupted by the arrivaI of Wallacc's letter 
t- ., B ~ 

containing his independently arrived at notion of struggle for existcnce and 
, 0 

,- 4' 

6 Tlrere are four notebooks, Part 1 (July 1837 - February 1838), Part II (February to July 1838), Part· 
III (July 15, 1838 • Oetober 2, 1838), Part IV (Oetober 1838 to July 10, 1839). De Beer alao ls8ued Part V 
• Addenda and Corrigenda, and Part VI - Pages Excised by Darwin. These were published in the 
'Bulletin ofthe British Museum (Natural History), during 1960-67. 
7 These iJJclude the "M" Notebook (July 15, 1838 - September 23, 1838), and the "N" Notcbook 
(Oetober 2, 1838 - April, 1839). Gruber-and Barrett have also ineluded Darwin's "Old and Uselcss 
Notes about the moral sense and sorne metaphysical points" (1837 and carlieT) in thair 
Metaphysics, Materialism and the Evolution of Mind: Early Writings of Charles Darwin (974). 
8 Herbert dates the Red Notebook from June 1836 tO April 1837, and argues that Darwin then dividcd 
his thought into three strands: (1) the "A" Notebook (as yet unpubIished) , on geology (from July 
1837 to February 1838), (2) The ''B'', ''C'', ''D'' and "E" Notebooks on the transmutation of spccies, 
issued by de Beer, and (3) the "M" and "N" Notebooks issued by Gruber and Bartlett. The Red 
Notelfook therefore preçedes the others and was begun by Darwin irnrnedia,tely upon his return 
from the voyage on the HMS Beagle. By July of 1838, he was working on his notebooks on geol ogy , 

, transmutation and m~taphysies simultaneously. Cf. Herbert, Sandra (1980): "Introduction and 
Notes to the Red Notebook of Charles Darwin", Bull. ,Br. Mus. Dst. HiBt. (hist. 8er.), pp. 14-17. 
Another of Darwin's notebooks, .on ornithology, has been published by Nora Barlow in the lame 
review. 
9 Thèse sketches are referred ta as the Essay of 1842 and the Essay of 1844. 

. ~ 
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natural selection. Darwin then prepared a résumé of his views, based on parts of 
, 

the Essay of 1844, which was presentedjointly with a }laper by Wallace at the 1858 
{ ~ 

meeting of the Linnean Society.IO Immediately thereafter, D~rwin began to work 

on what he called anGabstract" of his views, which appeared as the Origin 01 

Specles in 1859.11 The work began in 1856 wasleft unfinished, though the first two . ' ' 

chapters were published by Darwin as Variation of Plants and Animais Vnder 

Domesti~ation in 1868. The 1856-58 w~r~, has been published under the title 
r~ , 

Natural Selection, edited by R. C. Stauffer in 1975. 

Of works published during his lifetime, four- constltute Darwin's main 
- , 

writings on evolution. These are: Origil;l of Species by Means ofNaturalSelection, 

or the Preservation of the Favoured Races in the Struggle for Life (1859)", The 

Variation of AnimaIs and Plants under Domestication (1868), Descent of Man, 
\ 

and Selection in ~lation to Sex (1871) and The Expression of Emotions in Man . 
and AnimaIs (1872). Besides the-major theoretical works, Darwin produced a , 

~ --

series of volumes on botany and a book.on the biology and ecology ofwonns.12 

~ 

10 Collectively entitled On the tendency, of species to form vaneties, and on the perpetuation of 
varieties and species by natural means of selection. In the absence ofboth Darwin and Wallace, 
their articles were cornrnunicated by Sir Charles Lyell. Darwin's contribution included two parts -
1: "Extract from an unpublished work on species ... consisting of a portion of a chapter entitled "On 
the variation of organic beings in a state on nature; on the natural means of selection; on the 
eomparison of domestic races and true species" and II: "Abstract of a letter to Asa Gray, Sept. 5, 
1857" 

- 11 The work, in two books, appeared in six editions from 1859 to 1872. The original title was On the 
Oririn of Species, but the word "On" was dropped as of the second edition of 1861. That edition 
included an historical sketch indicating sorne of the preCUTsors of Darwin. The sixth edition of 
1872 included an addition al chapter VII in Book 1 replying to St. George Mivart's criticisrns 
eontained in the latter's Genesis of Species (1870). The sixth edition uses the term "evolution" as a 

-noun for the first time. In the following footnotes, 1 will indicate references to Darwin's works 
without repeating his name each time. , 
12 On the Variou8 Contrivances by which Orchids are fertilized by insects (1862), On The 

.. Movements and Habits of Climbing Plants (1865), Insectivorious Plants (1875), The Effects of 
Cross and S:eJf-Fertilization in the Veptable KingdoD,l (1876), The Different Forms of Flowers on 
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Rather than heing an avocational sidelight, the works on plants were part 

and parc el of Darwin's evolutionary thinking, particularly his notion of the 
. 

continuity of life. He was. particularly interested in those features of plants which 

they have in common with- animaIs. such as sexual reproduction, and in s'orne, 

tp.e power of movement·and the ability to capture and eat insect prey. lndeed, he 

concludes his Power of Movement of PlantS with a section conceming the radicles 

of-plants, which he considers to play the ke)' role in movement. The concluding.

sentence of the book is: "It is hardly an exagg~ration to say that the tip of the 
-"-

radicle thus endowed, and having the power of directing the movements of the 

adjoining parts, acts like the brain of one of the lower animaIs; the brain being 

seated within the anterior end of the body, receiving impressions from the sense

orgarfs, and directing the several movements."13 

1, 

""'" . 
~orge Gaylord Simpson says that Da~~in's comparison of the radicle of 

the flower and the brain oflower animaIs, "nee~~ot be taken quite 1iter~l1y."14 But 

Darwin was committed to the principle of continuity of life, as will be discussed in 
, 

a later section. On this view, there is a·continuous line of development from plants 

and "especially animaIs ta humans. This proposition can also be read in the 

converse: what exists in humans, must also exist, if only in a -les,s developed or . 
implicit form, in animaIs and plants as weIl. This obliges Darwin to adopt what 

g 

\ ;l 

Plants of the SaJbe Species (1877), and The Power of Movement in Planu (1880).The volume on 
wonns was entitled The Formation ofVeptable Mould Throutth the Action ofWonna (1881) This 
was the last book written by Dai-win and presented the results of nesrly fort Y year.J.0f rCllearch on 
the habits and activities of earthworms. 
13 Charles Darwi~power of Movement in Plants, p. 573 / 
14 George Gaylord Simpson, The Book of Darwin (1982) , p. 171 
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may be called a "bio-psychist" point of vie,w - the notion that sorne sort of mind or 

iatelligence exists in a11 living things, becoming progressively more developed as 

evolution proceeds.15 

In the concludingchapte; of his bo?k on wonns, Darwin notes that though 

almost tota11y blind, completely deaf, and hardly able to smell, earthworms are 

nevertheless responsible for the production of tJ:1e whole of the arable topsoil. 

Moreover, desp!te their lack of many serisory faculties, they " ... apparently exhibit 
, \ 

sorne degree of intelligence instead of a mere blind instinctive impulse, in their 
l 

manner of plugging""up the mouths of their burrows."16 From humans- through 

the monkeys and dogs, down 10 earthwor.ms and even plants, Darwin saw mind _ 

at sorne degree of develQPPlent as a correlate ofphysiological processes.17 
_ ' ""'r__ , • • 

In what follows, 1 have based my analysis of Darwin's theory of evolution 

prin'cipally on two sources: The Origin of Species, and Natural Selection. Since 

this latter was the source text from w~ch the former was abstracted by Darwin, it 

often containe more detai! and most importantly, references absent in the Origin. 

A, systematic presentation of Darwin's theory of evolution will be attempted, 

• > 

us The belief that aIl things, including non-living ones, possess sorne element of mind (or psychic 
element) is panpsyehism. There is no evidenee that Darwin held such a view. The term "bio
paychiam" appears in Ernst Haeckel (1892) "Our Monism: The Principles of a Consistent, 
Unitary World-View", where he distinguishes arnong pànpsychism, biopsychism and
zoopsyehism 8S three theories of the scope of the mental: biopsychism restricts the mental to 
biologieal organisms, and zoopsychism further restricts it to animaIs alone. 
16 Charles Darwin, The Formation ofVegetable Mould Through the Action of Worms ,p. 374 
17 oFor more on this problem, see C. U. M. Smith:"Charles Darwin, the Origin of Consciousness, 
and Panpsychism" (1978) 
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different in certain respects from expositions sucb as those of A. R. Wallace,18 G. 

J. Romanes,19 and J. Huxley.20 

(2) The Structure of Darwin', Theory 

(D) The Basic Condition: Oyewopulation and the Struè:ile for Existence 

The observation with which Darwin babitually began his works on 

evolution is the existence of individual variations. The individua} differences 
~ 

between progeny and tbeir parents involve both unimpo~ant and hnportant parts . 
• -

In genera} these variations are slight. "Sudden and considerable deviations" of 
t -

structure, especially in the wild, are considered as monstrosities of no use to the 

species.21 Darwin'noted that wide-ranging, much diffused and common specios 

v~ry Most, as do species in larger genera as- compared with those of smaUer 

genera.22 

18 One of the tirst attempts to summarize Darwin's theory in systematÏl: form is Wallacc's 
presentation in Contribut1ons to the Theory of Natural Selection (1871). Wallace presents 
Darwin's theory as a series of three interconnected syllogisms as follows: (1) Rapid increase of 
population, combined with (2) stability of population over time, leads to (3) struggle for existence. 
This latter, combined with (4) heredity witl;}. variation, leads to (5) survival of the fittcst or natural 
selection. Finally, (5), together with (6) change of external conditions, leads to (7) change of 
organic fonns and origin of species. (p. 302) <, 

19 George Romanes; in Darwin, and alter Darwin, v.2: Post Darwinian Questions, Hcrcdity 
and Utility (1896).. contrasts Wallace's neo-Darwinism, based on a single·factor ana]ysis of 
Darwinism as presented in 'the above footnote, with Darwin's multi-factor thcory, inc1uding the 
factors of natural selection, use·inheritance and sexual selection. Romanes notes that Wallace'li 
treatment is a reduction of evolution to the factor of natural selection alone, and 8uggests the term 
"neo-Darwinism" to distinguish this view from Darwin's own, more complex theory. 
20 Julian Huxley, in his seminal work Evolution: The Mbdern Synthe.i. (942) 
21 Charles Darwin, orlgin of Specie8, ch. Il, pp. 74-79 
22 ibid, ch. II, pp. , pp. 89-93 
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Darwin admitted "our ignorance of the cause of each particular 

variation,"23 so that the overall result appeared as if due to chance. Nevertheless, 

Darwin did attempt to investigate sorne factors of variation, albeit "in a very dim 

and doubtful manner" .24 In the Origin of Species, the factors mentioned include 

the' following: (1) Changed environmental conditions not only cause increa.se of 

variabîlit)i! but in sorne cases may even determine the direction of th~ variation. 

(2) Use or disuse of parts causes the parts themselves to increase or diminish. (3) , 

The variation of one part may be correlated with the variation of sorne other, not 

directly related part, and (5) There may be compensation of parts, where the 

growth of one part is balanced by the stunting oCanother. In addition, Darwin 

recognized spontaneous variation not related to the preceding causes, especially 

as ·concerns sexual parts, .and other minor factors mentioned from time to time.25 

Individual variation jn itself furniS~ only the context or conditions for the 

operation of further components of the Darwinian mechanism. Population 

increases geometrically, and if unchecked, the progeny of a single asexually 

23 ibid, v.1, p. 190 
24 Charlfls Darwin, Natural Selection, p. 280 
25 P~ter Vorzirnrner in his Charles Darwi~: The Years of Controversy; The Origin of Species and 
Us Critics, 1859·1882 (1970) discusses the problern of the factors of variation at sorne length 
Vorzimrner (p. 76) lists the following factors: (1) the indirect effect of the conditions of Hfe; (2) the 
direct. effect of the conditions of life; (3) Habit, use and disuse; (4) correlation and (5) 
compensation,' or balance. Darwin's 1ist of factors varies in the listings he provides 1842 and 1844 
Essays, Natural Selection, Origin of Species, and Variations of Pla_nts snd Animais. For 
example, in the chapter "Laws of Variation" in Natural Selection, his list is as follows: (1) the 
immediate or direct action of external conditions, (2) acc1imatization, (3) effects of use and dlsuse 
of structure, (4) correlation of growth, (5) compensation or balancement, and in addition the 
following remarks: (i) "a part norrnally developed in any species in an extraordinary degree or 
manner, in cornparison with the sarne part in allied species, tends to he highly variable" (p. 307), 
<ii) "a part so little developed, as to he called rudi!f1entary, tends to he lIighly variable" (p. 318), 
(Hi) "distinct species present analogous variations; and a variation of one species often resembles 
the normal structures of an allied species" (p. 321). In the Origin of Species, a similar, but not quite 
identical Hst is given at the head of chapter 5 on laws of variation. 
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reproducing plant or of a pair of sexually reproducing organisms would exceed 

the means of support available for the species. Darwin notes that "Hence we may . 
confidently assert that aIl plants and animaIs àre tending to increase nt n 

geometrical ratio - that aIl would rapidly stock every sta~ion in which they could 

exist - and th-at this geometrical tendency to increase must be checked by 

destruction, at sorne period oflife." 

A struggle for life ensues. Checks to population increase include the 

amount of food available to the species, thé predator-prey relationship, extremes of 

climate suc: as cold or drought, and epidemics. This 8t~ggl~. for lire involves j 
individuals within the sarne species, and individuals of diffe~ species.' "AIl thnt 

we can do is to keep 'steadily in mind that each organic being is striving to 

increase in a geometric ratio; that each at sorne period of i~s life, during somc -- . 
season of the year, during each gene~ation or at inte\als, has to struggle for life,( 

irncI-to-suffer great destruction .... The vigorous, the ~hy, and the happy survive 

and multiply,"26 

Thus, the ~first part of Darwin's theory is characterized by individual 

différences among a population confronted by over-population and the struggle for 

existence.27 Here, the action !l'of the factors of variation on the population of 
", t ' 

,; 

individuàls, producing jndividual differences, forms the cir.cum~tances upon 

which the further factor of overpopulation will 'act. Overpopulatipn is a' cause 
\ _ 1 

leading to ' the struggle for existel}ce as effect. Tris' conflict is resqlved through 
q 

__ 1 

'-" 

26 Charles Darwin, Origin Ôf S~e8. pp. 118-119 .,/ , 
27 The importance of population thinking in Darwin's work has been 'trêised bi _E~st Mayr. In 
the following section on the influences on Darwin, the role not only of Malthus, but pf Comte Il. 
well, will he traced in the origin of this aspect of Darwin's though~: j' 

,_ 24 ~ 

l 
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naturai selection. The general conditions (individual differences, struggle for life) 

upon which natural selection' will act may be represented diagrammatically a's 

follows: 

.. 

Populellon 
of Individuels 

+ 

I f eclors of 1 
yerleUon 1 

" 
lndlylduel 

dlfferences Slruggle for llfe 

DialP"am 1: Stru~~Ie for life 

, . 

\ 

, -
(h) The Main Mechanism: Natural Selection. Surviyal of the Fittest anq Pescent 

with Modification: , 

The mechanism by which the fittest survive is that of naturai selection. "lt 

may metaphorically be said that naturai selection is daily and hou~ 

scrutinizing, throughout the world, the slightest variations; rejecting those that 

are bad, preserving and adding up aU that are good; silently and insensibly 

working, when~er and wherever opportunity offers, at the improvement of each 

organic heing in relation to its organic and inorganic conditions of life. "28 

28 Charles Darwin, ~ of 8pecie., p. 126. 
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Natural selection is, of course, the main contribution 'br Darwin to the 

theory or evolution.29 In his variou,s presentations of the question, from 1842 

'forward, Darwin always considered natural selection on analogy to artificial 

selection. Darwin's point is that thro~gh artificial selection, within the limits ·set 

" by ~xtemal conditions and ~he laws o~ inheritnnc~, development and~a . tion,_ 

humans can select for characteristicS' and develop breeds which meet t i needs 
"'.::.. 

and fancies. Here the selectio~ involves the breedèr explicitly choosing the 

-.." 
/ 

\ 

animaIs or pl~nts which will be aUowed to reproduçe, this selection being based 

on the selected organisms possessing the desired attribute to a slightly greater 

degree. 

Having dealt with artificial selection of domesticated plants and animaIs, 

Darwin tums his attention next to the natural selection of plants and animals in

the wild, The analogy holds, but with sorne modificatiops. Darwin states)hnt 

variation is smaller in the state of nature, but selection more rigorous,30 Man ccn 

select only for certain external characteristics, but nature'can select for internaI 

structures as well.3l As Darwin notes in the Origin: 

AU these results, as we sh~l1 more fully see in the next chapter, follow from the 
struggle for life. Owing to thili strldggIe, 'variations, however slight and from 

29 See Camille Limoges, La Sélection Naturelle; études sur la première constitution d'un concept, 
1837·59 (1970) for a discussion of the genesis of the concept of natural selection. The same subjeit is 
a180 dea1t with at 1ength in Howard Gruber, Darwin On Man, part Il, . 
30 "Nature's variation far less, but selection far more rigid and scrutinizing", Charles Darwin, 
Essay of 1842, p.9. 
31 In an early formulatio.n, Darwin says: "Let us now suppose a Being with penetration sufficient 
to perceive differences in the outer and innermost organization quite imperceptible to man, and 
with forethought extending over future centuries to watch with unerring care and select for any 
object the offspring of an organism produced under the foregoing circumstances; 1 can sec no 
conceivable reason why he could not form ft new race (or several were he to separa te the stock of the 
original organism and work on several islands) adapted to new ends," Charles Darwin, Essay of 
1844, p. 85. Note the attribution of natural selection to a Being possessing penetration, forethought 
and ends. This aspect of the presentation is dropped in later versions, the Orirln in particular, 

, 
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wh~tever cause proceeding, i(they be in any degree profitàble to the individusls of a 
species, in tbeir infinitely complex relations to otn,er,organic beings and to their 
physical conditîons of life, will tend to the preservation of such individuals and 
will generally he inherited by theiT offspring. The oft'sprirlg, also will thus have a 
better chance of 8urviving, for, of the many individùals of anj' species which are 
periodical1y horn, bqt a sman n~mber can ~urvive. 1 have cal1ed this principle, by 
which each slight variation, if useful, is preserved, by the term Natural Selection, 
in order to mark its relation to man's power of selection.'32 

The argument up to nQw has assumed a ~tatic environment for the species 
, . 

in question. Because of overpopulation, struggle for existence is the normal state 
. ~ ~ . 

of nature. Survival of the fittest is the outcom~, with n~tural selection the 
(\ 

mechanism operating to produce this res'tlt. This can be represented' in the 
l . 

following diagram. Here, the non-dynamic conditiop is that of the factors of 

variation producipg individual ~ifferences among the population. The dynamic 
1 

condition, or catalyst, is overpopulation leading to the struggle for life. This 

conflictual situation is resolved through natural selection, ~hich results in the' 

survival of the fittest: 

'J 

82 Charles Darwin. 0rIIln of Species, 6th ed, v.l. p. 99 
/, 
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But the Darwinian theory'" as formulated above does not yet account for an 

historical process of change. This is do ne in Darwin's' theory of descent with .. 
modification. ihe above model still assumes a stable environment, while the 

- , 
~ransmutationist dynamic model brings into play the variation of the environment 

as weIl. When the environment changes, the variability of the species within that 

~1ieu tends to increase. "We have. goo,? reason to believe" as shown iil .the first 

chapter, thatt changes in, the conditions of lire -gîve -a tendency to increascd . \ 

v.~abi1ity ... "33 However, changes in the physical environment and contiguous 

species do not bring about automatically the appropriate variety best fitted to ~ 

them.34 Moreover, though the environmentaI changes provoke a greatcr 

S3 ibid, p. 123 . 
34Here, Darwin'a theory, differa from that of Làmarck, where environmental change 
automatically (dirèctty or indirectly) .evokel the required changea in the members-of' a lpeeies. As 
a result, extinction is impollsible. This is not the calf in Darwin', theory. 

/ ., 

, 
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variability of certain parts of the individuals, the direction of that change is (in 

general) not pre-determined. Rather, it is natural selection which aets upon the 

pool of available varieties, choosing_ those individmils whose variation "fits'~ the 

changes in the environment. 

Natural selection may aet in one of two directions. In the first, negative 

case, it leads ta the extinction of groups of individuals unsuited for the change in 

environment. In this case, variation among the inùividuals in the population was 

such that none, or so smaU a number as ta be unable to maintain the existence of 

the group, had the requisite characteristics to survive in the new milieu. In th~ . 

second, positive case, there are a sufficient number of individuals with the 

3 appropriate variations to take advan~age of the change in envi~onment. In this 

. case, characteJ~tics not important in the old environment May be sele~ted for' in 

, 

- ., 
the new. ,~his population will now differ from the parent population, or ln 

Darwin's terms, will be Baid to have diverged from it. 

Divergence {eads to increasing differences between the characteristics, of 
" 

succeeding gen~rations. ln Origin of Speci~s, Darwin states that the principle of 

divergence, or divergence of character, i~analogous to the division of Iabor. Just 

alS more commodities can be produced in a given time when laborers with 

different ~!ti1ls are used, so in nature, "the greatest amount of life can be . 
supported by great diversification of structure ... "35 Elsewhere he says: "For in any 

• 
country, a fat: 'greater number of individuals descended from the same parents 

can he -supported, when greatIy modified in different ways, in habits, '~onstitution ~ 
" 

86 ibid, v.l, p. 162. See 81so Natural Selection, p. 233 where the refere~ce is explicitly made to 
Milne Edwards' doctrine of the division -of labor in organic life. 
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.and structure, 80 as to nU âs Many ~laces: as po~sÙ)le,ln the po1ity of nature, than 

~he~ ~ot at all or only slightly modified."S6 Tlris .cLin be extended, as Darwin then 

goes 0'0 to say, to the scale of the whole planet, where a greater nùmbe.r of 
" . 

different types of organisms can be supported w,hen diversification is large than 
1 • , 

when it is s1ight. 

In short, natural selection acting upon a varying population in 
- /' 

circumstances of environmental change leads, to what Darwin 'has called 
- -) - '-

:'descent with modification". In thls mp~lt heredity tends to pass on tye average 

characteri_stics of the fit population, according to the blending model ofheredity to 

which Darwin subscribed. The process May be summed up in the followlng 

diagram: 

" , 

Neturel falectlon 

w 

(single generetlon) (meny generetlons) . . 

Diaemm 3: Natural Selection. Sunriyal of the Fittest and Descent witb 

4 ~~doo ~ 

( 

". 
• 

36 Chàïfe~ D8rwm, ~~ Se~OD, p. 228 
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"'\ ~ This can best be a alyzed in reference to the' chart that Darwin includes in .. 
the Origfn of Species to illustrate the principle of divergence. Indeed, this is the 

• p 

only chart or diagram in the whole work. Here, Darwin considers a hierarchy of 

divergenées, from individual differences involving insignificant variations, to 

weIl mark~d 'varieties whi~h may be considered as incipient species, through to 
j 

new species. and ge~era ~s the ultimate result of the whole process.37 Time is for 

aIl praètical purposes unlimited. Time i~ itself does not produce the divergence of 

character, but is important only insofar as "it gives a better éhance to beneficial 

variations arising and of their being selected, accumulated and fixed. "38 In his 

diagram of ~ivergenCe~DarWin ass~mes at least 10,000 g~nerations for the 

production of distinct species and genera. 

The image _ which Darwin uses is that of a branch~ng tree.39 This image is 

present in the Notebooks, and leads to the tree diagram which appears in both' 

-/ Natural Selection and Origin of Species, th~e ~atter two differing only in the 
~ l 

1 1 

dire~tion (downwards or upw~rds) of the branching. Each initial root is 

. consldered as representing a s~~~ within a large genus. Twigs extending frQm 
-
each root are varieties, and -Dar-\\jn follows the proc,ess t~rou~~ à large number of 

generations" with e~ch of 10 levels representing a thousand generations. The 

following . is a mo4i~ed version of ,Darwin's diagram, intended, however, to 

illustrate the basic points he wished to make. The main modifièation is to 

• 
31 Ibid. P. 167 . ~ 
SSIbid. p. 153 -t-' ~ • • 

39 "The relation of aU pa st and present beings(m~y he loosely cpmpared with the growth of a Jew 
gigantic tress; that is if we suppose that from e~of the innumerable twigs" innumerable buds are 
trying to aprout forth, and that the other buds, twigs and branches have the best chance of growing 
hm ptting more light. The bUQs and twigs may represent existing species, and aIl beneath their 
living ~remities may represent extinct forms." Darwin, Natural Selection, p. 249 ... 

., 

.' , 
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In a mode1t.for .the above diagram, the following assumptions Bre made: 

"he quantity of characteristic D possessed by an indivicJual x, i8 symbolizcd as .. 
D~x), and varies from 0 ta 20. The p~ogeny of an individual" x are considered to vary 

from it, on the average, b~ no more than v(x), w~ich is a smaU amount comparcd 

to D(x), The amount of characteristic ~ required by an organism x ta survive i8 

symbolized as R(x). We then consider the definition of species,.varieties, genera 
. 

and families, liB weIl as survival and extinction of species. For Darwin, the basic 

categories are those. of individ~als a.nd individua} varialion; varieties, species, 

genera and the other taxa are defined on their' basis. In order 10 do this, 
l' , _ 

assumptions must be made as ta what constitutes a sufficient quantitative 
, . 

difference to classify two individuals a and b aswell marke4 varieties of-the same 

• 
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spe~e8, members of disti~ species within the s~me genus, or members of 

different genera. 

For examplé, organisms may be considered as part of tlie- same species 
4 

when they differ .by no more than say, al unit8~ of·characteristic D; and well---.. - . 

marked varieties when, though part of the same species ,by the a ove criterion, 

they differ by at least a'l < al units. The specifications of ai" and a'l ould be up ta 

the competent taxonomists, and as will be apparent in the next sec . on, depend 0I1. 

informed judgment. Two organisms of distinct species are said to e members of-
, . 

the same genus when they differ in the characteristic by no more than a2' and of 
• - , 

,the same order, when the _ difference is greater than a2 but Iess than ~3' Here it 

must be the case that 0 < a'l < al < 82 < a3' Now, if 8(a,0) stands for 'a and b are in 

members of the same species', then S(a,b) / == 1 D(a}-D(b) 1 S al. In this case, The 
... " ~ .,::<,; 

species w of wh~~h a and b are member~.~s itself deflned as the set of individuals 
~/ al 

having on thé average d units of the defining characteristic: v: ;: (x 1 D(x)=<;l ± V-'---

SimiIarly, if G(c,d) stands for _ 'c and d being members of the same genus', 

then G(c,d) Il (xXy)[(x ~ c & y ~ d)-.(al S ID(x}-D(y) 1 ~ a2)]:41 Here, a genus is a set 

whose members are sets representing species. 

''0 The concept of species as a derivative category is eçlicitly' indicated here by having a spe es 
represented as a let of individuals. In this case, the members of the population have, the 
average, d units of D, and members of the species May vary by as mueh as a 1/2 units. 
"1 In this case, c and d being distinct species in a single genus is detennined by the faet that the 
members of each species differ by more than al units, but less than a2 units, again respeeting the 
notion that genera, like species, are eoneeptual categories derivative from the basic eategory of 
individuals. Q 
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At any given time it is assumed that a species is located in sorne 

environmental zone z, which require,s of organisms living within it R(z) units of 

D. Wh~n aIl the members of a species (or a sufficiently large number ta prevant 

the maintenance of the population) are lacking by b or more units of D, it is 

assumed that the species becomes extinct; otherwise, it survives. 1t might be 
~ 

difficult to determine a priori what types of organisihs an environment would 

permit, but in practice, what is of interest in species evolution is the changed 
- \ 

characteristics necessitated by shifts in the environment. Given a ktiowledge of 

the environment and its species before the change and the nature of the change 

(geographical, ecological or meteorological), it should not be impossible to predict 

the new requirements of various charac ... teristics f~r members of'spacies already 

living in that environment. 

-< 1 

This model takes into account Darwin's notion that' the basic ontological 

category is that of individuals, their differences, and populations of individuals. It 
. . 

allows for a consistent preserttation of hls theory, and one, it will be argued in a 

Iater section, that is not tautologous. The simplifying assumption, which Darwin 

himself implicitIy makes is that there is only one characteristic to take into 

consideration; a more sophisticated analysis adequate for reai taxonoMy would 

require representing species evolution in a multi-dimc:!nsional state space for 

chara!teristics dl"" dn • In the next section, the conceptual model Darwin 

develops for the evolution of species will be considered in greater detail as 

concerns its philosophical aspects . 
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(c), The COnCell}ual' Mode): Natural System of Classification and Eyolution of 

Species. 

The above analysis of Darwin's' theory has not yet broached the Most 
, 

controversial and important part: the theory of the evolution of speci~s, or, in the 
, 

terms Darwin first used ta express it, the"transmuta'bi.(>n of species.42 It is only at 

this juncture that the concepts of species anJ higher taxonomic orders can be 
- , 

fully analyzed. 

~ 
Note that varieties, species, genéra and families are defined byo the 

organisms that make them up. This i,B clearly intended in Darwin's system, 

-~ where the basic category is that of individuals. A species is located on the tree at 

the point correspônding to the average quantity Q[ c}iaracteristic D manifested by 

its members. The principle of divergence surns up Darwin's view of how change 
, ,~ 

occurs.43 Sli3ht changes lead to 'varieties, in particular, what he calls "weIl 

marked varieties", or "incipient species": " ... variëties are species in the process of 
, 

formation, or are, as 1 have called them, incipient species"44, and further change, 

still of a quantitative sort only, leads ta new species. 

Referring to the diagrarn of the "tree of life", a taxonomist at generation 10 

(x10,000fwouId classify species ID and n in one genus, and ~pecies p, q and r in 

42 The term evolution originally meant the unfolding of the latent potentialities, in the 
prefonnationist sense; it only carne to signify the transmutation of species aiter the publication of 
Darwin', Oril(Ùl of Species, and is due to Herbert Spencer. See Bowler, Peter J.:'The Changing 
Meaning of'Evolution"'.(l975) J. Hist. Ideas 36: 95-114 , 
43 h i8 well known, this principle does not occur in the 1842 and 1844 Essays, and is rnentioned for 
the first âme in Natural Selection. 
'" Charles Darwin. Oririn of Specles, v.1, pp. 158-159 

( 
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another, sinee aIl members within each group are at teast al (here represontcd 
i 

arbitr~rily by two) or xbore units apart and less than a~ (here represented by five) 

units apart. The two genera are in the sa me order, sin ce less t.han n3 (here 

represented by ten) units separate theïr mernbers. However, without knowing thë 
, 

whole historieal record, it would ' be diffieult to trace the aU the mernbors of these 

two new genera back to the common aneestry of species 0 at generation 1. 

But the point w4ich Darwin is making ie that claGssification is a conccptual 

activity, and sorne conventions must be adopted' which are not provided by nature 
1 

itself. What nature provides are individuals; taxonomists estab1ish the criteria 
; . ~ ' .... 

for the rest - varieties, species, genera, families and so forth:46 Nature hore is 

proceeding in a strictly quantitative manner - the qualitative 'distinctjons, though 
--

based on real distinctions in nature - are ultimately the product of human 

conceptualization and desire for classification. 

Returning to the analogy of the tree, variation provides the raw materisl 
1 

upon whioh natural selection operates. The "pruning" of segménts of the t'ree 

represents extinction, and the extension of segments of the tree représents 

ràdiation of varieties into new places in the "polity of nature."46 Perhaps the 

strQngest statement of Darwin's view of species change occura in Natural 

45 The problem of the status of "speeies" is the subjeet of considerable deb~te ;'1 the literaturc, 88 

evidenced by the discussion in a recent issue of BiQ10lY and Phllolophy; on the problem. See 
Michael T. Ghiselin, "Species Concepts, Individua~ity. and Objectivity" (1987), 8S well 88 th,! 
reply by Ernst Mayr, "The Ontologieal Statu8 of Species: Scientific Progress and Philosophiclll 
Terminology" (1987). JThe problem of the status of speeies was also the 8ubjeet of a long lasting 
debate in the pages of J. Syst. Bio over the last ~veral deeades. ' 
46 Charles Darwin, Natural Selection, p. 238 
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Selection " ... species are only strongly marked varieties with the intermediate 

gradations lost."47 

This is really the heart of Darwin's viéW of change - it is quantitative only, 

not qualitative, and it occurs slowly, over many generations, producing a 

cumulative effect. Moreover, it is noticeable because intermediate gradations 

become extinct, and this heightens the visible effect of divergence. Imagine a 

world where no extinction occurred, and aIl other Darwinian processes 

continued. Such a world would contain a continuous spectrum of species so close 

to each other that major types would not stand out. With the intermediary types 

eliminated, the survivors are distinct, and the taxonomist classifies them as 

different species. 

-
Darwin refers once more to his graphic on descent with modification in 

chapter 14 of book ii of the Origin of Species, th~ chapter dealing with 

classification. Darwin tirst notes that the classification of organic beings into a 

hierarchy of groups based on degrees of resemblance is "not arbitrary like the 

i!0uping of the stars in constellations". Rather, it is based on descent with 

r* • modification: 

AlI the foregoing rules and aids and difficulties in classification may be 
explained, if 1 do not greatly deceive myself, on the view that the Natural System is 
founded on descent with modification; - that the characters which naturalists 
consider as showing true affinity between any two or more species are those which 
have been inherited from" a common parent, aIl ,true classification being 
genealogical; - that community of descent is the hidden bond which naturalists 
have been unconsciously se~king, and not sorne unknown plan of creation, or the 

~ 
47 Ibid, p. 280. This contrasts with T. H. Huxley who was more concemed with the impossibility of 
interbreeding as a physiological criteria for distinct species. 

, 1 

1 
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enunciation of general J)ropositions, 
objects more or less alike.48 

• 

the m~r~ putting together:. and separating 

There are two elements here: '(1) the basis for the, natural classification, 

1which ~~ community of des~ent, an objective, natural and quantitative process; 

and (2) the classification schema of the naturalist, which is the qualitative 

element, and as a product of the mind, arbitrary except for, the constraint impoacd 

by the preceding condition. Darwin states: "Thua, the natutal system is 

genealogical in its arrangement, like a pedigree: but the amount of modification 

which the different groups have undergone has to be expressed by ranking thorn 

under different so-called genera, sub.families, families, sections, ordcrs and 

classes. "49 The problem here is to express the quantitative arhount of variation 

groups of individuals have ~_ndergone in the course of evolution by taxonq;tnic 
• 

categories. 

Species are not expIicitly mentioned in the list but Darwin's discussions , , 

els.ewhere of the problems of defining species is consistent with this 

interpretation. In chapter two of bœk one of the Origin of Speci8f' aftef noting 

that weIl marked varieties can be considered as incipient speCÎes, rJarwin gocs on 

to say that species themselves are names that arvrbitrarily given for the sake of 

convenlence: 
" 

" 
From the'§e remarks it will he seen that 1 look at the term spe/ies as one arbitrariJy 
given, for the sake of convenience, to a set of individuals c10sely resembling each 
other, and that it does not essentially differ- from the term variety, which il given to 
less distinct and more fluctuating fOTms. The terrn variety, again, in comparison 

48 Charles Darwin, Origin of Species, v.ii, p. 221 
49 ibod .. 223 . 1 1 , V.lI, p. 

" ( 
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with mere individua] differencer, is also applied arhitrarily, for convenience 
sake.50 

The conventional or arbitrary charaeter of the' definitioD' of species means 

that they are an artifaet of the naturalist's eraft; a useful and indeed neeessary 

artifact, b~t an arti~act nonetheless: \ 

. 
Hence,\ in determining whether a fonn should he ranked as a species or a variety, 
the opipion of naturalists having sound judgment and wide experience seems the 
only guide to follow. We must, however, in many cases, decide by a majority of ' 
naturalists, for few well-marked varieties can he named which have not"'heen 
ranked as species.by at l~abt sorne competentjudges.51 

The nominalist trend of Darwin's thought is reiterated in thë conclusion to 
-

the Origin of Species. Here it is clear that Darwin's basic ontology inc1udes 

individuals and "individual differences only; classification into varieties, speeies . 
and other ord~rs is based on quantitative differences' whieh are judged. by 

naturalists to be sufficiently large as to merit distinct rankings: 

Hereafter we shaH he compelled to acknoWledge that the only distinctio~tween 
species and well·marked vàrieties is, that the latter are known, or believed, to he 
connected at the present day by intermediate gradations, whereas species were 
formerly thus connected ... In short, we shan have to treat species in the same 
manner as those naturalists treat genera who admit that genera are merely 
artificial comhinations made for convenience. This may not be a cheering 
prospect; hut we shaH at least he freed. from the vain search for the undiscovered and 
undiscoverahle essence of the term species. 52. 

50 ibid, v.l, pp. 88-89 
61 ibid, v. l, p. 80 -
52 ibid,·v. ii, p. 311. The influence ofComte's derision of,the metaphysical search for essences and, 
natutes is also clear in the following quote, a point which will he furt,her developed in the section on 
the historica} influences on Darwin's thought. ~ 
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Darwin has argued that a natural system of classification is based on 

descent with modification, along with the criteria for classification of 

taxonomists. Similarly, descent with modification forms the basis for the analysis 

of the ~volution of species. Here, considerations from geology and paleontology are 

required in order to situate fossil remains in temporal succession. Species being 

derivative categories, their ev~lution is part of a conceptual model, to;; 

distinguished from the real and underlying process of descent with modification. 

The conceptual model for classification, and e'Vo~ution can be represente.d by the 

following graphie: 

Puctnt ""ith modification 
(n~l proc.ss in n~tur.) , 

.. 
Obs.rv~tion 1 Musurtmtnt 
01 populations of individuals .. 

-
-

(living) (+(05511s) -- • 6 

C,..ittria for C lusific4Ition Crlttri41 1'0,.. tht tSt4lb lishmtnt 
into hxonomic groupings of ph\llogtn1u 

, 
~, ~r 

. \ 
Natural Systtm of Evolution of Sptciu 1 

" 
Classific~tion Otn,r ~ 1 Ord.rs, .te. 

( 

DiafUam 5: Conceptual Model: Natural System of Classification and Eyolution of 

(
1 

./ Species. 

11 

On this reading, evolution of species, a terminology used by Darwin' only in 

later editions of the Origin of Species, is used to express the resuIt of combining 

/ 
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the quantitative change involved in descent with modification (oflater populations 

with respect to parent populations), with qualitative conswerations (in parti cul at:., 
, . 

the des~gnation of taxa) introduced through the taxonomis~'s analysis. Tlae 

natural system of classification has a re"al basis in community of descent, but the 

categories in which it is expressed are due to the inind of~ naturalist. 

(d) Tbe Supplementarv Model: Sexual Selection. Use-Inheritance and Complex 

P~ 

Natural selection is not the only factor of evolution, though it is tbe chief 
r' 

one. In addition, 'playing a secondary but important role is the factor of sexual 

selection. Sexual selection involving male combat or Jemale choice results in 

certain features being selected for - large antlers or çolorful feathers, and these 

become part of the mix of characteristics constituting the species. [, 

Darwin also explained the origin of complex parts, sucb as the eye. In the 

Origin of Species, this is treatéd in the cbapter dealing with difficulties of the 

theory, for, as Darwin notes, if he cannot explain complex organs tbrough 
v ~ . 

natural selection, then his theory is incomplete. Darwin offered two elements of a 

response. In thè first place, correlation of growth might result in combined 

development of parts into sorne complex organ. Secondly, transitional stages' 

_might be selected for where the function ilt the intermediary stages i's different 

from the present function, but was nevertheless useful for the organism. In 
., 

Natural Selection, Darwin says: "In considering the possibiljty of transitions of an 

t.. organ from one state to _another, we should ~r in mind that a part 4aving a 

1 
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J \ 
nearly similar structure may p,erform in the sarne individual or in two 

individualsJunctions wholly different."53 

c 

Darwin accepted that characters acquired during the life of an individual , , 

could be transmitted to its progeny. Unlike Lamarck, however, he rejected the 
Il • 

t>, 

notion that in the higher animals this was mediated by an aet of wi11ing. Rather, 

he sought a physiolôgical Illechanism of inheritance capable of producing 8uch a . 
result. The theory of pangenesis was intended as a 'rnechanism tQ explain use-

... 
inheritance. According to this theory, gemmules from each bodily organ and 

structure congregate in the sexual organs, to be passed on through procreation 

and possibly activated in progeny. Those gemmules not activated in the 

immediate succeeding generation May be passed on to the grand children, and if 

activated, explain atavism. 
",' 

Thus~n organisrn does not generate its kind as ft who)e, but each separate unit_ 
genetàtes its kind ... When a cell or unit is from sorne cause modified, the 
gemmules derived from it will be in Iike rnanner modified... Inheritance must be 
looked at as merely a forrn of growth, lfke the self-division of a lowly-organized 
uni-cenular organism... An organic being is a microcosm - a litt1e universe, 
formed of a host of self-propagat'Îng organisms, inconceivably minute and 
numerous \8 the stars in heaven.54 

.1 

The theory of pangenesis is an interesting case of Darwin's use of an 
~ r 

hypothetical mode of reasoning. In his letters, he was quite concerned about the 

status of the hypothesis, and went so 'ffr 8S to calI it a "working hypothesis". He 
, -

- , 

maintained it because it aUowed him to include a large number of faets of heredity 

53 Charles Darwin, Natural Selection; (8.35), p. 354. See alao the article by Steven Jay Gould ''Ten 
Percent ofa Wing" in Natural mstoryfor 1987., . 
54 Charles Darwin, V8]iation ofPlantiud AnIIll8Ù, v.ii, pp. 398-399. 

) - .. 
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under a general hypothesis. The ~ubsequent demonstration that the theory of 
... ~ , 

pangenesis "is false (along with the theory of blending inheritance) is an exàmple 

ofa part ofDarwin's theory that has been refuted.55 
~ 4 

According to parwin, changes in species occur not only because of natural 

selection, but through the secondary mechanisms of sexual sel~ction, the 

preservatio'n of intermediary stages, tùoder ~he control of naturaI serction); and ' 

use-inheritance cou'p1ed with pangenesis. As a result, a model o~ \ main 

secondary factors of Darwin's theory looks as follows: 

--
Secondery 1 Use &. dlsuse 

1 
Correleted 

1 verletlons 
~ 

of perts verletlon 

+ +/or + 

/ Sexuel 

1 Pengenes1,s 1 - Preservet1 on of 
selection tntennedlory 

structur~s 

+ , • Inherltence of 
Divergence of 1 oCQulred chor- Development of Il 

,mole &. femole 
octerlstlcs complex ports 

! -

Diaetam 6: Supplementary Factors: SexuN Selection. Use-Igheritance and 

COlJlplex Parts 

From what precedes it is c1ear that Darwin uses a certain number of 

analogies, spec\fÏcally, the analogy between (1) variation under domestication and , -

variation in the wHd, (2) artificial selection and natural selection, (3) natural 

55 'Hugo de Vries limited the concept of pangenesis to .an influence of the cell body'on the cell 
nucleus in his Intracellular Panpnesis, while August Weismann rejected the theory completely 
and replace~ it with his_ view of the "immortality of the gennplasm".' ; 
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Model ofDarwin'a Theory of Evolution: 

1) Basic' conditiqna of over-population and 
atruggle for existence. 

2) Main mechanism of naturaI lelection. 
leading to the survival orthe fittestand 
deacent with modification. 1 

3) Supplementary mechaniamll of aexuat 
selection, uae-inheritance an~Jlreaervation 

- of intermediary stages. 
;1 , 

4) Conceptua:l model: natural ayatem of 
elaslification and evolution o(apeciea. 

Buie condition 

q 

S) 
.-

Secozulary U.6 diaule Conelated 
variation. otpaJta variaUon 

+ • t/or 

8exual Pre.nallon of 
Mleet.fon PanK·neal. Intermedlary 

" ~ -. • Dlverpoce of 1 nherttanœ of DevelopmeBt of acq)llrecl char. male 6 r.mate 
acterilUcl oomplex p~11.a 

, "') 

8upplementary Mechant.ma ., -
2) 

1 Naturel Selection 1 
(one heredltary cycle) (many loneraUona) 

v 

r 1 
1 1 1 1 

ndlvlduall IlnlIlVJifuall ïxunetlon J l Ulveraence 
Callure IUcee.. Inadapted. of chu.etcr 

1 

4) 

1 1 , , 

Survlval of the flttnt 

. (preMnt) 

teria for 
clUe41catlon Into 

taxoDoadc trOUplal. 

L 1 

+ 
~ (DelClGnt wllh modUlca\lon 1 

Main Mechlnl.m 

DiailAID 7: Model of Darwin'& Bnt&m of Evolution 
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" selection and sexual ~election, 8nd,(4? change-in va?eties, ~d change i~ species. 

His argument. is typically that if the first of each pair is accepted, then analogous. 

reasoning lea~ us tq accept the second. The model of Danyin's theory can be 
- ' 1 ~. , • 

summed up~n the èhart (overleaO. . , _ 

,.. 
(8) Is NatÙraI Selection TautolOficÙI? 

<1;1 .. f~ 1 .. 

... 

it shotild be noted ·that in this 'reading of Darwin, natural selection and . . 
~ , 

struggJe for life- are not logically identicaI. The difference lies' in their status as .. 
~ause pr effect in the Da~nian system. The strug~le for. life is the re~ult of over

population, itse~f the consequence of the geometric ine~ase of population and the 

arithmetic ificrease of 'food supplies. Natural selection functions i;n this model as 

the cause l~ading tp t~e survival of the fi.it,e.st. Again, t~e survival of the fitt~st is 

the result of the operation of natural selection upon the population, given the 

struggle among its members for life, ancJ the individual differences among them 
., . 

which favor sorne and disadvantage others~ Thus, there are three distinct tenns -
, . 

struggle for life (resulting from overpopulation as cause), natural selection (a 
> , 

caus~l facto,r)' and s~rvjval of the fittest (the resultant or effect which follows f;om 

J natural s~lectioii aèting on a population of disti~ct iD(lividu~ls). 
-' ., ,. 

An important philosophical problem at this juncture is that of the 
... . 

tautolo"al status of nlltural selectiQn.56 The proposition that natural selection is 

tautologica! has _ been . defended by Norman Macbeth and Karl Popper. Macbeth 

----------__ 3------- , 
(56 This question has also œen discussed at length in Elliott Sober's The Nature of Selection (1984). 

r1 _ -

. . 
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argues tpat Darwin identified na}ural selection and differential mortality. 

following in this his reading of G. J. Simpson.57 Macbeth then argues: 

If we say that evolution is accomplished largely hl' natural selection and that 
natural selection consists of' difTel'ential reproduction, what have we dono? 
DifferentiaI reproduction means that sorne species multiply by leaving m~re 
ofTspring than one-for-one, while others leave one-for-one, while others leave le88 
than one-for-one and dwindle or die out. Thus we have a Q~estion: "Why do aorne 
multiply, while others rernain stable, dwindle, or die out? To which is offered as 
Answer: Because-some multiply, while others remain stable, èiwindle or die out. 
The two sides of the equation are the same. We have a tautology. The defioition is 
meaningless. 58 '. -. 

Macbeth quotes C. H. Waddington on the same point.. The essential of 

Waddington's ~laim is contained in this excerpt: 

Natural selection: which was at first considered as though it were a hypothesis that 
was in need of experimental or observational confirmation, turns out 00 closer 
inspection to be a tautology, a statement of an inevitable although previously 
unrecognized relation. It states that the fittest individuels in a population (defined 
as those which leave most offspring) will leave most offBp 'jng. Once the statement 
is made, its truthJs apparent.59 " 

o 

Karl Popper, in sorne of his earlier writings, a180 argued that Darwinian 

natUl'al selection is tautologiesl, and hence llieaningless. In Objective Knowledre, 

he stated: 

Quite apart from evolutionary philosophies, the trouble about evol\Jtionary theory. is 
its tautologieal, or almost tau~logical, charaeter: the difficulty is that Darwinism 
and natural selection, though extremely important, explain evolution by 'the 
survival of~e fittestt (a term due to Herbert Spencer). 'Y'et there does not eeem ta be . 

. 57 Nonnan Macbeth, Darwin Retried: An Appeal to BeaIcm (1971), pp. 40 and 54. 
58 ibid, p. 47 0 

59 C. H. Waddington, Evolutionary Adaptation (1960) p. 395. Quoted in Norman Macbeth. op. dt. p. 
47 

.. 
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much d:tret;ence, if any, between the assertion 'those that survive are the fittest' and 
the tautoJogy 'those that survive are those that survive::For we have, 1 am afraid, no 
other criterion of fitness than actua) survivaI, so that ~è conclude from the faet that 
IOme organisms have survived that they were the fittest, or those best adapted to the 
conditions of life.60 (,.. -. 

,~. 

The goal of this section is to use the analysis of Darwin's theory developed 
. 

in the preceding section to reply to the above and related charges that Dal"Wl~'s 
, , 

ttheory is tautologous. The claim that D~inism is tautological can be 

reformulated as .two distinct statements: 

1. The eyidential version: There is no empirical means of determining 

which specimens in a species are the fittest. Evidence that some rather than 

others were the fittest is given only by their survival and greater differential 

reproduction, which is merely to say "the survival of the survivors". This is 

clearly tautologous. 

2. The definitional version: There is no theoretical means of distinguishing 

betw.een evolution and natural selection. The c1aim that naturaI selection is a real- ~l> ~ 

cause is merely definitional, sin ce once evolution has been sho'VIl to occur, the 

theory merely dec1ares that this/was 80 due to natural selection. 
\ 

My cIaim is that the evidential version rests on a, confusion between ç~use 

a~d effect. a~t the definitio 1 version rests on a confusion between process 

and factor. Both Jeglect to examin in detai! the structure of Darwin's theory. 

60 Karl Popper. Objective Knowledce: An Evolutionary App~ch (1971), p. 242. The paragraph 
quoted is from the article "Qf Clouds and Clocks" which originally appeared in 1965. 1 will return 
late1 in this section to Popper's subsequent rec:tification of this claim. ' 
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The confounding of naturaI selection aud survival of the fittest has a long 

paternity; indej it, goes back to Darwin himself, who, in trying to relate his 

theory to that of Spe~cer states the following in the Orfgin of Species: 

1 have caUed this principle, by which each slight variation, if useful, is preseryed, 
by the t~rm~atural Selection, in order to mark its relation to man's power of 
selection. But the expression often used by Mr. Herbert Spencer of the Survival of 
the Fitt~st is more accurate, and is sometimes equally convenient.61 

" 

In the model of Darwin's theory in the preceding section, 1 have reserved . 
the term "natural selection" for the causal factor which, when ~cting upon a 

population in a state of competition for scarce resources, results in the survival of 

the fittest. In this 'sense,- the term "survival of the fittest" refers to the effect. This, 

1 believe, is consistent with ,te &pirit of Harwin's Origi~, which is based on causo 

and effect relationships, -though it clearly runs fouI of the! letter of the above quotc. 

1 have opted for the spirit of the work over the letter of the text, becaus~ it avoids 
~ 

the circular definition charge brought against Darwin in a way which is 

consistent with his .theory. 

But even the theoretical distinction between natural selection as cause and' 
~ 

-
survival of the fittest as effect does not suffice if ultimately there is no practical 

criterlon for distinguishing 'the two. Again, the argument in the preceding 

section, that "fit" does give an independent criterion, when "fit" is intcrpreted as 

the coqelation between (a) "the char,cteristics possessed by an organism which 

are useful for certain functions an~ (b) the requirements of the environment 

which must be satisfied by those functions . '. . 
" 

61 Charles Darwin, Origin of Speciel. pp. 99-100. 
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'The definitionalllersion of the tautology cht:trge is based on the confusion of 
• evolution as a process with' natural selection as a factor. Evolution is more 

general than natural selection;, it is an objective process for which Darwin 

postulated natural selection as the chief factor. But for Darwin, natural selection, 

though the chieffac/or of evolution, i~ not the only factor. He attaches considera~le 
importance to sexual selection and use-inheritance, as weIl as the preservation of 

intermediary structures through cHange of fll:nction. Moreover, the importance 

attached to these secondary factors increases with the Iater editions of the Origin • 

of Species. The identity "evolution = natural selection", besides violating the 

distipction between process and factor, involves a misreading of Darwin. Indeed, 

Popper lias recognized his own error in this re~rd., ( . 

In his article "Natural Selection and the Emergence of Mind" (1977), 

Popper reconsiders his above point of view, and states: "The fact that the theory e of 

natural selection is difficult' to test has led sorne people, anti-Darwinists and even 

sorne great Darwinists, to claim that it is a tautology."62 He then goes on to state 

that he himself. held th~ftw, and admitted at most that evolution by natural 

selection was a "metaphysical research program. "63 The key to this change of 

mind, which Popper qualifies as a "recantation" is that the proposition that 
, , 

evolutio~ occurs only by natural selection can be refuted, and indeed is: sinee 

natural ~tion is not the only factor of evolution, and sorne evolutionary change 

occurs as the result of other factors, such as sexual selection. 

62 Karl Popper. "Natural Selection and the Emergence ofMind" (1977), p. 344 
6S In his autobiography in the Phllosophy of Karl Popper (1974), ed. P. A Schilpp. - { 
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(4) Is Danyin's 'lbeoD' ReyolutioPDO'? 

At the other extreme is the c1aim that Dar'win's the ory of natural selection 

c stitutes ~ scientific revolution, marking a discontinuity in the development of , 
1 o· 1 thought. This clalm is made by Tpomas Kuhn. Kuhn first prescnted his 

o scientific change in his Structure ofScientific Revolutions (1962), und 

made Bom~: modificati~ns in a postscript of 1966. Kuhn's thcory involvcs tl( 
factors of n~rmal sçience, problem or puzzle solving, the discovery of anomnli s 

leading to a period of crisis, a paradigm shift with its ~ccompanying scientific 

-revolution, the consolidation of the new paradigm and the development of a new 

~ormal science, Openin? the whole cycle . 

In greater detail, Kuhn argues: (1) Normal science is oriented to puzzlè 
" 

solving, and not the production of novelty. The puzzle solying activity ie guided by 

a dominant paradigm, an agreed upon and well-est~blished set of rules or way of 

doing things. (2) In the course of normal science sorne problems arise that arc 

recalcitrant to the paradigm, anomalies which cannot be solved by it. (3) '1'his 

leads to a crisis, the search for new mIes and a new paradigm capable of solving 
1 

the anomaly; there is a breakdown of the normal puzzle solving activity. (4) With 

the transition from a 'normal to an extraordinary period of research, a new , 

/a'radigm arises, one capable of solving the anomaly. (5) This new paradigm if> 

consolidated in the text-books of the following period of normal science based on it, 

and transmitted to the practitioners in the field. (6) Formed in the new schools, 

with new concepts, rules and tradition, 8cientists lose contact with the old 
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paradigm; there is an gulf between old and new paradigms expressed through 

the "incommensurability" of the theories and the "revolution in world view". (7) 

The new science is nonetheless progressive with respect to the old, since it can 

solve a greater quantity of problems. i.e. more puzzles. The process can be 

visu~lized by the following flow chart: 

...-------------... --------- dlsctpllnory metrix 

sctentHlc progress --...., 

tncommensureble __ --, 
(but)'trenslcteble 

Î 

Diagram 8: Structure of Kuhn's Theory of Scientific Revolution 
1 

/ 

Kuhn has a number of subsidiary theses of sorne interest: 

(1) In the first edition of his book, he stated that the normal sciences of two 
\ 

<- succeeding periods, that is to say, periods separated by a scientific revolution, fire 

incommensurable. ' In the second edition of his book, he weakened this thesis by 

noting that it is the task of historians of science to translate between the two 

theories and re-establish communication, a.t least for comparative puJ.poses. 

/ 
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(2) Science progresses over time - during normal periods, progrees ie duc to 

more and more problems being solved, and during revolutionary periods, it is duo 

to the substitution ot a new paradigm for an old one, which allows more prohlcms 

to be posed and later solved in the following period of normal S'Cience. Problom 

solving is thus a quantitative measure of scientific progress. 

(3) Following Margaret Masterman's article identifying no les8 than 21 

different senses of paradigm in his book64 , Kuhn acknowledged two distinct 

meanings of paradigm - the narrow sense of a shared set of assumptions among 

the practitioners of a science during its normal period of development, and a 

wider sense of disciplinary matrix, the shared yalues, methods and axioms that 

carry over paradigm shifts. The whole Kuhnian proc~ss of scientific revolution 

and progress occurs within a disciplinary matrix, which is represented as the 

surrounding box in the above diagram . 
.... 

(4) Kuhn introduces what has been called the concept of " . mlcro-. 
revolutions"65 in the "Postscript" when he remarks that a revolution may he no 

more than a "special sort, of change involving a certaiIi sort of reconstruction of 

group co.:.mitmen&/~~cialized communitie. of scien ti.ts "consi.ting 

perhaps of fewer than twen~-five people".66 As Newton-Smith has noted, this is a 

", 

64 Margaret Masterman, "The Nature of a Paradigm" (1970), in Lakato8 and Musgrave, eds. : 
Criticism and the Growth of Knowledge. 
65 Alan Musgrave in "Kuhn's Second Thougbts" (1971), refers to Kuhn's "new emphasiJ on the 
micro-community structure of science". reprinted in Gutting (ed.) Paradi~ and Revolution. 
(1980) , p. 41. 1 will Iater introduce the term "macro-revolution" to designate the major revolutions 
of Copemicus, Newton, Einstein and Darwin, with special reference to the latter for the purp08eS of 
this discussion. 
66 T. S. Kuhn, "Postscript" (1969). p. 181 
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watering down of the "revolutionary" Kuhn to a "social-democratic" Kuhn.67 

Such a modification trivializes the thesis of scientific revolutions, but is of no 

concern fo~ the present purposes, since Kuhn maintains the view thk Darwin's . ' 
,contribution is not of this type, but rather is what ~ght :e called a "first-edition" \ 

revolution. 

The Kuhnian model can easily be applied to Darwinian evolution, though 

Kuhn himself does not do so in detail. But in principle, he admits Darwin's theory 
4' 

of evolution as a major scientific revolution, referring to "major revolutions such 

as those associated with Copernicus, Newton, Darwin or Einstein."68 ~0..J~r 

Kuhn,- his °model, in the strong sense, should he applicable. • )If'" t l 
1 

The question is whether the application does justice to the historical facts 
-

and theoretical prohlems raised by Darwin's work. A Kuhnian reading of Darwin 

might go as follows: (1) Previous to Darwin, normal science was creationist 

hiology, Bummed up in the theory of natura! theology - God created each creature 
( 

perfectIy adapted to its role and milieu, with man the highest and noble st of bis 
, 

67 in W. H. Newton-Smith, The Rationality of Science (1~81). see)' particular chapter 5, 
- entitled "T. S. Kuhn: From Revolutionary to Social-Democrat". 

68 T. S. Kuhn in "Postscript" (1969), p. 180. Again, Kuhn says in the introduction to the collection 
of his essays The Essential Tension (1977): "Sorne revolutions are large, like those associated 
with the names of Copernicus, Newton or Darwin, but most are much smaller, like the discovery of 
oxygen or the planet Uranus" (p, xvii)In the article "The Essential Tension: Tradition and 
Innovation in Scientific Research" (1959), he states, referring to the draft of The Structure of 
Scientific Revolutions he was then working on: "1 am elsewhere studying these points more 
historically, with emphasis on the importance to scientific development of "revolutions". These 
are episodes - exemplified in their most extreme and readily recognized forms by the advent of 
Copernicanism, Darwinism, or Einsteinism - in which a scientific community abandons one 
time-honored way of regarding the world and of pursuing science in favor of another, usually 
incompatible, approach to the discipline", in The Essential Tension: p. 226. So Darwinism is not 
only an example of a scientific rewolution, it is one of the three or four major ones that Kuhn 
recognizes. f 
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", 

creations. This was certainly the point of view of the eight eminent scientists who 
• 

contributed to the collective work known as the Bridgewater Treatises in the first 

third of the 19th Century.69 (2) But there were anomalies - for example, vestiginl 

organs which had no apparent use, parasitic animaIs which mnnifested no 

perfection or nobleness of purpose, and the extinction of specics as shown in the 

fossil record!' to name just three. (3) The oid normal science could Dot resoive 

these anomalies, and enter D'arwin: species are not ereated ad' aeternum by the .., 
Lord, but are evolved, and may become extinct, chiefly through the medium of 

natural selection. (4) This lead to a new paradigm, wqich was consolidatcd in 

standard 'texts, and passed on to the next generation as normal scienc.e. (5) The 

natural theology of the Bridgewater, scientists and Darwinian evolution arc 
• 

incommensurable theories, though it is the task of the _histôrian of biology to 
, 

compare and contrast thern in rational terms. (6) Biology has progressed from 

natural theology to natural selection, and post·Darwinian evolutionists arc 
, 

eng,ged in the task of applying -the now standard paradig~ to solving now 

problems. (7) Evolution has become a shared world view within the biologieal 

disciplinary matrix. 

69 The Right Honourable and Reverend Francis Henry, Earl of Bridgewater, died in F1bruary-ef 
1829 and left the sum of 8000~ sterling to he divided among eight authors ror the purposc' of 
publîshing a series of volumes "On the Power, Wisdom and Goodne8~ of God, 88 manifested in thc' 
creation" and illustrated by arguments frdm a11 branches of natural philosophy. The following 
volumes were published in this series: Rev. Thomas Chalmers: On the Power, Wisdom and 
Goodness of God as Manifested in the Adaptation otExtemal Nature to the Moral and Intellcctual 
Constitution of Man; AQ,~~~~d, ~D, On the Adaptation of External Nature to the Physicul 
Constitution of Man; ~ Whewell: Astronomy and (rimeraI Physic8 Con.idered with 
Reference to Natural Tbeology; Sir Charles Ben: The Band: It8 Mechani.m and Vital 
Endowments as Evincing Design; Peter Mark Roget, MD, On Animal and Veietable Physioloi)', 
Rev. William Buckland: On Geology and Minerology, Rev. William Kirby, On the History, 
Habits and Instincts of AnimaIs, and William Prout, MD: Chemistry, Metereoloey, and the 
~ction of Digestion, Considered with Reference tb Natural TheoJoatv. 
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This reconstruction of a Kuhnian explanation of Darwinian evolution is 

.dmittedly speculative, since Kuhn does not provide one himself. Other attempts ... 
in the literature to apply Kuhn's theory of scientific revolution to Darwinian 

evolution are Michael E. Ruse, "The Revolution in Biology" (1970)70, Ernst Mayr, 
, '" 

in "The Nature of the Darwinian Revolution" (1971, revised 1976)71 and John--C. . -

Greene, "The K-uhnian Paradigrp and the Darwinian Revolution in Natural 

History" (1971)72 reprinted in bis Science, Ideology and World View (1981). 
~ 

70 Michael Ruse identifies two paradigms during the first third J)f the 19th century: the biblical 
paradigrn of "consult the Bible", and the natura1ist one of "con suit the book' of nature", this latter 
especially associated with Lyell's uniformatarianism. The crisis leading to Darwin's scientific 
revolution is not a crisis within the old paradigm (as Kuhn requires), but rather comes about as the 
result of an attempt to combine rules from both paradigms. Specifically, Ruse identifies the crisis 
as the attempt to explain fossil remains by successive floods, a fatal concession by the old 
paradigm to the methods of the new one. Darwin's contribution is not the production of an adequate 
theory of evo]ution (as Kuhn supposes), but rather the complete rejection of the Biblical paradigm, 

.' along with its associated teleology, In favor of a strictly mechanistic system of rules for biology. 
Moreover, the facts in the debate were corn mon to both paradigms, and not theory-dependent, as 

'" Kuhn requires. Finally, for Ruse, Darwm's revolution, involving rule change, js a revolution of 
ft "special type", which occurs infrequently, in contra-distinction to the more run of the mi11 
paradigm shifts in sCIence. Here, Ruse approximates Kuhn's view of "mega-revolulions". 
71 Ernst Mayr criticizes the simplifying assumptions in Kuhn's concept of a paradigcl. Mayr 
argues that the Darwinian revolution required the replacement of a whole series of scientific and 
met.&scientifi&"credos". The scientific changes were: (1) the extension of the age of the earth from 
several thousands to several millions; (2) refutation of the catastrophist principle and of the 

. ateady-state world views, and (3) refutation of the concept of an automatic upward evolution, and 
speçifically Lamnrck's progressionism. The metascientific credos that were replaced included: 
(~) the principle of creationism, along with its associated teleology; (5) essentialist and 
nominalist views (replaced by "population thinking"), and (6) the principle of anthropocentTlsm 
Mayr then goes on to say that Darwin's revolution had "a far greater relevat;lce outside of science 
than any of the revolutions in the physical sciences", including those of Einstein, Heisenberg, or 
Copernicus. This is because it touched problems concerning ethics and religion. Mayr therefore 
criticizes Kuhn for underestimating the complexity of the Darwinian revolution, and its impact .It 
is not clear, however, how Mayr arrives at his contra st between the contributions of Darwin and 
those of Einstein, Heisenberg and Copernicus, which also had ethical and religious implications. 
72 John Greene provides il more complex and historically complete presentation of Darwin's 
immediate context than the Kuhnian view aHows. Preceding Darwin were a number of competing 
paradigms: (a) the static Linnean paradigm, including the work 'of Ray and Tournefort, later 
modified by Cuvier to include a more dynamic element of successive creations; (b) the 
transformationist Buffonian paradigm. leading up to the unsuccessful Lamarckian revolution; 
(c) the "naturphilosophie" paradigm of Goethe, Oken and others based on the principle of pure 
fonn, creative nature and spontaneous generation, and (d) the Darwinian paradigm, preceded by 
Lyell's uniformitarian principle. Darwinism does represent a radical break in tradition, but one 
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. ~. 
The Kuhnian story as sketched above reads weIl, but it is ar({\Îed here that it 

do es not fully stand up to the historical record or~e history of ideas: _{l) In th'; 
, 

first place, it overemphasises the discontinuity between Darwin and his 

predecessors; (2) secondly it overestimates the degree to which Darwinian theory 

became a paradigm in the succeeding period; (3) thirdly it underesthnates the 

importance of philosophieal factors and diversity ullderlying scientific theories 

and debates and (4) it,underestimates the influence ofl!arwin's theory outside the 
, \ 

immediate scientific field of biology. Each of these four ~oints will be discussed in 

. the following sub·sections. 
'\ 

(b) The Influences on Darwin 1 

\ 

\ 
\ 

, 
\ 

, 

The daim in this section is that Darwin's theory can be~t be understood, not 

as a Kuhnian scientific revolution, involving a radical 1?rJ~k and consequent 
\ 

\ incommensurability with preceding theori~s, but as a creative synthesis, 
\ \. \ 

, involving both elements of continuity and an element' of discontinuity with th'e' 
1 , , 

history of scientific ideas that preceded him. Two elements ar~ distinguished in 
, \ 

the background to Darwin: the general background, comprising the establisned 

theories and interpretations of biology from previous cent\lries, and the ' 

~
t was not anomaly-driven. Darwin did not invent the idea of the tran8rnutati~n of species, but 

ra r prop.osed a theory of the rnechanism by which it could he said to occur. It i8 fn1y with respect 
is latter that he was revolutionary. The theory of natural selection playe~ è a major role in 

onvincing scientists to accept the theory of evolution, though many who did paradoxica])y did not 
, adopt natural selection as the rnechanism, a trend reinforced by the rebuUal of Dhrwin's theory of 

heredity. Greene notes "In fact, it could be argued that nothing approaching a "Darwinian" 
paradigm became established until the 19308, and then onJy in a very loost! .ense" (p. 63). 
Greene's view is similar in this respect to that developed in this text. \ 

Jj l " 



( 

r 

,. 

Chapter 1 Darwin's Theoa of Evolution P8i:e 41 

immediate background, involving authors contemporaneous with Darwin or 

belonging to the previous generation at most. 1 

The following are proposed as th~ key elements of the general background 
, 

to Darwin: (1) Natural theology and the principles of special creation, design, ~d 

the fixity of species, (2) the natural classification of species -of Linnaeus, and (3) 

the principle of the continuity of lif~, an important element in the chain of being, 

present from Aristotle to Leibnitz Each of the three elements will be discussed in 
, . 

terms of Darwin's relation to them,> whieh is, not one of total discontinuity or 

rejection. 

Natural theology was (almost) universaIiy reeognized as the foundation of 
. . . 

science in England from Newton to the time of Darwin.73 Hume was one of the few 

to fonnulate philosophieal critiques, and this was pubIished onlycposth:umously.74 

The culminating high point of the trend oecurred with the publication of the 

73 The systematic presentation of arguments for natural theology.was inaugurated with the Boyle 
lectures, begun in' 1692 and had roots both in physics and biology. Newton himself aided Richard 
Bentley jn the preparation of the first lectrues ofthat series, The FoUy and Unreasonableness of 

. Atheism (1692), as can he seen frorn his four letters to Bentley (in Isaac Newton's Papers and 

. Letters on Natural Plîilosophy, ed. 1. Bernard Cohen, pp. 279-313). William Derham's Physico
Theoloey: or, A Demonstration of the heing and attrlbutes of God, from the works of creation was . 
~e 171,3 lecture, followed three years later hy the sarne asuthors' Astro-Theology, showing how the 
wonders of the heavens dernonstrate the goodness'and existence ofGod. John Ray's (1691) Wisdom 
of God in Creation leads directly to William Paley's Natural Theology: or, Evidences of the 
Existence and Attnôutes of the Deity; oollected. from the appearaÛœs of Nature (1802), and thence to 
the Bridgewater Treatises. 
74 ln his Dialogues Concerning Natural Religion (1779), puhlished three yeaTS after his death, 
despite the fact that the text. was completed sorne quarter of a century earlier (1751-55). In the 
dialogues, it is Philo who formulates a critique of natural theology from a skeptical point of view, 
arguing that one cannot infer back fTom the multiple phenomena of the world to a single creator, 
from imperfect creations to a perfect creator, or from finite effects to an infinite cause. This 
presupposes that Philo does indeed speak for Hume, despite the disclaimer of sorts at the conclusion 
of the Dialol'ue (as Kemp Smith argues in his introduction). Kant, in his third critique, also 
criticizes the deduction of the goodfiess and existence of God from natura1 phenomena, and prefers 
an ethico-theology to a physico-theology. - , . ' 
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Bridgewater Treatises in 1830-32, just as Lyell was beginning to bring out his 

Principles of Geology. In Cartesian scienc~ God is active only at the origin of the 

world, after which matter develops uniquely by its own (God-given) laws of 

moiion. In contrast with this point-of view, Newton had reserved a more active 

role for God. God not only creates the world, but intervenes in it, to set the planeta 

in their motions about the sun and to correct their orbits to avoid any catastrophic 

collisions. Despite Leibniz' criticism that this implied God to be a "poor 

watchmaker,"75 by req~iring divine intervention to repair the syste~ of the, world, ,", 

the Newtonian model of occasional divine intercession was maintained . 

In biology, this took the form' of a two fold c1aim: God ~reated the individual 

species in special acts of. creation and so arranged ~heir environment that each 

was adapted to it, there to prosper and multiply. Beca~se of ~thjs perfect 

adaptation, the result of divine design, speCÎes were fixed and did not change. 

Darwin's attitude to this part of his general background is the Most ~egative of 

aIl. Although he is willing t9 admit the initial creative act, <lf a deity t<0:orm the 

cosmos, thereafter ll~ proceeds entirely according to natural causes, a retùm to 

Descartes' view, without, however, the dualistic metaphysics of this latter. His 

rejection of special creation is total and implacable. Natural selection is to replaCl! 
- '-, S'I 

special creation; the two are opposed and a concession to the latter is entirely 
l'> , 

corrosive of the former. The influence of Comte is the clearest here, a point ta 

which 1 will return later. Darwin sees himself as bringing biology from its 
, 

theologica1 to its positive stage, and bis rejection of natural theology is radical. 
" 

75 in the 1mbniz-Clarke conoespondenœ of 1715-1716. 
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Nonetheless, Darwin is Iess critical of the other elements of his general 

background. Linnaeus had established a modern system of the clàssification of 

species, basèd on an examination of their essential characteristics, including for 

plants, their reproductive system. Darwin clear1y situ'ates himself in this 

tradition when he affirms his beHef in t.he establishment of a naturaI system of 

classification in the Origin of Species; but rather than carrying out such a plan in 
1 

~ 

p~actice, he merely indicates the possibility and the necessity of such a conceptual 

taxonomÎc system. 76 

Thirdly, t"'ere was the princlple of the continuit~ of nature, present iÎl th~ 
works of Aristotle 77 and Leibniz78, to name but two.lIere Dar.win is the most 

--------------"~------ . 
76 Moreover, unwittingly, hè shares a further theoretical point with Limaaeus: the acceptance of the 
transmutation of species. As modern f.esearch has shown, Linnaeus had a more 'sophi$ticated view 
on orders, genera and species thatf ft "fixity of species" approach would ihdicate. The initial 
members of an order w.ere created by divine fiat, and males of one order combined with 1'emales of 
another to form the genera accordjPg to a divine plan. Thereafter, spe~ies were foiroed according 
to natural processes of sex~al union, and indeed, Linn'aeus thought he had empirical evidence for 
the naturaI-transmutation of species. Darwin, however, extends the transformist principle to aIl 

,Ievels of taxonomy - not only species, bùt genera, orders, and the higher taxa.. Note, however," that 
. this forrnq,lation of Linnaeus was confined tG> texts not readily avaiJàble; for the geneTal scientific 

community, his ,views were those of the fixity of species expressed in his System of Nat~ (On 
this, see Gunnar Eriksson, "Linnaeus as Biologist" (1983). in Linnaeus: The Man and his Work, 
ed. T. Frlingsmyr) 1 

77 'Aristotle formulates the principle of contin"uity ~s fl)llows: "Nature proceeds litUe by'little from 
things I1feless to animal life in such a way that it b impossible to determine-the exact line of 
demarcation, nor on which side thereof an intermediate forro should lie. Thus, next aiter lifeless 
things in the upward scale cornes the plant, and of plants one will differ from another as to its 
amount of apparent vità1ity; and, in a word, the whole genus of plants, whilst it is devoid of life as 
compared with the animal, is endowed the.life as compared with other corporeal êntities. Indeed, 
as we just remarked, there is observed in plants a continuous scale of ascent towards the an~~ 
SO, in the sea, there are certain objects concerning which one would be at a 108s to ~rmine 
wh ether they be animal or vegetable ... " [Ariptotle, History of AnimaIs, Bk. VIII, ch. 1, 588b4-l41 . 
78 Leibniz' comments fI .. Nothing is-accomplished aU at once, 89-d it is one of my great maxims, 
and one of the Most verified, that nature makbs no lesps: a Maxim which 1 called the Law of 
èontinuity ... fI(Leibl'liz, preface to New Essays on the UnderstaJ1d,ing) In the biological application, 
. of the aboya principle' of conti nuit y Jeaps are therefore excluded from nature, thoûgh Leibniz 
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faithful to his general background: he adopte the principle of "natura non facit 

saltum" as a principle of bis system .. The notioI;} of oontinuity is intimately linked, 

with that of gradualism: nature proceeds by smaU, indeed infinitesimal steps to 
, . . 

continually produce varieties. The impression of, gaps between species is due to 

two external phenomena: the extinction of intermediary species, and the 

inadequacies of the rossi! record. A comparison between Darwin's statements and 

those of Aristot1e and Leibniz in the above footnote demonstrate the affinity of 
, 

views. Of course, on wider issues they differ: Aris'totle identifies the source of 

human, animal and plant life in three grades or types of soul, while Léibniz 

argues for a pre-established harmony where physical causation does not eXlst and 

, " 

. ' 

admits that gaps do appear io exist. But these apparent Jeaps are 80 only because we are limited in 
our experienee to the species existing in our world; intermediate forms may exist on other worlds 
we have_ no knowledge of. This appearance of leaps, 01' gtIIp8, is eonsidered as "aesthetically 
pleasing and iIlustrative of the goodness of nature towards man, her highest creation on thill 
planet: " ... Everything goes by degrees in nature, and nothing by leaps, and this rule regarding 
changes is part, of my law of continuity. But the beauty of' natyre, which desires distinct 
perceptions, demands the appearance of leaps, and 80 to speak musical cadences in phenomena, . 
and takes pleasure in mixing the species. Thus although there may be in sorne other world mediaté ( 
speCÎes between man and beast (according as we understand these wor,ds), and although there may 
he somewhere rational animaIs surpassing us, nature has found it good to keep them away trom 
us, in order to -$ive us without contradiction the superiority we have in our globe [from "On the 
Degrees of Assent", p. 552]" " 
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where _ species fonn a static chain of being.79 But aIl accept the principle of' 

continuity as applicable to organic nature . 

• 
Turning to the immediate influences on parwin, authors contemporaneous 

with him or belonging to th~ immediately pfeceding generation, six major figures 

can be identified in what is tertne~ the specific background to Darwin: (1) Lyell 
( , 

and the uniformitarian principle, (2) Malthus and the principle of population, (3) 
, " 

Wallace and the notion -of divergence of character, (4) Lamarck and his th~ory.of 
-

the generation of classes and species, (5) Comte's critique of the theological stage , 

of knowledge, and (6) Milne-Edwards views on ~he biological division of labor. 

TheBe influences manifest themselves at key places in the foundations and 

structure of Darwin's theory of evolution. 

/ 
/ 

/ 

- --
.79 .Leibniz comments " .. Nothing is accomplished ,aU at once, and it is one of-my great maxims; 
and one of the most verifie d, that nature makes no leaps: ~ Maxim which 1 called the Law of 
Continuity ... "(Leibniz, preface to New Essays on the Understanding) In th~ biologicalapplication 
of the above principle of continuity leaps\ are therefore excluded from Jature, though l#ibniz 
admits that gaps do appear 10 exist. But these apparent leaps are so only because we are limited in 
our experience to the species èXisting in our world; intermediate forms May exist on other WOI'lds
we have no knowledge of. This appearance of leaps, or gaps, is considered as aesthetically 
pleasing and illustrative of the goodnes's of nature towards man, her highest creation on this 
planet: " ... Everything goes by degrees in nature, and nothing by leaps, and this mIe regarding 
changes is part of rny law of continuity. But the beauty of nature, which desires distinct 
perceptions, demands the appearance of leaps, and so to speak musical cadences in phenomena, 
and takes pleasure in rnixing the species. Thus although there may be in sorne other world mediate 

-- species between man and beast (according 8S we understand these words), anft although there rnay 
be somewhere rational animaIs surpassing us, nature has found it good 10 keep them away from ' 
us, in order to give us without contradiction the superiority we have in our globe [from "On the 
Degrees of Assent", p. 552]. See François Duscheneau, La Physiologie des Lumières: empirisme, 
modèles et théories (1982), chaptet 3 for a discussion of Leibniz's biologiesl conceptjon of teleology 
and organisrn. - • < 
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Darwin's was not the tirst theory of evolution, being preceded by 8orne,~~ 

years by Lamarck's. theory of biologicsl trsnsformationism.8o Darwin . d [ 

Lamarck share quite a number of assumptions - the g'radualistn of change,~ 
l 

uniformity of nature, the transmutation of specjes, evolution as a branching 

process, bi~ogical fun'ctions as a product of material organization, and in 

pat:'ticular, mind as a function of brainB1 , use-inheritance and species evolution as 

a response to changes in the environment, habit and intelligence as inverscly 

l'elàfed, to na me the major ones. These theories seern commensurable, the main 

difference being the fact that Darwin rejects Lamarck's progressionism and 

principle of perfection, admits species extinction as weIl as species evolution, and 

postulates the mechanism of natural selection in contra st to the latter's direct 

effects of the environment, as the main factor of evolution. , ' 
\ ' , 

'Much has been made of the differences between Darwin' and Lamarck, and 

.- Darwin himself for,mulates a negative evaluation in his later writings, especially 

BO ~e J. B. Lamarck, Philosophie Zoologique (1809). Lamarck argues that evolution ls a two level ' 
proéèss. The major level 18 one of continuous evolution from the less advanced to the more 
advanced through the progressive and graduaI modification by nature of the internaI organs atild 
riervous system of animaIs. This leads to man, the l1ighest life form; from this latter point of vicw, 
the precedi_ng organisms can he seen as degenerate forms of the ultimate product. Sccondly, there 
is local species modifications, discontinuous in character, due to changes in the environment 
which l'equiTe modified functions in the animaIs inhabiting it. The modification of needs leads to 
use or disuse of certain organ s, and these modifications in organic structures are passcd on 
thTough heredity, modifying the species as a whole. In Lamarck's theory, not only species. but all 
h~gher taxa evolve; moreover, he believes that no species can becorne extinct, since by use
inheritance they will inevitably adapt ta changed circumstances. In the introductory volume of 
Histoire des Animaux sans Vertèbres (1815) Lamarck makes more explicit the matcria1ist 
ontology plready present in the previous work. He sets out a number of principles, according to 
which aIt phenomena which can be observed are p1;lysical, a11 change is due to mechanical causes 
and laws of nature, and a1l vital functions are physical and due to the organization of the body of 
the organism .. 
81In particulal', mind is a function of the organization of the brain: imals with no unified brain 
mass but merely separate nuclei have only the power of movement. ose with a central brain but 
no distinguished cerebral hemispheres have as weil feelings and e otions. And finally, thoae 
witb eerebral bemi.pheres and a granulated ,.rtex ?k. 
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his Autobiography. But r(-'ferences to Lamarck abound 'n Darw~n's Notebooks, 

indicating that he was reading Philosophie Zoologique the time
c 
he was working 

on his own theory of evolùtion.82 Moreover, Darwin been introduced to 

_ Lamarck's views even earlier - through one of his universit professors during 

his undergraduate studies, and again through volume 3 of Lye 's Principles of 

Geology. There, Lyell gives a detailed exposition of Lamarck's t 

rejects Lamarck's conclusion of transmutation of species due his view that 
-

species variation is lim~ted, Lyell nonetheless presented at t e same time an 
..... 

accurate and ev en sympathetic reading of Lamarck. Darwin rec ived this volume 

while on his sea voyage aboard the H. M. S. Beagle; it was one of a handful of 

volumes he took with him or had, sent to him. The influence of such repeated 

exposure to Lamarck is certainly greater thau' wl'fflt Darwin lat r admitted, and" '" 
. i 

this can be seen in the similarity of many of their views. Even 1 independently 

derived, Darwin's shared asstl.mptions with Lamarck were most likely reinforc.ed 

by his contacts with the latter's works. . ~ 

, -

A second French source upon Darwin was Auguste Comte. Darwin read 

and oommented on a English review of Comte's Phi~osophie Positive during the 

time he was working on his evolutionary notebooks. The influence of Comte can be 

seen in the M Notebook as follows: , 

... Now it is not fi little remm:ka e that the fixed laws of nature should be 1 
universally 1 thought to be the will of a superior being, whose natures can only be 
rudely traced out. When one sees 1 this, one suspects that our will may 1 arise f~om 

82 For example, Darwin says in his N N book (1838) paragraph 90, p. 87: "Lamarck in Philosop. 
2oo1ol/p, 284, Vol. III gives explanati and instance of starting identical with mine - Lamarck, 
Vol. II, p. 319. Habits more prevale in, I?roportion \to intelligence less _" Such a favourable 
mention has disappeared in Iater wo ks, such as Darwin's Autobiography, though it clearly 
indicates the influence of Lamarck on the young Darwin. 
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1 as fixed laws of organization. - M. le Comte argues against a11 contrivance . it la 
what my viels tend to.83 

The following quote more clearly than Any other indicates the profound 

influence of Comte on Darwin's wbole view of biology: "M. le Comte's ideu of 

theological state of science, grand idea: as before having analogy to guide onc to 

conclusion that any ~~ct was ,connected with law. - as s~on as uny cnquiry 

commenced, for instance probably sucb a thing as thunder would be placed to the 

will of Gad. Zoalogy itself is now purely theological."84 Given a11 of J)arwin's 

collateral and subsequent writings, it is clear that Darwin me ans to transfo!m 

zoology fram its theological to it8 positive stage. 

83 Charles Darwin, M Notebook (1838), #69, in Howard E. Gruber, ed. (1974), MetaphyslcR, 
Materlalism and the Evolution of Mind: Early Wrltings of Charles Darwin, p, 18. The tcxl 
begins: " ... as first caused by will of Gods. lor God! secondly that these are rcplaced by 
metaphysical abstractions, such as plastic virtue, etc. (Very truc, no doubt savage aUribule thundN 
and lightning to Gods anger. - (:. more poetry in that state of mind: ThA Chilenn soya the 
mountains are as God made them. - next stp plastic «virtue .. natures accounting for fossils) & 
lastly the tracing faets to laws without any attempt ta know their nature. Reviewer considera this 
profoundly truc - How is it with children ". Despite the absence of the part of the first line, which 
was cut out by Darwin and presumably used elsewhere, Darwin is clearly reading n review of 
Comte's three stages of thought - the theological, metaphysical and positive. Dnrwin's assent t.o Lhl! 
latter stage is evident in the last line of the second paragraph of the quote Paul BarreU in hi" 
Metaphysics, Materlalism and the Evolution of Mind: The Early Writings of Charles Darwin, 
states that the review in question appeared in the EdinbW"irh Rcview for July 1838. The revicwcr of 
Comte's Cours de Philosophie Positive (1830-35) quotes textually from Comte on the thrce stages of 
the evolution ofthought on page 280. 
84 Charle's Darwin, N Notebook (1838), #12, p. 72 of Gruber (ed.) op cit. Note thot this comment 
fol1ows directly upon a comment at page 11 of the same notebook reminding Darwin to continue hill 
study of Malthus, another major influence upon his thinking. Darwin returns ta Comtc's theory at 
M:135-36, pp. 31-32. In the notes to Macculloch's book Proofs and lliustrations otthe Attributes of 
God, transcribeJ by Gruber as "Essay on Theology and Natural Selection" and attrib"..ltcd by ~im to 
1838 as weB, Darwin clearly rejects any theological explanation of the cause of apodes: "The 
explanation of types of structure in classes . as resulting from the will of the dcity, to crcnt(· 
animaIs on certain plans, ·is no explanation - it has not the character of a physical lllW /& is 
therefore utterly useless .. it foretells nothingl oocause we know nothing 5>f the will of the Deity, 
how it acts & whether constant or inconstant like that of man. - the cause given we know not the 
effect." rat page 5, pp. 15-7-158 in Gruber (ed.) op cit.] The rejection of 8upernatural agency and 
theological explànation is a constant feature of Darwin's further writings. 
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A third French influence on Darwin is that of Henri Milne-Edward. Here 
) 

the influence concerns one of the' major theses of Darwin's theory of Ilatural 

selection, that of divergence of character. In the Origin of Species, the influence is \ 

not apparent because of the lack of footnotes and other scholarly references', but in 

Natural Selection, Darwin i~ explicit in indicating bis debt to Milne-Edward: 

The view that the greatest number of organic beings (or more strictly the greatest 
amount of life) can be supported,on any area, by the greatest amount of their 
diverlJification is, perhaps, m9!t .plainly se en by taking an imaginary case. The 
doctrine is in faet that of the l"division of labour", so admirably propounded by 
Milne Edwards, who argues that a stomaeh will digest better, if it does not as in 
many of the lowest animaIs, serve at the same time as a respiratory organ; that'a 
stomaeh will get more nutriment out of vegetable or animal matter, if adapted to 
digest either separately instead of both. It is obvious that more deseendents from a 
carnivorous animal eould be supported in any country: if sorne were adapte d, by , 
long eontinued modification through natural selection, to hunt smal1 prey, and 
others large prey living either on plains or in forests, in burrows, or on trees or in 
the water. So with the descendants of a vegetable feeder more eould he supporte d, if 
sorne were adapted to feed on tender grass and others on leaves of trees or on aquatic 
plants and others on bark, roots, hard seeds or fruit.~5 

Darwin's reading of Milne-Edward during the mid 1850s is a major 

influence in extending the concept of natural selection in its creative sense, 

) through the subsidiary factor of divergence of character.86 The incorporation of 
, r 
\. Milne-Edwards views on the biological division of labor into Darwin's theory of 

natural selection is evident in the following quote: 
. \"" , rlt. i .. 

This sarne naturalist [Milne-Edwardsl, as well as others' often insist on the 
advantages of a division of physiologieal labour; for instance that a surface will 
digest better if it has not at the same tirne to aet as lungs, or that a stomach will 

85 Charles Darwin, Natural Selection (~856-58)., pp.233-234. The editors of the volume ~ve the 
references to Milne Edwards writings as: Introduction à la Zoologie générale, p. 35, 55-57 and 
"Organisation" in Dict. class. hist nat. 12, Paris 1827, pp. 332-44 
86 The element of divergence of charaeter was absent from Darwin's 1842 and 1844 Essays, though 
present in Wallace's 1855 paper. 
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digest vegetable matter more effectually, if it has not, a180, tr.lgest flesh ... Owing 
10 t,his advantage from division of labour n~tural selection wi~l alwaya tend, wh cre 
habits permit, to specinlize organs.87 

But Darwin rejected Milne-Edwards' opposition to evolution, and he 

comments on this problem as follows, showing that the same concept (division of 
. ~ 

labor) can be used in both an evolutionary and non-cvolutionary context: 
l), 

Finally it 8eems to me highly important to bear in mind that he who believes thnt 
each species has been independently created, can only say that it has so pleascd the 
Creator never or most rarely to introduce a new organ. Or he may mask his 
ignorance, & say with Milne Edwards that the "Iaw of economy" ie almost ns 
paramount in nature, as thE':tlaw of "the diversity of pl"'oducts." But on our theory of 
gradual modifications thro..!gh natural selection, the law of economy is only the 
law of descent, the Canon "Natura non facit saltum" becomes scientifical1y 
explicable.88 

. 
Among the English theoreticians, Lyell, Malthus and Wallace had the 

greatest influence on Darwin. Lyell's thesis of uniformitarianism89, according to 

which past causes are the same as 'causes presently acting, was interpreted by 

Darwin in a sense even more radical than that of his mentor. The principle of .J 

uniformity was essential in Lyell's transformation of geology into a natural 

science, radically rejecting any need to explain or include biblical miracles BU eh 

as .the Flood. But Lyell did accept divine intervention for the creation of species, 

and believed that species variation in nature always rJspected definitc and Bmall 
'""- 1 

limits. Darwin applies the principle of uniformity universally, to the origin of 

species as weIl, allowing the only possible exception uniformatism to be the 

87 Charles Darwin, NaturaI Selection, p. 355 1\ . 

~~~~3U . 
89 80 named by William Whewell in book II ofhis Bistory ofth~ I~ductive Science •. To Whewell 
is also due the tenu "catastrophism" to designate the opposite vie~. 1 
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ultimate origin of the cosmos. But this is a problem outside of biology, and within' 

biology, Darwin is completely uniformitarian, more Lyellian than Lyell himself. 

Malthus is universally recognized as an influence on D1arwin; indeed, he is 

often considered (along with Lyell) as the chief influence on Darwin. Darwin's 

reading of the Malthus' Principles of Population in 1838 is credited with having 

been the catalyst and the model for the concept of natural selection. It is 

undeniable that DanyiJ\} accepted Malthus' argument that population increases/ -,r-
more rapidly than available food resources, resulting in overpopulation and a 

struggle for life, and that this dynamic notion is essential to the theory of natural -

selection. 

But the role given to Malthus' postulate, though essential, Beems to -me to 

have been overstated by many commentators. In particular, by elevating Malthus' 

principle ta a special status, such commenta tors neglect therole of other key 
, 

influences, in particular the French influences of Lamarck,' Comte and Milne-

{. Edward. Darwin becomes an "all-English" champion. Such a view is short

sighted and neglects the evident textual references to key ideas in Darwin's· 

methodology and theory which have been traced to the above sources. Malthu.s 

uses the notion of over-population to argue against social equality in his theory of 

political-economy, and combines this with a creationist view of species origin. 

Darwin uses the principle of over-populatio~ to buttress bis concept of struggle for 

life, but disagrees entirely with the fixity of species view which Malthus defends. 

Malthus is certainly a major influence, but not the main. 

) 
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, Finally, there is the influence of Wallace. Sorne debate exists as to the role of 
1 

\ Wallace in Darwin's development of his theory. Many commentators sec Wallnce 

as an independent "co-discoverer" of natural selection, wh06>~ sole effect wns to 
1 ~ " 

spur Darwin to publication. At Jeast one commentator argues to the contrary that 

parwin took the notion of divergence of character from Wallace without. 

acknowledgement, and that Wallace, rathci" than Darwin, is the "truc" inventor 

of the modern the ory of evolution.90 But if Darwin tôok the idea of divergence of 

, character frorn Wallace, then he also took it from Milne-Edwards, and here the , 

acknowledgment is clear and explicit in Natural Selection.91 

wp.ile the views of Darwin and Wallace converged in the period of H~~6.59, 

they diverged thereafter. In the theory of evolution, Wallace becamc more 

Darwinian than Darwin, arguing that natural seIeétion is not only the chief 
-

factor of evolution, but the sole one. At the sarne time, Wallace defendcd the 

existence of the spirit world and supernatural forces, which he held to be the 

source of qualitative novelty in the evolutionary process, offending Darwin's 

methodological Comtism. 

90 This is argued in Arnold C. Brackman, A Delicate Arran,ement: The Stran,e Casc of Charles 
Darwin and Alfred Russell Wallace (1980) .. Brackman notes the c1ear formulation of divergence· 
of character in the essay of Wallace, available publicly before the Ietter of 1857 to Darwin: "On the 
Law Which Has Regulated the Introduction of New Species" (1855). This essay is not incIudcd in 
the book Evolution by Natural Selelction (1958), ed. Gavin de Beer, whcre de Becr reproduccs prt·· 
Origin statements of natural selection: specifically, Darwin's 1842 and 1844 essays, and the 1858 
joint presentation of. Wallace's and RusseU's vicws to the Linnean Society. Note, however, thnt It 
is a st~p frorn underestimating Wallace to overestimating him, as Brackman does, in trying to 
show that Darwin "borrowed" his theory of natural selection, without refcrcnce, from Wallace. On 
the view of "creative synthesis" to be developed in a following section, the influence of Wallac(· 
can be l'ecognized, without belittling Darwin's own innovntive and decisive contribution: a multi
factor theory of evolution, with natural selection (including the aspect of divergence of characwr) 
as the chief, but not the sole factor. 
91 The Origin of Species was a "synopsis" ofNaturai Selection, prepared rapidIy for press in 1858 
and contains no footnotes. 
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, 
There are then six major influences on Darwin's theory of evolution -

Lamarck, Comte, Milne-Edward, Lyell, Malthus and Wallace. The advantage of 
; 

su'ch a multi-influence approach is that the influence of each can be recognized 

without exaggerating its effect, while at the sall)e time Darwin is more accurately 

situated as a product of his immediate background. Darwin's achievement is to 
, 

have combined these, and probably other influences, in a coherent theory to which 

he added his own cintribution of selection, both natural an'd, sexual. In so doing, 

he rejected the limitation on species variation held by LyelI, M,althus, Comte and 

Milne-Edward, the progressionist view of transmutation of Lamarck, and 

WaUace's single-factor theory. It is just as important to cotlsider whàt Damn 

rejected, as what he accepted. Moreover, these main influences formed a very 

d~te group .. a geologist, political eco~omist, two biologist-~, a naturalist and a 

philosopher, and to see a relation among certain of their key theses was a mark of 

Darwin's originality. 

Influence and text 

Lye)), Prjnciples of 
GeolQIO' (1832-36) 

Malthus, Princjple of 
PopulOtion (1798,1802) 

Comte, Système de 
PbilosOJlbje Positive 
(1880-42) 

Lamarck, Phllosophle 
ZooloKÏgue (1809) 

Milne-Edward, .l.n.trSL 
• l, ZoolQiie Générale 
(18«) 

Wallace, letter of 1858 
and other writinga 

TheBeB 8ccepted 

unifonnity of nature, changes in past 
same as changes 10 present, denial of 
catastrophism 

population growth outstrips food 
resourees, leading to populatlon decline 

three stages of evol ution of knowledge: 
tbeological, metaphysical, positive 

transmutation of specles via natura! 
causes, evolution as branching process 
biologIcal functions result of organization 
of matter 

division oflabou17 aHows greater quantity 
and diversity of hre in the same 
geograpbic ares 

divergence of character explicitly 
fonnulated 

Theses rejected 

limitation on species variapon 

limitation on species variation 

limitation on species variation 

progres8 as inherent to evolution; 
direct effect of environment on 
orgarusm as chief factor of change 

1 

limitation on species variation 

evolution as single-factor theory 

, ) 
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Darwin's contribution was, of course, the notion or'i naturallselection. 

Artificial selection, as practiced by breeders and hOrticu1tUriS+ was a reU-known 

phenomenum. Darwin's main analogy was that natu,re selec~s in the production 

of wild species just as man selects in the production Ir do~esticht4d species. 
- - 1 

8>' Moreover, the aBalogy could be extended to sexual selection'l where election of 

males in mock combat and female choVce based on ornament.tion pla a ~e in 
\ 

.,.species evolution. This strong analogy of selection distinguisnes Da in'a theory 

, of evolution from"the partially overlapping views of Wallace, w~ere it is !absent. 
• 1 

, ) , 

Finally~ there is the structure of Darwin's theory, eS8enti~lly involving as it 
• 1 

docs the notion of analogy: (a) the anal~gy between natural 8ele~tion a~d artificial 
l '. 

-selection, and Cb) the analogy between natural sele.ction and sexual election,92 

, The use of analogy was itself a ~ounded theoretical move, in 'Ithe w rk of John 

Herschell in particular, _ ' 
• 1 

HerscheIl distinguishes betwe.n th. 'discovery-::\ the fXPlanlti~~ for a 

phenomenum in its immediate producing cause, and the inclu~ion 0 one 'Yhose . ' 

explanation or ~-~ra causa is not known, under a more generJllaw, Along with 
1 

other analogous phenomena. The hope then is that a more 1dvan ed state of 

1 

," __. i 
i r.

1 

'"- 92 Analogy is distinguished from metaphor. R. M. Young in Darwin'. Metap 01'-(1986) has 
deseribed natural selection (or nature seleeting) as a metaphor, almost a literary allusion. But it 
is clear that Darwin meant more than that. He felt that there was a strong an

1
1 gy between the 

production of varieties ~ breeders ands the production of speCÎes in nature., alogy takes the 
form a:b as c:d. Here 'a' stands for breeds and 'b' for breeders, 'c' for specieè and 'd' for nature. It 
is a strong analogy because there are close internaI links between 8 and e. : -

1 
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knowledge, the true cause (or "adequate proximate cause") will b~ disccwered. The 

more causes that have been determined' and the more phenomena that are 

known, the greater the chance of success will be. 80 he admits two procedures, 

the determination of vera cause, and the subsumption of analogies under general 

principles; this second hopefully leading later to the first, but both scientific: , 

Here, then, we see. the great importance of possessing a stock of analogous 
instances or phenomena with that under consideration, the explanation of one 
among which may na~urally be expected to lead to that 1>f ail the rest. If the analogy 
of two phenomena be very close and striking, while at the same time, the cause of 
orie is very obvious, it becomes scarcely possible to refuse to admit the action of an 
analogous cause in the other, though not so obvious in itself.93 

This is exactly what Darwin was continually doing in bis Origin' of Species. 

He does not know the cause of individual variation, but he classes the various 
-

phenomena under a g-enera! principle; and he bases his major argu'tiicent for a 

mechanism of evolution OIi the anal ogy between naturàl selection and artificial 

selection. 

Thus, there is a three part theoretical reconstruction bf the production of 

~witis' theory or' evolution: (1) A relationship of eritical selection/re je et ion of key 

elements in the genera! theoretieal background of biology, (2) A similar proeess 

with respect to Lyell, Malthus, Comte, Lamarck, and Milne-Edward, with 

elements of both continuityand discontinuity with them. (3) The addition of an 

" innovative element around the concept of selection, and the synthesis of the 

retained theses and the new ones into a coherent theory capable of explaining a 

large body of biologieal data and providing a foundation for natural history and 

9S J. F. W. Herschel, A"Pn1lmina~ Diacouree on the Study ofNatural Philor.Jphy 1833), p. 149 
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comparative anatomy, morphology and physiology. This is the element of novelty . 
in Parwin's contribution. 1 will analyze the question of creative synthesis in 

greater detail at the end of this chapter.' The element of continuity between 

Darwin an~ his pr.~decessors is one of the points which is underestimated in the 

application of Kuhn's the~~pa~n. 

The problem ~f the Kuhnian model becomes e'Ven more apparent in 

examining the subsequent 19th Century history of Darwinian evolution. This 

brings up the second difficulty with the application of Kuhn's theory_ to Parwinian 

evolution: the problem of the status of Parwi~ism as E\ paradigm in the post-
/' 

Darwinian period. ~ 

(c) The Factors of Eyolution 

Just as the influences upon Darwin were multiple, 80 were the reaction~ to 

his the ory Many and varied. A careful examination of the theoretical writhlgs in . 

the period 1859-1899 reveals that though Darwin's theory was the main point of 

refer~nce, even supporters only defended parts oUt, and Many made important 

additions and modifications in their own versions. Indeed, if one Îs to be very 

strlét ln interpretation, the only Darwinian W8S Darwin himself. 

-- Following the publication of the Origin of Species, the following types of 

theories of evolution were propounded by other 8uthors:94 _ , _ 

94 The debate over naturà1 selection and theories of evolution wu elpeeially marked in the review 
and periodicalliterature. A survey of Nature, from ita tint publication in 1869 through to the end 
of the 19th century, shows the extent of this debate, whicb included the relate(l question of the origin 

-- -
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1. l'beories recoenizine; natural selection 'as the only' factor of eyolution: 
i' 

This includès Alfred Wallace's writings95, and those of August wais~nn96.,. 

Both T. H. Huxley97 and Asa Gray98, though differing on their philosop . cal 

interpretations (the former agnostic and mechanistic, the latter deistic nd 
" 

teleo}ogical), in practice defended evolution as ~ single factor .theory (natural 
r:. 

selection). While both Wallace and Waismann rejected the existence of other 

factors, Huxley and Gray 

of evolution based on .. 

explicitly do so, limiting t~èmselves to a defense 

2. Theories Tecog-pizing- the Darwinfan factaTs and posttilating- an , 

additiona} one: This included George Romanes,99 C. Lloyd Morgan,IOO and Joseph . " 

oflife.The debatA:l was a180 intense in the pages of Contemporary Review, The Nineteenth Century, 
and FortnÎihtly Review. In the United States, it was mainly in the pages ofPopular Scientific 
Monthly, edited by YoumSD's a supporter of Spencer, and to a lesser extent in Science. In 
England, the Metaphysical. Club w.as the centA:lr for Many discussions on the questions relatA:ld to 
evo)ution. " . . 
~5 See his Contributions to the 'Theory of N.atuœl Selection: A Series of Essays (1871) and 
Darwinism: An Exposition of the 'f;heory ofNatural ~lection with some ofits Implications (1889) 

. Wa])ace. ~8. pointed out by Romanes in great detail, is not a, strict Darwinian. ~ut'rather I! neo
Darwinian, red~cing evolution to single-facwt 'p!p.cess, where Darwin held 1:<> a multi-factor oview. , 
96 for example,ïn hIS The Germ-Plasm: A Theory of Heredity (1893), Wàismann rejects, 
Darwin's theory of pangesis. arguing for the continuity of thé" germplasm independently of body 
modifications duriqg the life of the 'organism. This undercut the ground for use-i~heritànce, and, 
reinforced Wallace and others in their 'single-factor reading of Darwin. , , 
97 See his Collccted Essays (1893-94), in particular Darwiniana (v.2). Huxley was the foremQst 
defender of Darwin's evolution by natural selection, but nad nothing, whether for'or against, to say -
about sexual selectiori or use-inheritance. .' 
98,Asa Gray, DarwiniaIJa (1876). ' 
99 George Romanes, Darwin and Alter Darwin: An Exposition of the Darwini~ Theory and 
Dl.eu88ion of Post-Darwinian Questions, ed. by C. Lloyd Morgan (1892-97), 3 vols. See in 
particular Post Darwinian Questions: Isolation and Physiological Selection (v.3) , 

, 100 Lloyd Modrgan in his Animal Intelligence (1893), where he argues fôr whàt·later (with 
Baldwin and Osborne) was to be caHed "organic selection", a combination of Darwinian selection -
and Lamarckian use-in~eritance to explain the survival of not yet useful 'intermediary 
structures. ' 
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le Conte.101 Romanes, after defending Parwinta three factors of evolution - natural 

selection, sexual selection and use-inheritance, àdd~d that in order to explain 
~ ~ t'.:o 0 

evolutionary novelty, a further factor of physiological selection was required. This 
, 

factor involved reproductive isolation as a means by which varieties could be cut 

off from each other and develop into separate species. Lloyd Morgan, slong with . (' '\ 

Baldwin and~ Osborne, postulated a combination of use-inherltance a!,d naturai 

selection as a mearfs for intermediary structures to be preserved. Le Conte 

admitted three groups of factors of evolution: (a) the Lamarckian factors of (1) the 
l , 

effect of the physica nvironment, and (2) the effects of increased use or di suee of 

organs which a transmitted through heredity to ofTspring; (b) the Darwinian 

v factors of (3) naturaI selection, and (4) sexual selectioQ', and (c) in ~addition a fift.h 

. factor, called by Le C~nte the "rationa~ctor", operant only wit~. man, according 

to which man shapes, in part, his'own evoÎtttion through his consciouB effort. 

3. Theories which recognized natural selection as a 8ubordjnate façtor': 

Typical of such theories is that of Herbert Spenc~r.102 The prime factor'of evolution 

'0 for Spencer was the von-Baerrian factor of the transformation of. the homogencous 

jnto the heterogeneous, followed by Lamarckian use-inheritapce. Only then did 

he ·recognize Darwinian natural selection 8S 8 tertiary factor, with a limitèd 
, p 

domain gf application in the biological realm. v 

101 Jos.eph Le Conte in bis Evolution: lte Nature, fÜ Evidence. and lu Relation to ReU,ious 
Thought (1891, second edition). Le Conte, who studied under Agassiz, but aecepted evolution, 
defined it in three' parts as "(1) continuous progressive c~ange, (2) according to certain laws, (3) 
and by meanS' of resident" forces." (p. 8) This was dift'erent from Darwin's non.progressionist 
view of evolution, but c1early excluded non-natural entities in the reference to "resident" force •. 
102 Herbert Spencer Pnnciples of Biolo(Y, vols. 2-3 ofhis System of Synthetic PhiloJOphy (1893-
1902), 10 vols. Bee aI80 "The Inadequacy ofNaturaI &lection", Contemp. ReY. 63: 153·166, 439-456 

Q 
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(4) Theories which rejected naturaI selection as a factor of evolution: These 

include St. George Mivart,103\Th. Eimer104 and others. Though accepting 
\ 

evolution, they did not believe it due in any measure to natural selection, and 

instead postulated an inner force responsible for species transformatio:p.s. 

There was thus a welter of neo-Darwinian theories, partly Darwinian 

theoJ1es and non- or anti-Darwinian theories. It certain~y seems that Darwin's 

theory, at loast for the first three types, was a point of reference, but not a 

paradigro in the Kuhnian sense. DArwin's theory of evolution c4iefly, tliough not , , 

" ' 
exclusively, through naturaI selection had a lasting impact, not because his ow~ 

particular theory was acceptE!d as a .pB:radigm, but because after the publication of 

the Origin of Species, it became generally accepted that a scientific case could 
7 

be made for evolution as a basic proce~ underl~ng organic nature. ~ebate then 

ensued over the factors of evolution, in which Darwin's own view was not fully 

, dominant as one wou~d e)!:pect a paradigm to be. It is in this sense that 1 ju.dge 
\ 

Kuhn's claim for a Darwinian re~olution to be' overstated insofar as the factors of 

evolution are concerned. 

, 

(d) The Mode of Eyolution 1 

The term mode of evolution was introduced by George Gaylord Simpson.1~5 

\ 

o 103 St. George- Mivart, Genesis of Species (1871) 
104 T. H. Eimer in bis Orthoaenesis _. , 
105 in, his' Mode laid Tempo of Evolution (1944) an i~portant work of the period of the modern 
syntheais, Simpson argues for three main modes of evolution - speciation, phyletic evolution and 
qu~tum evolution. Speciation involves "the local dift'ere~ion of two or more groups within a 
more widpspread population" (p.199); phyletic evolution involves "the sustained (but not 
necessarily rectilinear) shift of <the average cbaracters of populations" (p. 202); while quantum 
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In what follows, 1 use the term in a special sense, to cover debate over the relation 

between quantity·aod quality and the problem of continuity and discontinuity in 
" 

the evolutionary process. Philosophical preferences at this, oRen non~exp1icit 

level, go part of the way in explaining differences at the scientific level. 

) 

Darwin very clearly puts the emphasis on quantitative 10 the exclusion of 

qualitative change. In bis Notebooks, Darwin states that for him, change in the . 
organic sphere is a matter of quantity and not of kind,106 and again in the Origin 

of S}iécies, he stresses that "natura non facit saltum
'
,"107 repeating on at least 

seven occasions this Latin -injunction also found in Leibnitz' monadology. 

Statements emphasizing the precedence of quantitative change over change in 

kind occur in other worka as weIl, such as Descent of Man. lOB As A. O. Lovcjoy 
'f 

has shown, "natura non faicit saltum" ie shorthand for two compone nt ideas in 

the "Great Chain of Being" - the principles of plenitude and continuity. The 

background in mathemat.i.cs is the theory of infinitesimals, with change said to 

occur in minute, minimal steps. 

evolution refers to "the relatively rapid shift of a biotic population in disequilibrium to an 
equilibrium distinctly unlike an ancestral cpndition" (p. 206). The three Borts 'Of modcs of 
evolution are related to differing tempos, or paces of evolution, as the titIe suggests. Simpson'II 
views will he discussed in cbapter three oqhe thcsis. It suffices here to say that the tcnn "mode of 
evolution" is used in a more abstract sense to designate the underlying philosophical 
considerations in a given theory of evolution. 
106 "The difference (in) intellect of man and animaIs not 8S great as between living thingll 
without thoughts (plants) and living things with thoughts (animal). Notebook B, para. 214, p. lB6 of 
Gruber (ed.). 
107 In the first edition, the phrase in question appears on pages 171, 194, 206, 210, 243, 460 and" 71, 8S 

indicated in Paul H. Barrett, et al, eds . A Concordance to Darwin'. Oririn of Specie., tint cdition 
(1981), pp. 639-640. Q 

108 "Nevertheless, the ditTerence in mind between man and the higher animaIs, great as it iB, 
certr:nly i8 one of degree and not ofkind", from Descent of Man, vo. l, p. 170 

,J 
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Darwin was especially opposed to .saltationist ideas - the notion that 
:;;. 

qualitative change could occur in single leaps, and argued that such biological 
J 

novelties would be monstrous mutants, "sports" in the terminology of the time, 

which could not survive. Yet Huxley and Lyell were initially at any rate, not of the 

Bame opinion. In bis Times review of Darwinfs Origin, Huxley stated "And Mr. 

Darwin's position might, we think, have been even stronger than it is if he }lad 

not embarrassed himself with the aphorism "Natura non faeit saltum" which 

turns up so often in his pages. We believe, as we have said above, that Nature . '. 

does make jumps now and then, and a recognition of the faet is of no smaH 

importance in disposing of many 1 minor ,objections to the doctrine of 

transmutation."I09 But by the mid 1870s!.influenced by Cope's genealogy of the 

ed a s~ries of slight changes over long periods of time, Huxley 

went 'Over to quantitative gradualism. l1O 

Lye~l, whose Geologïcal Evide~ces of the Antiquity of Man, which appeared 

in 1863 and was the filt book-~ength treatment of the evolution of man, also h,ad 

his reservations. In the conclusion to the f}rst and second editio~e says: "If in' 
\ 

conformity with the theory of progression, we believe mankind to have risen 
\ 

slowly from a rude and humble starting-point, such Jeaps may have successively 

introduced not onl)" brighter and higher forms of grades of intelligence. but at a 

much remoter period may have c1eared at one bound the space which separated 

the highest stage of unprogressive intelligence of the inferior animaIs from the 

first and lowest form ofimprovable reason manifested by Man."lll By the four:h 

, 
109 T. H. Huxley, "Origin ofSpecies" (1860), in Collected Essays, vol. 1 Darwiniana, p. 77 
110 T. H. Huxley, Lectures on Evolution (1876). ' 
111 CharJes LyeJl, The Antiquity of Man (1861, first edition)., p. 505' 
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edition, 1873, this and other similar paragraphs h~d been cut, though thera is still 

one reference to "conjecturing whether the successive steps in advance, by which 
,~ 

a progressive scheme has been developed, may not admit of' occasions} strides 

constituting apparent breaks in an otherwise continuo us series of psychical 
j,. 

cha'nges. "112 The terminology is more cautious and less overt. though in his 
'. 

recently published Journals, we can see Lyell struggling with the problcms of • 

gradualism and saItationism. 

80 strong was the Darwinian preference for quantitative change to the 

exclusion of change in kind, that when Wallace posed the very good question of the 

otjgin of qualitative novelty in the evolutionary process, he had to go outside the 

bounds' of Darwinism to postulate a supernatural ongin. The desire to break out 

of emphasis on exc1usively graduaI, continuous quantitative change, while stin 

"y keeping within naturalistic boünds, was the basic problem that Lloyd Morgan 

faced in his development of emergent evolution. It required, in my opinion, a 

creative synthesis going beyond Darwinism. The ptQblem of gradualism, and 
, 

non~gradualist alternatives has recurred a n ber of times in the history of 
. 

evolutionary theory, nd the following table 'ves an indication of some of the 

major episodes of t 

.. 

112 ibid. 4th édition, p. 546 • 
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gr.duali.m 

.altationi.m ' 

. 
-mutationitm 

emergentilm 

gr.duali.m (relt~ed) 

t 

..... 
macro-tnutationiam 

punctu"tionism 

parwin'sTheOlY of Eyolution 

main defenders 

Darwin, Romanes 

posBibj1ity initially entertained by 
Huxley, Lyell (Darwinians); , 
defended by Mivart, Argyll 
(anti-Darwinians) 

\e~dlution by genetie mutations, 
{ ) ~ Vries and T.C. Morga,n 

peTÎod of tirne/status 
1 

last half of 19th eentury 
(dominant) 

last half of 19th eentury 
(minority) 

tiret third of 20th century 
(dominant) 

ft 
- creative evolution (Bergson) tiret third of20th i:entury 

Pa~63 

emergent evolution (Lloyd Morgan, (NB: mainly philosophieal, but sorne 
Alexander), seientifie defenders) 

main-stream of modern synthesis 
(espeeially Mayr) 

aaltationist views by dissidents 
from gradualist wing of modern 
synthesls (Goldschrnidt, Rensch) 

\ 

"-
2nd half of 20th eentury 
(dominant) 

1940s (minority) 

evolution characterized bt long 1970s to date (minority, 
periods of staBis and rapid spurts of influential) 
Ipeciation (Gould, Eldridge,Stanley) 

, ~ 

Darwin clearly associated quantitative change and cbntinuous change as 

positive values for his theory. The problem of continuity and discontinuity in 

evolution is the second aspect of the mode of evolution which 1 would like to 

diseuss. It was an almost universally shared view that evolution is continuous -

special creation, its opposite, being quite discontinuous; with catastrophic breaks 

at various points. Typically,., Darwin excludes discontinuous change, though at 

least ,one variety of it is consistent with an overall continuous evolution. This 

point is brought up by Wallace, who as we have se en posed the good question' - how 

do 8ignificant qualitative noveltie. "arise in the evolutionary proces., ~ut in fy 
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opinion gave the wrong answer - through the intervention' of the supernatur~l 
" 

spirit world.113 

Wallace's view does not involve a discontinuity in ",bat we may caU the . 
grapb of evolution, but rather a change in direction of a connected line. This rnay 

be illustrated as follows: 

c c 

OL...L------- o ac:;... ______ _ 

0.-:;...------

(A) GrClph ts contlnuous 
Dt D11 points 

(8) GrClph ts dlscontlnuous 
et CI Clnd b 

(C) Graph Is contlnuous 
Dl Dll potnts, but tts 
Cserlvotlve tsdlscont1nuous 
Dt CI end b 

L ' 

Note: 0 to CI represents pre-onlmc11Ue 
CI to b represents Clnlmol1tfe ' " 
b to c represents mentol 1lfe 

1 

)( exil represents· t irnj. 

V oxts represents Quemles 

Diagram 9: Continuity and DiscQntinuitv in Eyolution 

.. 
113 Wallace's interest in spiritualism (table rapping, medium., Ipirit-photographl and the like) 
was a weU developed one, as indic~ted in the series of articles he publisheèl devoted to this problem: 
"A Defence of Modem SpirituaIlsm" (1874), in two parts. The articles appeared in the Fortnl,htly 
Review ~ An interesting critique from an uosympathetic source is contained in F. Engels' 
"Natural Science in the Spirit World", in his DialectlC8 of Nature (published 1933). 

1 

! 

1) 
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Here 1 would like to argue that a graph for evolution like that in (A) which 

is continuous in its derivative as weIl, applies to Darwin ~ change occurs by 

minute additions, there are no "turning points" where new qualities arise in any 

significant way. Thus, on the problem of mind, Darwin was a bio~psychist (or at 

the very least a zoo-psychist). He !:ld that:flimmerings of mind must exist at a11 

stages in the animal evolutionary process - and indeed, he thought worms to be 

quite intelligent, and wrote a half-dozen books on "animal-like" activities of plants 

- sexual repr,1duction, insectivorous nutrition, climbing plants and :/so on. 
~ 1 

A curve as in (B) which is discontinuous at point a, must be ruled out in an 

evolutionary theory, for the break can only he mysterious and a throw back to 

special creation. But Wallace's idea seems to suggest a representation as in (C) -

the graph itself is continuous, h~~ its first derivative is discontinuous at pô'ints a 

and b. This r'0uld correspond to the pointsof emergence of life and mind, except 

that' for Wallace, the turns at a and b were due to supernatural intervention, 

whereas the emergentist point of view would see them as natural result of the 

increase in complexity of organization. 

Darwin and the other Darwinians rejeeted such an approach. Huxley, for 

example,argued that the appearance of life and mind must be explaine'è1 

naturally, no t, supernaturaIly. His argument was analogieal: (1) In chemical 

formation, the example given being that of the format~on of water from hydrogen 

and oxygen, the new properties of water must ultimately "result from the 

compone nt elements of the water", no non-material substance of "aqueosity" is 

\ 
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needed.114 (2) Sikilarly, living matter (protoplasm) i8 formed by the biochomicul 

combination of carbon, hydrogen, oxygen, and nitrogen; no vital principlo i8 

required, just as previously no "aqueous" principle waB needed. Vital action ia 

therefore the result of the "molecular forces of the protoplasm which displays ij." 

(ibid). Finally, (3) the argument is extended to mind itself: 

And if so, it must he true. in the.same sense and to the sarne extent, that the thoughts 
to which 1 am now giving utterance, and your thoughts regaiding them, are thtf 
expression of molecular changes in the matter of life which is the source of our other 
vital phenomena.115 

This, mQdel is a reductionist one, though that terminology is not usod. It 

May graphically represented in contrast with Wallace!s view as follows: 

supernotur~1 

lnterventlon 
(spirit world) 

o IC;.. _____ _ 

~ (A) Wolloce's Vlew 

nlgher Quolltles 
result from 
moleculor 
orgontsotton 

o "'-_"&"_...L. __ 

(6) Hu)(le~'s Vlew 

Note: X-o)(ls represents Increose f)complel<tty of orgentsotton oVlrttme 
Y-exts represents Quelttés of tnonlmote, onlmote ond humonltfe 

:bia~am 10: Wallace and Huxley on EYQlution 

114 T. H, Huxley, "On the Physical Buis of Life" ~868)., pp. 151-152 
115 ibid p. 154 \ 

~ \ 
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1 

No consideration is yet given that properties of co~plex moltcules may be 

different from those of any of the atomic components, or that propertles of systems 
1 

of brain cells may be diffe~ent from those of any of the individual cells. Such a 

view, however, was tentatively formulated by G. H. Lewes, as will be shown in the 

next chapter; and as well was sketched out by Joseph Le Conte. l16 

. i 
.J 

Le Conte, as was noted earlier, defended a multi-factor theory of evolution, 

including Lamarckia{l, D~rwinian and rational factors. His consideration of the 

problem of qualitative novelty initially arase in a context somewhat rëmoved from 

that of evolution: the problem of the conservation of energy. His ideas appear in an 

appendix to a volume by Balfour Stewart, The Conservation of Energy (1874). Le 

Conte's essay was titled "Correlation of the Vital with Chernieal and Physical 

Forces",l17 Le Conte accepts the conservation of matter and the conservation of 

force as axiomatic to modern science.H8 The creation or destruction of matter is a 

question outside the domain of science, uItimately a matter of religion. But the 

interconvertability of the forms of force is a major concern of science. Le Conte 

identifies "four planes of material existence", and notes that these "may be 
\b~1 

represented as raised one above another. "119 The four planes are (1) the plane of 

elementary existence, consisting, of the chernica} elements, (2) the plane of 

( chemieal compounds, caUed the mineraI kingdom, (3) tqe plane of vegetable \ 

116 Discussion of Lewes will be deferred to the next chapter. sinee he was one of the major 
influences on Lloyd Morgan's development of emergent evolution. ' 
117 There was a lIecond appendix by Alexander Bain: "Correlation of Nervous and Mental 
Forces". The volume was part orthe International Scientific Series. . 
118 He notes that this should more correctIy be termed the conservation of energy. with energy 
considered as actaive or working force. (~~ -
119 Joseph le Conte, "Correlation of the Vital with Chemical and Physical Forces" (18"14), p. ~ 



o 

o 

, 

existence, "and (4) the plane of animal existence. He notes u,;,tl ere might he a 
1 

fifth plane as weIl: 1 1 

1 might add stiU another plane and another foree, vi~., the human lal

i
., on which 

, operate, in addition to aIl the lower forees, '.180 free-wiU and reason 1 0 not speak 
. of these, only because they lie beyorid the present kin of inductive sci n e.120 

Li 
Le Conte develops a 'number of principlés linking the/foJees among th.s. 

four Ïevels: (1) There is a special force whose function is t~ "~aise matter ~rom 
each- plane to the plane above, and to execute lnove~ents 'onltht latter."121 TheBe 

special forces ar~ chemical affinity, which raises matter fr0nf th~ elemental to the 

vital plane, vegetative life-forc~, which raises matter fro$. t~e 2nd to the 3rd 

planes, and animallife-force, which raises matter from ~the/ anitnal to the human 
-- 1 

plane; (2) It is not _~oss~ble for nature to pass from a lower lanf-fo one two level~ 

higher than it without first passing through the interm dia~ plane; (3) Vital 

- force is produced by chemical decomposition, "transform d n~scent affinity" as 
• 1 

he terms it; there is no mysterious or supematural orifn to lits various forms 

(vegetable, animal and human). The example given by Lei Contl1 is the utilization 

by \l'organisms of carbo'r.., hrdrogen, oxy~en and nitrogen cont~ined in carbonic 

acid, wa~r and ammonia. Sunlight, in the presence of chlorophyll or bioplasffi, 

decomposes theee :compounds ingested by the organis~ in i~8 food, ~Ild th~ 

organism then can use the required eleménts in "nascent condition to form 

organic 'matter": 

120 ibid, p. 194. By ,the time ofhis major volume on evolution, sorne Il) yean Jater, thi. fifth plane of 
existence is recognized. 
121 ibid, p. 174 
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1t would leem in this case, therefore, that physieal force (light) is ehanged into 
nalcent ehemieal force, and this nascent eh~mieal force, under the peeuliar 
conditions present, forms organic matter, and reappears as vital force. l22 

There are two errors Le Conte wishes to avoid: conflating two rela~d, Dut .... 
not identical forces (by making a reductionist identification of vitality and 

chemical affinity), and divorcing two different, but related forces (by seeking a " 

8upematural source for vital force). Each forces arise from the previous one in a 

step by step process: 

With eaeh elevatioJl, there is a peculiar force added to the already existing, and a 
peculiar group of phenomena is-the result. As matter only. l'Îses step by step frorn 
plane to plane, and never two steps at a tirne, so also force, in -its transformation 
into higher forma of force, rises only step by step. Physièal force does not becorne 
vital exçept through chemieal force, and chernieal force does not become will except 
through vital force.1 23 -

On Le Contets view" the higher forces arise from the lower, but not through 

a graduaI transition. He notes that the metaphor is not one of a gradually inclined 
$ -

plane, but lof "successive planes raised one above the other ... not ... [a] ... sliding 

scale, but suddenly": "In the ascensive scale of forces, in the evolution of the 

higher forces from the lower, there are places of rapid, paroxysmal change. "124 

Le Conte here combines elements of emergentism (higher planes arise. from 

lower ones, but are not identical to them) with saltationism (the higher planes are 

not co
o

ntinuou8, but involve leaps). 

( 
la ibid. Po 177 
123 ibid, ~ 195 
1~ ibid, p. 195 

, 
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Le Conte develops his train of thought in bis Evolution: Iq. Nature, Us 
~ 

Evidences, and i~ ~lation to ReligioUB Thought (1888, 2nd edition 1891). Like Asa 

Gray, he attempts a re~onciliatio~ of evolution and theology, the philosophies1 

discussion ot'which takes up the last third of the book. The fifth plane of cOIlscious , 

and rational thought, only hinted at in the earlier article, has been Mly admitted 

in his level structure of reality. The evolutionary dimension of the appearance of>", 

higher forces is summarize~ as follows: 

In the history of the evolution of the cosmos, tl)e forees of Nature have appeared 
suddenly when conditions became favorable. There was a tim~ in the histoTY, of the 
earth when ,only physical forces existed, chernieal affinity being held in abeyance 
by the intensity of the heat. [AH ehemieal eompounds are disBociated by 8ufficient 
heat}. By graduaI eooling, chemieal affinity at a c~rtain stage came into being -
was born, a new form of force, with new and peculiar phenomena, though doubUess 
derived from the preceding. Ages upon ages passed away until the Ume was ripe 
and conditions were favorable, and life appeared - a new and higher form of force, 
produciqg a still more peculiar group of phenomena, but 8till~ as 1 believe, derived 
frorn the preceding. Ages upon ages passed away, during which this life-force took 
on higher and higher forms - in the highest foreshadowing and simulating reason 
itself - u.ntil final1y, when the time was fully ripe and conditions were 

, exceptionally favorable, spirit, self-consciousnes8, self-determining, rational and 
• moral, appeared - a new and still higher form of force, but -still, 8S 1 am' perlluaded, 

derived frornthe preceding.125, ' 

, 
The acceptance of .qualitative novelty in the evolutionarY'froces8 and the 

related unprectict~bili ty' of' the nov el is clearly' expressed: " .... [W]ith every new 
• 1 , 

form of force, with every new' birth of the universal energy into a higher plane, 

theré appear new, unexpected, -and previous ta experience, wholly unimaginable 

properties and powers. "126 At the rational, fifth plane of existence, Le Conte . , 
• -» 

considers that am~ng the new properties is that of the immortality of the soul, 

125 Joseph Le Conte, Evolution: lu Nature, lt8 Evidencea, and ft. Relation to Belflloua Thouaht 
(1891), p. 316 
126 ibid, p. 318 
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leading OD to a reconciliation 9f evolution and religion: ,"As the organic embryo at 
• l' \ ' 

birth reaches independent material or temporallife, even so spirit em\)ryo,by birth 

attains independent spiritual or etemal-life."127" 

Le Conte's view ahares with Wallace the acceptance of qualitative novelty in 
. . 

the evolutionary process, but differs in.. that he does not posit a supernatural 
. 

sf~~ for the appe~rance of new planes of bxis~nce. His view, however, differs 

from an emergentist point of view in the holding that new planes arise through 
~ . 

saltationist, di.scontinuous leaps (see t~e diagram below for a contrasting 

representation of the two models).128. 

o • 

seltatlonlst 
~ppearance ,. 
of planes 

1 

.c 

· O~-----------
, 

(A) Le Conte's V1 ew 

naturel 
phenomena 

lof emergence 

0"---'-----'---

(B} Emergentist View' 
~ , . 

\ . 
The x-axis repres,ents time and inerease of complexity of orginization 
The y axis rep~sents the appearanc~ of rtew qualities 

, , 
Diaitaln Il: Le bonte and Emer~ntism aD Evolution . 

127 ibid, p. 319 . ~ 

. , 

128 The prob}em of the relation between science and religion, mind and in~tte;, transienee "and 
~ immortality are problems that will 8.dse in Lloyd Morgan's and Samuel Alexander's systems~ as 

will he ~i8C~sed in the. following two chapters. Note as well the similarity between the graphie for 
the representation of an emergentist view and the graphie for Huxley's system. The difference, a 
aignifieant one, ie the direction of the arrows at eaeI~ new level. For Huxley, qualitative novelty 
win utltimately be Teduced to quantitative organisation (rapresented by downward arrow~ at 
points a and b), while for emergentists, complexity of organisation gives rise to irreducible 
qualitiative novelty (represented by upward arrow8 to points b and c) . \ 
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"So~Sideration ~f ~eB~ p~losOPhiC a.~ o~inuitY a~d· diBcontinuity, 

and quantitative and qualitativ~ change J:hat h,as been called the, mode' of 

evolution) is essential to uhderstanding the genersl context of debate over the 

theory of evolution. Kuhn's model, though itse1r an effort in the philosophy of 

science; neglects or'under-rates such considerations in the debate over evolution. 

,. 

(e) The Scape of Eyolution 

\ ,-" 

Thus far we have seen the concept of evolution deployed in the biological 

domain and certain of the metaphysical presuppositions for it. But Darwin's 
" " 

contribution extended to related domains as weIl, specifically, the problem of the 
.' t. 

, evolutiqnary status of mind and ethics. This section will also briefly examine the 

development'of some general philosophies of evolutlon in the last third of the 19th 
\. " 

Century. 

<i) Mind and matter , . 
0-

1\" '/ , . 
/' , 

In his M ~nd N, Notebo0f.8 and other pe~sonal writings o~ th~ 183~.38''' 

perio<!t,_Darwin had set out wha~he considered a "materialist" vi~\v or'mind. In 
C - l ' 

~is marginal notes to John Aberç~ombie's Inquities (1B39~, Darwi~ays:" ... By 
,.., , 

materia1ism 1 mean merely the intimate connection of kind of.thought' with form 
,;4 • ' , 

.. of brain • like kind of attraction with nature of ele~ent."129 In rus M No teb00 k, 

ft) 
\ " '. , 

, . . 
129 in E. Manier, The yom. Darwin and HiI Cultural Circle (1978) , pp. 2230-224. . " ' ... , 

\ 

" 
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Darwin refers to materialism on a 'number of occasions: tilt is an argument for 
_ e e ~ . 

materialism that cold water brings on suddenly in head, a frame of miQd t) 
• 

analogoud to those of feelings which May be considered as truly ospiritual."130 

Ag~in, "To avoid saying how far 1 believe in materialism, say only that emotions, 

instincts, degr~eg of talent, which are hereditary are so becau;e brain of child 

,esembles pa~ent stock (ahd phrenologl.sts state ~hat brain alters). tl131 And fi~ally, 

i~ the C ~ote~oo~: "Tho~ght (pr desires more ~roperl~). being ~ereditar~ it is 

difficult to Imagine It anythmg b1lt structure of bram hereditary, an ogy pOInts to . . 
l , ?' 

this -love of the deity effect of or anization, oh you materialist."132 

. . 
For Darwin, being a m terialist meaot that mind wa!) a froduct of the 

• 1 ) 1 

organization of thë brain. ~e: e, structure brin~s about' ~~nction., This is more 

than aeiunctionalist point ot,: view, where one is concerned ont;Y with similar 

functions, though the underlying structures _Olay be different~Kgain, it differs 
> 

from the structuralist view, which looks for similar or isomorphic structures 

independently of possibly different functions subserved by each. It is a structm;al

functional point of view, taking the specifie form that brain as a structure 
\ 

produces mind, and mind as a function is the product of b\ain.133 
, , 

1, . \ ) 

130 in Paul Barrett,"ed., Metaphysics, Mater4ùism and the Evolution ~~d (1976), M. 19, p. 9. 
131 ibid, M. 57, p. 16 "~'~ 
132 ibid, C.166, p. 190 -

(} 133 Stephen Jay- Gould in his "Darwin's Delay" (1977) goes so far a to suggest that Darwin's 
materialism was the reason for his delay of sorne two decades (from he mid 1830s to 1859) in 

- ;" publishing his theory of evolution. 1 believe that this is exaggerated, fo the following reasons: (1) 
Darwin's theory was not yet full blown in 1838 despite his having hit u on the concept of 'natural 
seleètion'. In particular, the problem of divergence of character was not worked out until the mid 
1850s, most likely influenced by Wallace Ion this point. Part of the delay, hen, was in order to flesh 

--, out the theory beyond the mere concept of natural selection (2) Darwin t ical~ published his novel 
results only when at.least one other scientist had corne to the same conc1 sion: his tirst statement 
of evolution by natural selection was prompted by Wallace's arriving in ependently at the same 
conclusion and being Teady to publish; Darwin's work on hum an evolution 'n Descent of Man was , 

\ 
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, . 

<;) 

In bis public writings, Darwin was not exclusively concerned wit~ the 

'biological- domain of the transm~tation of species. Darwin.'s major public 

contribution to the scientific study on mind was bis Expressions of Emotions in 

Man and AnimaIs. and t~is work in comparative psychology was continucd by 

/-Romanes. who developed on the notiqn of the 'l]volutiorl of mirid in his Mental 

Evolution in Man (1888).134 So at leaat in the eMension of eyolution to psychology, 

Darwin had a direct i~~condary,role to play. Darwin's clearest exprest}Îon of his 

mature philosophical point of view on the origin of" mind waa stated in a letter to 

George Romanes in February of 1880, where he speculated as· to the role of 
\ 

pleasure and pain in the development of mind. 

1 have ~ accusl.omed to look at the coming in of the s .. s. of Ple~sure and pain as 
one of the most impprtant steps in the development of mind, 3Wd 1 should think it 
ought to be prominent:in your table. The SQ.Tt ~f progress whièlÎ 1 have imagined iV 
that a stimulus produced sorne effect at the point affected, and that the effect radiated 

~ 

at first in a11 directions, and then that certain definite advantageous lines of 
transmission were acquired, inducing define .reactions in certain Hnes. Such 
transmissicn afterwards became associated in sorne unknown wny with pll'Bsure 
and pain. These sensations led at fir to a11 sorts of violent action, such 8S the 
wriggling of a WOTm, which was of so e use. 11 the organs of sense would be at the 
same time excited. Afterwards, defini e Hnes of ction wauld be found to be the most 
useful, and so would be pr8cticed. 13 .:;.< 

pubished after Lye]], Huxqey and Haeckel had aJ ady pubJished evidence for or BubstBntial1y the 
sarne conclusions; and Darwin's,Expression ofEm tions in l\fan and AnimaIs beJatedJj trents of 
the minc:ilbrain relation, thougb in more positivistic s (influence of Comte) than in the carly 
Notebooks, once collaborators such as Romanes were av ·Jable. 'l>arwin'g delay at the personal 
lével might have becn based on the desire "not to go it alor. "; he does seem to have woitêd on ot 
least three major occasions for supporters- ready to pubHlSh in '8 defence. . 
134 This was the conc1uding volume to Romanes' series on a imal and hum an inteJ1igcnce and 
rnind inaugurated with Animal Intelligence (1883) and Mental Evolution in Animais (888). 
135 Charles Darwin, letter to George Romanes of February 1880, in More Life and Letiers, vol. 2, 
pp. 51-52. He then adds a final sentence to the above paragraph "But it is of.no use my giving you 
my erude notions." , 

\ 
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The mind/matter problem was more, e~cit1y presented and debated by 

other 19th century evolutionists, and their view8 May be categorized as foUows: 

0'" (1) Monistic positions admitting one substance, of which matter and spirit, 
\ 

_are aspects (depending on one's point of view) were defended by Huxley,136 , , , 
i ' 

Romanes 137 Lloyd l\,forgan,138 and Spencer.139 Monism had the advantage of 

admittii;( that part of materialism consideréd confi~med by science - that mind is 
~ 

a product of brain or at least depends upon it- while avoiding a radical break with 

mainstream opinion. Huxley's version of the mind/brain relationship was the 

greatest departure from th~ me an for Othis group, sinc~ld that mind was an t 

epiphenomenum pf brain, caused by it but not reacting upon it. For the others, 

there was,no causality at aIl, just 'a "mysterious" correspondence of mental and 
, --' , 

cerebral states. 

.... ,~- // 
(2) Wallace, al one of the group of English evolutionists, defended â dualis1.lr -' 

~ 

of the natural and the eupematural. He had tw~ajor arguments for his claim: 

(a) He argued that mental faculties such as mathematics and music had no 
, 

survival value and so could not have been developed by natural ,sé1le~tion. 

Therefore, since they cannot have a natural ohgin, they must have' a 

upernatural one; hence, his beHef that an intervention from the spirit world had 

1 

( 136 . H. Huxley, "On the Physieal Basis of Life" (1868), Collected Essays 1: 160', See also T. H. 
'Huxl "On the Hypothesis that AnimaIs are Automata, and Its History" (1874), where Huxley 
develo s his view of mind as an epiphenomenum of the brain. f • 

137 Ge~rge Romanes, Mind and Motion and Monism (1895), ed. C. Lloyd Morgan, p.,?3, The 
essay "Monism" is preceded by an article entitle "Mind and Motion" originally published in 1885 
138 C. Lloyd Morgan The Springs of Cohduct: An Essay in Evolution (1885), pp. 208-209. 
139 H~rbert Spencer, First Principles, p. 550 
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brought about this radical shift in evolution. (b) Wallace believed that lire was the 

cause of organization, and not vice versa. Proceeding from the fnet thnt 

microscopes (of the time) did not reveal structure in the rhizopoda (the taxonomie 

group then defined as including amoebas and foraminiréra), Wallaco held that 

"lire ïs the cause and not the consequence of organization."140 For Wallace, ..... lire 

must be antecedent to organization, and can only he conceived as indissolubly 

connected with spirit and with thought, and with the cause of the d~rective enei'gy 

everywhere manifested in the growth of living things."141 

(in Society and Ethics . . 

A s~cond area where Darwin had an 'influence in extending the scope of 
, 

evolution involved social and moral evolution in human societies. In the Deseent 

of Man, Darwin makes good on his proIl'lse to "throw Iight on the origin of ~an." 

Following the publication of Hlixley's enthusias~ic Man's Place in Nature in 1862, 

and Lyell's slightly more cautious The Antiquity of Man, the Deseent of Man 

established evolution in the field of anthropology as weIl. In the Deseent of Man, 

Darwin aI80 exte ds the concept of evolution and natural selection to morals and 

society, carguing t at the social instincts of animaIs evolve into moral qualities in 

man, and that atural selection has operated to favour tribes with fi high 

proportion of mo al members. At the same time, he sounds a note of 'concorn for 

modern society, where it seems that social protection is encouraging the wcàk , 

who otherwise would be eliminated by natural selection. 
$ 

140 Alfred Russel WaJ1ace The World of Life (1911), p. 8. w~na~e is ~uoting a refèrence by 
Huxley to Hunter contained in Huxley'slntroducllon to the Clasaification Of Animais (1869), p. 10 
141 'bid 9 ' ' 1 ,p. 
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'J 
, 

Darwin 's contribution to an extension of the scope of evolution to the study 
~ , 

of society and morals can be considered as at best 'ambiguous. Darwin develops 

bis ideas in chapters 4 and 5 of Descent of Man. In chapter four, Darwin presents 

bis case for the existence of social instincts aiming at the common good in man. 

Man is a social animal, inheriting from his animal past "a tendency to be faithful 

ta his comrades, and obedient to the leader of his tribe", as weIl as a tendency to 

"defend, in concert with others, his feIlow m'en," and "to aid them in any way 
/ 

\ ' 
which did not too greatly interfere with his own welfare or his own strong 

/' 
desires."142 Combined with "instinctive sympathy" which causes men to seek the 

approbation' and avoid the disapprobation of their peers~thls leads to the 
.~ 

development of moral values, in the service of the general good. This latter is 

defined as "the rearing Of the greatest D:umber of individuals in full vigor and 

health, with aIl their faculties perfect, under the conditions to which they are 

subjected", and is distinguished in this biC?logical reading from the related, but 

distinct ,notion of the gen~happiness of the species. Darwin presents a 

humanistic, optimistic view of moral evolution, that modern man, ·witb the 

exception of barbarians, must with Kant value the "dignity of humanity" above his 
II a 

own selfish desires, and witness the higher, social instincts, with their derived 

virtues, win out in the struggle with the lower, individual impulses. He . ' . 
concludes' . 

LoOk~g to future generatiOnS~~here is no ~ause to fear, that the SO~ial instincts wjl; 
grow weaker, and we may expect that virtuous habits will grow stronger, becoming 
perhaps flXed by (nheritance. In this case the ~truggle betJeen our higher and lower 
impulses will he ~ess severe, and virlue will he triumphant.143 

142 Charles Darwin,Desoent of Man (1871), p. i49 . 
143 ibid 169 . ,p. 
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This discussion is carried forward into chapter 5, where it is brought in 
, -. 

line with Darwin's theory of natural selection. Although a high standard of 
f, • 

morality may giye ~no benefit to any one member of a tribe or other social group, 

and indeed may be d,estructive as in the case of sacrificing one's life for the sake of 

another, the matter is different when examined from the point of view not of the 

individual, but of the collectivity. 

A tTibe including many members who, from possessing in a high degre~ the spirit 
, of patriotism, fi deli ty , obedience, courage, and sympathy, wcre n1ways ready to nid 

one another, and to sacrifice themselves for the common good, would be victorious 
over most other tribes; and this would be natura1 selection. At a11 Umes throughout 

,the world tribes have supplanted other tribes; and as morality is on,e important 
element in their success, the standard of morality and the number of well-endowed 
men will thus everywhere tend ta Tise and incrense.144 

A decidedly less optimistic note is sounded when Darwin discusses the 

application of natural selection in civilized countries. Darwin cites a series of 
- " 
measures that society takes to prote ct "the imbecile, the maimed and the sick", so 

" ' 

that the weak, rather than being eliminated through natural selection, arc now 
r ~ 

being 'preserved and propagating their kind through social protectioh. Through 

conscriptipn and war, healthy and vigorous young ~en arc p]aced in 
~ 1 

circumstancfs' of corruption and death, while the feebler remain at home t'o 

marry and reproduce. While holding out the possibility of evolutionary ethics of a 

cooperative sort, D~rwin seems here to view the application of natural selection ta 

social development in a less ,optimistic sense. 

144 ibid, p. 179 
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The debate over the application of evolution by na:t~ral selection to ~thics 
,. , 

and society is reflected in such works as Walter Bagehot's Physics and Politics 

(1873), subtitled "Or Thoughts on the Application of the Principles of 'N atural 

Selection' ,and 'Inheritance' to Political Society". Bagehot does not defend a strict 

Darwinian point of view; and limits Darwinian ~actors of conflict and isolation to 

the early phase of human history; once n~tions appear on the scene, factors of 

cooperation, imitation and discussion become essential conditions for further 

progress. The application of evolution to soéiety was continued in a more 
,

r 

competitive sense by Spencer and Haeckel, ~ eventually i~sued in the trend 

known as "social Darwinism". 

Samuel Alexander in rus Moral Order and Progress: an Analysis of Ethical 

Conceptions (1889) attemptecl to apply the concept of natural selection in a more 

straightforward way to ethical considerations. Moral ideals develop as natural 

"species do. Just as uatural selection selects and preserves favorable variations in , , 

the cpntext of a struggle for existence so are good ideals developed in a struggle 
/ 

1 

/ against bad or evil ones. Alexâ'nder, however, does not go beyond a metaphor!cal 
/ 

treatment of the similarity of biologieal species and ethica! ideals, a point 

crit.icized by Lloyd Morgan in a review of the work in Nature.14:> 

A complete rejection of the application of Darwinism to ethiés came from 
'Ii ~. 

an unexpeeted corner: T. H. Huxley, ih his Romanes' Lecture of 1893 The process 
r, 

-
of evolution is characterized by competition and the overcQming of the weak by the 

strong; ethics, on the other hand, esteems just those fragile values which 'cosmic • 

145' . -m Nature, June 20, 1889, p. 169 
...( , " 

( 
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evolutÎon' rejects. "Let us understand, once for a11, that the ethical progress of 

society depends, not on imitating the cosmic process, still less in running away 

from it, but in combating it".146 Huxley recognized only one factor of evolution, the 

competitive one of survival of the fittest, and could not accommodate ethics in this 

restricted framework. 147 

Henry Drummond, in The Aseent of Man (1894) reached a differcnt 

conclusion: By adding "cooperation" as the "missing factor in current thcorics" of 

evolution, operaÙve at the social and ethical level, he was able to integrnLe ethics 

/ and evolution to his satisfaction. Biologieal evolution is characterizcd by 

competition and struggle for existence, but social evolution by cooperation. and the . 
new factor of struggle for the existence of others.148 

• 

A similar strategy was taken by the Russian 'anarchist prince', Petr 
, 

Kropotkin, in his Mutual Aïd: A Factor of Evolution (1902). The chapters of the 

book had appeaFed earlier, from 1890-96 in The Nineteenth Century, a monthly 

intellectual revie~ which along with The Fortnightly Review and Contemporary 

Review, highlighted the debates over the scientific, social and ethical dimensions 

of evolutionary theory. Kropotkin was directly replying ta Huxley, and like 

Drummond, argued that a factor of cooperation ("mutual aid") operant at the 

146 T. H. Huxley, "Evolution 'and Ethics" (1893), p. 82 
147 But see his grandson's Julian Huxley's revised treatment of the subject, in bis "Evolutionary 
Ethics" (1943), delivered as Romanes' lectures 50 years later. A differtrlt conclusion is reached 
based on ernergentist concepts· 1 discuss this in chapter 5 of this dissertation. 
148 Sorne authors have seen an ernergentist notion in this, though the problematic seems ta be more 
Spencerian insofar as different realme of evolution are recognized. with non·DaT'winian factors 
at work !lt th'-e higher oDes. See Robert Reid, Evolutionary Theory: The Unfinf.hed Synthcsis 

J1985), ch. 7(for an analysis of Drummond as an carly emergentist. 

\ 
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social level would forestall the contradiction between cosmic evolution and ethical 

progress.149 

There are thus two alternative views of evolution and society, a restricted 

View and an enlarged view. On the restricted view, social evolution is a 

continuation of the struggle for existence (social Darwinism). For the enlarged 

view, social evolution admits a further factor of cooperation (Bagehot, others). 
, 

Similarly, there are two opposed views of the relation between evolution and 

ethics, a compatabilist and an incompatabilist view. For the incompatabilists 

(Huxley) ethics is opposed to evolution, since tbis latter is seen as conflictual and 

based solely on the egotistic struggle for individual existence, thus excluding any 

altruism or cooperative moraW y. For the co~patabilists, ethics is a contin uation "i 
, of evtlution, admitting a further factor of mutual f;1id (Kropotkin, Drummond). 

" 
In both csses, there is a relation between the qnestion of the factors of 

evolution and the extension of evolution to the social and ethieal domains. If one 

has a single factor view of evolution, with natural selection the sole factor, and 

ex tends this to- society, then social Darwinism seems to be the inevitable outcome 

(e.g. Haeckel).150 Again, if one has a single factor view of evolution, and wishes to 

avoid the obvious ethieal implications of the extension of struggle for sUTViv~ll to 
1 

the field of morals, a move such as Huxley's seems the only alternative, though 

149 AshJ~y Montagu in his 1955 reprint of Kropotkin's work, includes Huxley's "'l'he ~!rugg\e fOT 
Existence in Human Societies" (1888), which prompted Kropotkin's repJy. Kropotkiri-retunf~d to 
the problem of the evolution of ethics in his posthumously published Ethics: Origin' and 
Development (1924). A second volume, to deal with.J\.positive presentation of a realistic ethics, was 
not completed at the time ofhis death. r.l 
150 This does not, however, apply 10 Wallace, who ,was a single factor theorist in biology and a 
socialist jn social theory. But then Wallace admittJd a second factor, albeit a supernatural one. 

~J 

Haeckel's case is more interesting. He was both a strict single factor Darwinian in evolutionary 
theory an~ a social, Darwinian in social theory. 
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here the price is a high one: ethics and evolution are se en as opposed.. and the 

ethical domain is excluded from evolutionary considerations. The relation 

between a multl-factor theory in biology and what has been called here an 

enlarged view of social evolution and a compatabilist view of evolutionary ethics 1s 
"-

not an automatic one. But it does app~ar that a multi-factor theory affords the 

p08sibility of developing an "enlarged" view of social evolution and a 

"compatabilist" view of evolution and ethlcs, while a single-factor the ory 8eems to ' 
, 

lead more appropriately to restricted and incompatabilist views. 

(Hi) Philosophies of Eyol.urum 

FinaIly, Darwin's development of a coherent, cogent the ory of biologica1 

evolution reacted back onto the intellectual climate of his times. Just as previous 

writings by Spencer, Baden. Powell and Chambers hl!d prepared the terrain for 

his work, the Origin of Species now popularized the notion of evolution in areas 

beyond its immediate biologieal home. One has only to examine the pub1ishing 
. . 

hiswry ofSpencer's System ofSynthetic Phil080phy (10 volumes, 1855-te93) to see 

how 1859 was El watershed year. Prior to that time, Spencer had published a 

number of articles on evolution,151 and had iss1,led his Principles of Psychology in 
',1 . 

1 Notabiy 'The Development Hypothesis" in 1852, "Progress: Its Laws and Cause" in 1857 and 
"Transcen~ental Physiology" of that same year. In "The Development Hypothesia" 'Spencer 

. .argues for the plausibility of the evolution of species in general terms reminiscent of Lamarck: 
~)given new conditions, animals !>egin ta adapt themselves to these new conditiClns, and over a very 

long period 'qf time, continuous change of circums~ces can generate modifications of species 50 

great as to produce new ones. At other times, bis argument is analogica): just a single cell 
develops into a man in the course of a lifêtime, 80 a single ceU may give origin to the humàn race 
over millions of yeaTS. In "Progress: Its Laws and Causes" Spencer develops the embryologieal 
analogy, and drawing from Von Baer''J theory, formulates bis principle of the transformation of 
the homogeneous into the heterogeneous, in which Spencer finds the essentia) characteri,tic of 
progr~8s. In "Transcendental Physiology" (1857), he bases the transformation of the homogeneous 

_~ 1 • 

J 
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1855. It was on1y after' the publicati~n of the Origin of Speciest however, that 
- V} 1 

Spencer decided upon the plan for a ;eries of yolumes unified around the concept 

of evolution. As a result, First Prlnciples, the logical starting point of the series, 
1 • 

was published only in 1862, seven years alter the PriDciples of Psychology, whlch 

then was then inc1uded as part II of the over-all work. Spencer, though not a 

Darwinian as concerns the factors of evolution, shared in the interest that Darwin 

had created for the concept of evolution. In turn, Spencer extended the scope of . 
evolution to encompass the three areas of the inorganic, the organic and the 

v , , 

super-organic, this latter tenn being used by Spencer ta denote 'the psychological 

'rd social. 
... 

\ -

/ 
( -

r 
In the period from 1859 to 1899 a number of other works appeared with 

~ 

general philosophies of èvolution: These inc1ude Fiske's Cosmic Evolution, based 

on' Spencerian principles, and Haeckel's Writings, inspired by Darwin. With the 

founding of The Monist in 1890 by Paul Carus, as the firstEnglish review devoted 
"., J 

to the philosophy of science, Lloyd Morgan began a series of' articles on the 

phil080phy of evolution, combining theses of Darwin, Spencer, Romanes and 

Huxley. 
1 

Thus we have two mechanisms of extension of the scope of evolution that 

may ge referred to Darwin: (1) extensions directly due to his initiative, or that of 

< his colleagues, specifically the extension to mind, morals and society and (2) 

extensions due to Spencer and his followers, who though I\ot strictly Darwinian, 

into the heterogeneous on the underlying i~stability of the homogeneous. SO'jby 1857 the basic 
features of his distinct, nbn-Darwinian view of evolution were established. ,~ 

. , 

\ 
\ 
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" 
nevertheless profited from t~e favorable climate Darwin 's work cr~ated. This 

, extension of the scope of ~~olution to other areas Qf science transcends the 

discipHnary matrix which Kuhn'would set as a'boundary. 

The philosophical problems associated with Darwinism have been excluded . , 
in Kuhn's notion of à Darwinian scient~fic "revolution. Three such proble-~s have 

been qiscussed above: 'the problem- of ma~rialism in ontolo~" the problem of 
,~,. ~ 

evolutionary ethics, 'and the questior; of'social evol~tian: Thougli K~hn in his 

• 1 appendix to the second edition ofhis Structuré" of Scien~ftc Revolutions admits the 
• 

relevance of metaphysical considerations in the cou~se of ecientific revolutions, he 

" '" does not explicitly work out the implications. Though the problems of social 

evolution, evolutionary ~thics and tQe mind/brain ,probie~ ~ere f1.~t the foc~8 of 

19th century debate over Darwinism (indeed, Darwin's metaphysica,l opinions 
_ 1,:" , ,\ 

- . 
only became known with the publication of his Notebooks in the period from 1959 

(/. - ' • ç 

on), -nonetheless they are an important component in any philosophy of scienèe 1 

appreciation of Darwin's impact and i~fluence. 

(5) DarWin'§ Creative Synthœls 

• 

n m'odel of the origin of Dar.winism has been criticized iIi'toe 

previous sections; here, l t~t:n to an alternative explaJ1ation,' which 1 t~rrri 
.. tI ", 

; 

"creative synthesis". The tP.rm creative synthesis ie used in order to é'tpres8 the· , 

two main components of a theoretical (jdevelopment such as Darwin's: an 

innovative elemen.t which marks a new point of departure in biology (the 

"creative" aspect)~ and an element of continuity with previous" sources and tlJC 

- incorporation, of ideas trom o,thers/the "synthetic" element} My contention, for 
, " l' ' , 

, , ' " . t . 
. ' 

. , 
•• 
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t 

the moment, is that this model of creativ~ synthesis ie adequate to the case of 

Darwin. But l develop the theory of creative synthesis in a general way, since 1 
1 ~ 

intend ta use it again in chapter .two when discussing Lloyd Morgan's work on 
• # 

1 ç:1 • emergent evo ubon. 

\- In discus~g the ba~kgrourid ta Darwin. two parts were diètillguished: the 

general background, consisting of older theories which dominated the sub~ect, 
. , 

and immédiate sources. authprs contemporaneous or one generatiGn removed 
~ 

whom DarwiA read and who influenced Jlim. The effect of Darwin's innovation . , 

was ta provide a new foundation for biology, unifying-rits diverse domains of 

anat?my, physiology, morphology and ·taxonomy. This development had 

repercussions in other 60mains of science, philosophy, religi<m an-d culture as 
1 ~ f 

weIl. 
'2 

1 therefore distinguish the following areas of the knowledge context of , , 
~ , 

biology: (1) sciet:lce, of which biol'ogy is a part and from which it draws required 

. complimentary ôr subsidiary knowledge. This inc1udes' factual knowl~dge from 
\ 

chemistry, physics and formaI techniques from mathemaÎics' and "agie; (2) . '. 

philosophy, which enters into the foundations and interpretation of biology; (3) 

religion, which via naturai theology argues for an intima~relation between 
. ... 

science and the divine; and (4) the other intellectual products of society which 

form the most general, cultur.al backdrop ol a scientific discipline. My calling 

these admittedly disparate domains by the common term "knowledge", involves 

no m9re than 88ying that they ~are a common form. that of con8~tu~ing systems 
. ~ 

of beliefs held by groups of people. and which develop in rational ways over time. 
• f 

" 
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~ 

Darwin as a scientist round bim~lf in Il particulsr knowledge context. His 
4 -

discipline, that of biology, was dominated by a complex of scientific, philosophical, 

religious and cult!-1ral factors (the general background) that expressed themselves 
1 

most clearly in the three elements of natural theology and the fixity of species 

(Ray, "Paley), continuity and the chain of being (L,eibnit~ and others), and the 

natural system of classification (Linnaeus in particuIar). 

, 
To this must be added the immediaté sources who influenced Darwin: the 

, major immediat~ influences have been jdentified as Lyell (principle 'of 

uniformity), Malthus (principle of populatiDn and competitio~te (theory of. 

the three stages in the e.volution of knowledge), Lamarck (the first theory of 

evolution), Milne-Edwal'ds (tlte biological division of labor); and Wallace (the 

principle of divergence of character). Darwin undert60k a critical anâlysis of 

these' (and other) influences, a process whjch can be seen at work in bis Notebooks 

and early drafts on evolution. He accepted certai~thes~s and modified them, and 

rejected others. Certainly Lyell, 'Malthus, Wallace Lamarck, Comte a~d Milne-
~ ~ 

Edwards were a mixed bag, and what 1 caU a critical anslysis was needed to find 
~ '" 

a consistent set of theses among their contradictory and often disparate theories . 
• 

At the same time, Darwin was comparing and contrssting these immediate 

sources with his general background. 

Along with this on-'going process of critieal anslysis of bis immediate 

lources and gen,eral background, Darwin was working 011 bis innovative element 

• the concept of selection applied in the theories of natural selection and sexual 

selection. The period of development of this innovative element extended over 

sorne .period of time, from 1838 to 1859. At the same time, he was comparing bis 

.. 

/" 
1 
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• 
new theory with evidence, at first to convince himself of its basis in reality, and .. 
then to co~vince athers by amassing the largest evidence class for bis theory 88 

possible. \ Darwin's observations during his séa voyage,., and his researcbes on , 

bamacles, flowers a d worms furnish an evidence class or factual basis for bis 

theory. As weIl, he WB: working on drafts of his theosy (1842, 1844, 1856-58), 

structuring the elements into a coherent presentation. The theory was not simply 
. '. 

derived by inductive gene alization from the evidence class, but involved a formaI 

structure .where anal ogy pIayed an important, indeed crucial role. 

. )J 

These three components: the innovate element, the evidence cIass and the 
• • 

forplal structure were combined by Darwin in his creative synthesis .. The result 

was a new the ory: the "theory of des cent with moaification chiefly, but not solély, 
. 

tbrough the agency of natural selection. This new theory, as has been argued in 

the sections on the factors of evolution, did not become a dominant paradigm, but 
• ,J . 

rather a focus of debate within the discipline. At the same time, it legitimated 

evolution as a conceptual basis for biology, and was extended to other domains in , 

science, and into philosophy, religiQn, culture and ideology as well.152 It is here 

that it.had its most apparent public effect, in mobilizing a tremendous number of 
" 

comme~ltors at the the most generall)vel of the kno~ledge con.xt. A 8uggested 
\ " :~ 1r~'l .. 

graphie for this process is the following:' 

• 

• 

162 These three aspects of the influence of Darwinism on biology, lCÎenee and the other knowledge 
> fields are indicated by the three arrowi leading from the box labeled "new theoryH. SimiJarly, the 

three types of influence on DarWin, s11dt as .those of Lamarck in biology, Lyell in th. relaud 
scientific field of geology, and natural theology more generally, are .110 indicated bY th. three 
arrowa leading to the box labeled "immediate influence,". < 
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Diagram 12: Creative Svnthesis of a Noyel Theory 

• 
'J' 

\ 

Within the new theory, the innovative ele~ent (that of natural selection) 

plays a central role. It is the core of the theory, with the other elements (sexual 

selection, use-inheritance, pangenesis, etc.) surrounding it. This distinguishes 

Darwin's theory from predecessors (such as Wells, Matthews and others) who hit 

upon similar idèas, but did not build full fledged evolutionary theories on its basis. 

The view of Darwinism here defended is quite different from that proposed 

by the Kuhnian model. This is not to deny, however, that Darwinism formed a 

trend/of thought with a tremendous influence. The Darwinian trend included aIl 

, , 
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r--' _ 
those who aceepted natural 8electio~ as a major factor of biological evolution. 11S3 

There were internaI disagreements within the trend as to the exact role of natural 

selection, specifically whether it sufficed as sole factOr (Wallace), was the chief but 

not the only factor (Darwin), or whether it ,had to be supplemented by other factors 

(Romanes). 

Darwin was not only the point of referenee for this trend. in matters . -
sclentific, -he alao exerted a strong, though implicit, philosophieal influence. For ," 

those trained in the Darwinian trend (as was Lloyd Morgan, who studied with T. 

H. Huxley and was a colleague of Romanes) evolution was a continuous procees 

eharacterized by graduaI,., quantitative change within Q. monistie framework. 154 

The examination of Lloyd Morgan's development shows ~he considerable difficulty 
f 

involved in making the transition to a theory which would incorporate qualitative 
, -

novelty while keeping to the theses of continuity a~d monism. This ie the subjcct 

for the next chapter. 

163 In this sense, Spencer il at mOlt a peripheral Darwinian, .inee he admitted natural.election 
only as a tertiary faetor of biologieal evolution. 

\ 164 ln thi8 respect, Wallace wal a "heretic" ~ th. trend at the philolOphiea] level. Le Conte come. 
the closest to an emergentilt view, adopt.ing, however, a 181tatiom.t mode} of the tran.ition from 
one plane to another. ' . 
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Emergent evolution was a pr04uct of the first deeades of the 20th Century, 

and although not the exclusive property of any one thinker, the comparative 

psychologist Conwy Lloyd Morgan is certainly the key or eentra~ figure of the 

movement. Lloyd Morgan was a pupil of Huxley and a colleague of Romanes. He 

was a neo-Darwinian as concerns biologieal evolution, and was influenced by 

Spencer's philosophy of evolution. His work ean be divided into three periods ~ (1) 

the pre-emergentist writings hefore 1913, characterized by an attempt to come w 
grips with the problem of novelty within the neutral monist framework, (2) the 

period 1913-15 when, as the result of a proeess which will he analyzed as"one of 

creative synthesis, he put forward the basic theses of emergent evolution, and (3) 

his writings after 1915 when he systematieally developed and defended emergent 

evol u tion 1 This discussion of Lloyd Morgan's work will conclude with an 

evaluation and critique of his philosophy, and then will examine the theories of 

IVery little has been written in depth about Lloyd Morgan's philosophy. Doctoral dissertations 
devoted exclusively to him of which 1 am familiar include Harold Jameson Ralston, The Concept 
of Purpose in the Philosophy of C. Lloyd Morgan (1930' State University of Iowa), and Pat S 
Schievella, The Philosophy of Conway Lloyd Morgan (1967: ColumbIa University). Ralston's 
volume was issued as ft book (available only through the U. of Iowa library) enbtled Emergent 
Evolution and Purpose (1933) and subtltled wIth the original dIssE'rtation htle. Neither author 
deals with the development of Lloyd Morgan's thought, and ln partlcular, do not examme in det811 
his work before Emergent Evolution (1922) or the external mfluenceE> that aided hlm m hlS 
development of emcrgent evolutlOn as fi phllosophy Ralston's volume IS especlally concerned -, . 
with the problE'm of tcl(lology and !ts relatIOn to emergence, but. mcludes a resume of (then) 
contemporary emergE'ntist thf'onsts besIdes Lloyd Morgan Schievella's lS excluc;lvely devoted to 
Lloyd Morgan, wlth a concludmg chaptpr of gE'neral cntICIl)m. The followmg two dIssertat.lOns 
also desl with Lloyd Morgan or eme'ôent evolutlOn Garnt T. Vander Lugt, Emergent Evolution: 
A Critical Analysis (Univ of Michigan, 1928), and Paul Arthur Reynolds, Emergent Evolution 
and the Nature of Mind . A Monograph Based on a Study of the Philosophy of C. Lloyd Morgan 
(Cornell Univ, 1930) DIssertatlOns dealing wIth aspects of emergent evolution (causahty and 
values) or deahng with Lloyd Morgan among others are Cornelia G Lebowtllher, Religious 
Values in the Philosophy of Emel"fent Evolution (Columbia Univ, 1937), William Y. Fung, The 
Theory of Values in Emergent Evolution (NY Umv, 1944);Helen Lorena McArthur, Causality in 
Eme~ent Evolution (Univ of Toronto, 1958), Lawrence Leroy Habermehl, Value in the 
Evolutionary World Views of Samuel Alexander, C. Lloyd MOl"fan and Pierre Teilhard de 
Chardin <Boston Univ. 1967) 
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three other major emergentist philosophers influenced by Lloyd Morgan: Samuel . ~ 
.. ' ~ .. '1' 

Alexander, C. D. Broad and Roy Wood Sellars~, " 
~ . 

(1) lloyd Morgan's FQDDgtive Period; 

" .J 

The period from 1885 to 1912 is a period characterizéd by Lloyd Morgan's 

search to work ouf the problem of creativity or novelty in evolution wi\hin thc 
, 

Darwinian tradition. As shown in the previou.s chapter, the Darwinism invplves 

two key propositions: (1) the 8cientific conclusion that natura) selection is thc 

c~ef, tl}ough not necessarily the sole factor ~of' ev~lution, and (2) the Phi1os~ 
1 

proposition that evolution is continuous and quantitative. 

Lloyd Morgan's ~tings in this period incIude Springs of Conduct: An 
-

Essay in Evolution (1885), his tiret writing on'evolutionary ~)teory, followed by a-

series of books on comparative psychology: Animal Life and In~lIigence (1891), 

An In~duction to Co~~arative Psychology (1894, second edition 1903), Habit and 

Instinct (1896), Animal Behavior (1900) and Compara~ive Biology (1905). His 

volume The Interpretation of Nature (1905) is an effort at developing a phil080phy 

of science. During this period he also produced a textbook entitled Psycbo}oiY for 

Teachers (1894), and edited the posthumou8 works of Romancs, serving as editor 
, ' 

for his Matter and Motion and Monism (1895), as well as the three volumes of 

Darwin and Alter Dàrwin (1892-97) and a volume of~s' Essays (1897). 
'l . V 

During the period under question, Lloyd Morgan,also contributed a seriee of / 

artic1~s to The Monist. During its first decade of publication (the 1890s) he wés one( 

of its most frequent contributors, after its editor Paul Caruso These articles, to be """, 
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, . 
analyzed shortly, àl"~ basèd on a Spencerïan view of evolutionl At the end of the 

" 1 

18908~ Lloyd Morgan W.8S a contribu~r to Baldwin's Dictionary of Philosophy and / 

P.ychology, co-authoring (among others) the article on organic selection, his 

attempt to grapple with the problem of the factors of evolution. 

(il NeutraI Monism and the Tenninology QfNoyelty 

A monistic ontology W8S shared by Huxley, Spencer and Romanes, aIl 

important influences on Lloyd Morgan. In particular, the influence of Romanes' 

monism can be seen in Lloyd Morgan's Springs of Conduct: An Essay on 

Evolution (1885). The motivation is a familiar one in 19th Century Vietorian 

thought, an attempt to avoid the twin "excesses" of materialism and idealism, 

while retaining elements of each. On this view, materialism has a practical 

advantage as concerns the interpretation of scientific investigation, sinee it avoids 

a spiritual substance whose interaction with matter is difficult, if not impossible, 

to elq>lain. Idealism has a speculative advantage, Binee it reeognizes the faet of 

consciousness as' basic, in accord with intuitive feelings. A materialist viewpoint 

is useful in physiology, an idealist one in psychology. Monism combines the two, 

and aecording to Lloyd Morgan, is the only philosophy capable of "rendering 

conceivable the concomitant evolution of mind and body": 

,/ 

The paralle1ism between neurosis and psyehosis is merged in identity. They are 
not paranel serjes.~whjch run side by side, but one series which we regard under 
ditTerent aspec,ts. To use the old philosophieal phraseology, there are not two 
lubstances, a substance of matter and a substance of mind, but one substance, the 
lubstance of being. 2 

Q 

2 C. Lloyd Morgan. The SpriDtl of Conduct: An Euay in Evolution (1885), pp. 208-209. 
• 
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In Springs of Conduct the point of departure is Huxlèy's old problem of the 

relation between neuroses, tlie technical term for brain states or processes, and 

psychoses', the corresponding mental states or processes. Lil~~ Romanes, Lloyd 

Morgan rejects Huxley's eplphen~menalism as inconsistent with,an evolutionary 
\ 

point of view: if mind does not interad or influence brain, 'why ... would it have been 
\ '\ 

selected for by evolution? Lloyd Morgan adopts Alexander Bain's distinction 

between the brain as organ of consciousness and the whole body as the organ of ,_/ 

mind, and considers W. K. Clifford's mind-stuff hypothesis for a moment, before 

returning to the neutral monist fold3• He also mentions G. H. Lewes on a number 

of occasions: the comparison of the mental and the physical as ~ncave to convex 
f • 

derives from Lewes.4 

. 
In his exposition of a monistic view on the mindlbrain problem, Lloyd 

Morgan makes the distinetion between 'psychoses proper and what he terms . 
hypopsychoses. 1;hesej latter are defined as "submerged feelings which 

correspond <\n the subjective side ta neuroses, but which do not see the light and 

emerge ln consciousness "5. Mind is "the sum total of psychoses and 
. 

hypopsychoses", i.e. of submerged feelings and feelings which have emerged into 

consciousness. This penchant for coining new terms will continue. in Lloyd 

Morgan's later writings, up ta the period of the crystallization of the emergence 

theory in the Mid 1910s. His problem ie ta explain qualitative novelty within the 

3 Alexander Bain develops this argument in his Mind and Body: The Theorie. of tbeir Relation, 
while CHfford argues for "mind-dust" as the basic substance of bath mind and matter in his Body 
and Mind, with Other Essaya. 
'An indication of the influence of Lewes on L10yd Morgan's thinking can he seen by examining 
the title q1,!otes he inc1udes for each part, chapter and section of the book. Of the 17 perlOns quoted in 
this context, Lewes appeau most oft.en, with 7 quota, out of a total of 34 quotel for all authon . 
5 C. Uoyd Morgan, The Sprines of Conduct: An Euay iD Evolution, p.l90 
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\ . 
neutral monist tradition . .1t will he argued that Lloyd Morgan is unable to do this 

in strict adherence to the views of Darwin, Huxley, Wallacè, Romanes or 

Spencer, and is continually searching for new coneepts to get around the 

impasse. 

ln Animal Life and Consciousness (1891), Lloyd Morgan once again 

f addresses the problem of novelty. He does so in the context of a discussion of what 

. may be called "Wallace's dilemma": the solution of the mindJbody problem 

requires a choice between panpsychism' and supernaturalism. Wallace had 

, argued that either aIl matter is conscious or that consciousness is introduced inta 

matter from without. If one rejects panpsychisIl4 (as Wallace did), then the only 

other possibility is the existence of conscious force outside of and independent of 

matter. This is Wallace's spirit world, infuses certain sorts of matter with mind. 

~... Lloyd Morgan proceeds to get around the -horns of this dilemma as foUows: 
, 

He accepts the proposition that evolution 18 a continuous process proceeding in a 

ndtural way, without any supematural principle required. There should thus be 

an evolution from unconscious life to conscious life without the admission of li 

psychic substance. Though su ch a position excludes Wallace's supematuralism, 

without further qualification it leads back to the other horn of Wallace's dilemma: 
\ 

panpsychism. According to the double aspect monistic ontology Lloyd Morgan 

accepta, it is not possible to deny sorne psychic aspect in lower organisms. Lloyd 
'" 

Morgan is aware of the difficulty of having lower organisms, or inanimate 

matter, endowed with the same sort of consciousness ~s humans. Quite simply, 

8uch a position is untenable, contradicting both common senle and sCÎentific 

knowledge. What follows is his attempt 10 maintain an overall neutral monism, 
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with~\1.t falling into...t}le extreme of panpsychism. He attempts to get around this 
\ 

problem by iritroducing concepts to .describe lower stages of consciousness.6 

The physical &ide of the process poses no difficulty for l Lloy. Morgan: ~ 

complex ~ neuroses are evolved from le.ss. complex ones, less c:omplex ones from 

simple ones, and simple ones "from organ.ic modes of motion which can no longer 
û 

be called neuroses at al1."7 When" a similar mode of ressoning is applied to 

psychoses, the problem arises that the last two steps do not seem ta correspond to 

anythirig below the level Qf .psychoses. As a solution, he introduces the concepts of 
" \ 

" . 
kinesis and meta-kinesis. ·AII physical proces~es, inc1uding the physiologiesl, are 

explicable in terms of energy, and for this the term "kinesis" is used. The term 
" ~ 

" "meta-kinesis" is th en defined ta apply ta the concomitant mental. manifestations 

of kinesis. 

" . 
According to the rnonistic hypothesis, eVf'j' mode of kintlsil has itl concomitant 
mode of meta-kinesis, and when the Idnetic manifestations allume the fonn of the 
molecular processes in the human brain, the metakinetic manifestations à .. ùme 
the fonn of h~man confciousness:8 ' 

There are metakinetic manifestations or aspect,s of sl1 things, inc1uding 
/ 

inanimate abjects. But the kinesis of the inanimate. abject being less than that of 

6 Wallace revievVed Lloyd Morgan's Animal Lite and I~te~U~eDce (1890) for Nature in a five page 
article in 1891. The review is generally favorable, but not unexpectedJy, W,JJace objects to Lloyd 
Morgan's monism, and the relation he draws between psychosis and neuros;s. "If this means 
anything, it means, what has been stated in simpler but equally exact and more intelligIble 
language, that aIl force is will-power. But it goes further, and impliell that there can he no rnind 
like that of man, or superior to, it, without a brain formed of similar materials and similarly 
organized 8S the brain of man. This necessary connection, and even identity, of the two is, 
however, what is not proved, and not even, in rny opinion, shown to he probable." (Nature, Feb. 12, 
1891, p. 341) 
7 IJoyd Morgan, Animal Lite and Intelli,ence, p. 4~ 
8 ibid. p. 467 

-
o 
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the human bt:ain, the metakinesis does not attain the form of mind flr 

consciousness. What form it does attain, Lloyd M'Organ does not tell us. 

Presumably, we cannot reproduce primitive states of metakinesis in our own 

de~el~ed' metakinetic minds In discussing the limitations to his view, LJoyd 

Morgan -notes the following: - \ 

Firlt, we can know directly only [one] product of metakinetic evoJution - that 
revealed in our own conaeiousness. Seeondly, the proces. of metakinetic evolution 
mUlt be reached, if reached at all, indirectly thro~h a study of kinetic evolutio~. 
Thirdly, we have no right to infer a consciousness unIes! the mode of kinesis is 
analogou8 to that which is involved in neural processes. And fourthly, the closer the. 
kinetic resemblance we observe, the closer the meta-kinetic resemblance that we 
infer.9. 

Lloyd Morgan considers that the kinesislmetakinesis ,distinction is more 

tractable and less mysterious than the matter/spirit distinction: 

• 
According to this view, the two distinct phenomenal orders, the kinetic and the 
metakinetic, are distinct only as being different phenomenal manifestations of the 
IBme noumênal series. Matter, the unknown substance of kinetic manifestations, . 
disappears as unnecessary; spirit, the unknown substance of metakinetic' 
manife~..!ions, also disappears; both are merged in the unknown substance of 
being - unknown, that is to say, in itself and apart from its objective and subjectjve 
manifestations. lO. 

-... 
The whole system is summed ùp in the following quotation, where the 

Kantian-Spencerian influence is clear: 

1 make, therefore, the following assumptions: First that there ia a noumenal system 
of "things in themselves" of which ail phenomena, whether kinetic or metakinetic, 

, ' 

9 ibid, p. 480. Note that Lloyd Morgan's position here is close to his "canon" ofnot postulating mind 
where other and simpler explanations (say in tenns of reflex behavior) are available. We observe 
the kinetic, but we infer the metakinetic, with the exception of the introspection of our own, 
individual, conaciou!ness. . 
10 IJo~ Morran, ADimal Lite and Inte11irence, p.468 
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are manifestations. Secondly, that -whènever in the curve of noumana. aequences 
ldnetic manifestations (convexiti~) appe8T, there apptar allo concomitant 
metakinetic manifestations (cQncavities). Thirdly, that when kin.tic 
manifestations assume the integrated and coordinated cotnplexity of the nerve 

... , processes)n the certain ganilia of the human brain, the metakinetic 
_ _ manif~tions assutl\e the 'integrated and coordinated complexity of human 

consciousness. Fourthly, that what ia called "mental ewlution" ia the metakinetic 
aspect of what is called brain, or inter-neural evolutionll 

1 

The terminology is (urthé~ ext'ended in ~he article "Mental Evolution" (1890) 

where Lloyd Morg~n introduces the concept of infraconsciousness ~efer ta pre

consCÎous mental states, This term covers the area of metakinesis elow that of # 
~ 

consciousness, when psychoses {in the oIder termirlology).have not ye ' "e~erged" 

inta consciousness: 

The material structur~ has been evolved from lower forms of matter: the organie 
modes of energy (in vtrtue of which he Jives) from lower forms of 8nergy; t'he 
mental states (in vir,ilue of which he is conacious), from - what? 1 luglelt in 
continuation and conclusion of thi. sentence . from low8r forma of infra
consciousness; that is to say, of what ie the IBme o~er of exi~tenee of 
consciousness, but has not yet risen to the level of consciou.nels.12 

" . . 
The following diagram is based on that given by Lloyd Morgan and 

illustrates bis use of the terms kinesislmetakinesis, and neurosislpsychosis, The 

lower left hand of ~ diagram corresponds to an early stage of, ontogenetic 

development, when the ovum has not yet developed a nervoU8 system. The mental 

states concomitant with that primitive physiologic 

metaldnetic or infraconscious. The the upper 

represents a fully developed individu.al, with 

corresponding to brain states (neuroses). Here th~ 'n ividus1 hal achieved 

11 ibid, p.470 
12 Lloyd Morgan, "Mental Evolution" (1892), p. 172 

1 
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1 

-consciousness. Point 'a' js the midpoint of ~e' curve of development, 'representing 

the moment when infraconsciouspess first becomes consciousness. 
~ 

.. Consc! ousness 

Psychoses 01 Mlnd • 

/ , 

. . ~nfrecdn.clousness 

Metek!nesls 

K!nes1s of oyum 1 . 

DiauaID 1: Lloyd Morgan on Ontogenetic DeYelopment 

Lloyd Morgan notes that it is frequent in science to say that at at the point 

'1(. where infraconsciousness gives rise to consciousness the physical . . 
development of the brain has generated, or called forth states of consciousness or 

mind. But, he argues, this is philosop.,hically misleading, violating the neutral 
• t'. • . .. 

monist ontology which 'segregates the physical and the mental so that the former 

cannat "caase" the latter. "No conceivable incr~ase in the orderly complexity of 

the molecular vibrations of brain tissue could give rise to that consciousness 

which differs 'toto caelo' from any manifestation of energy"13. Nevertheless, Lloyd 

Morgan admits that scientists who arrive at such a conclusion are "practieally 

sound because they are still dealing with the same developmental curve". This 

leads him to make the ~ollowing poir' ofinterest for its use ~ftlfJ.ten& "emerge"; 

"When ~ey say that consciousneJ emerges from the physical c~nditions at 'a', 

they presumably mean that at this point ",e are first justified in spea,king of 

i < 
13 ~p.l13 
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<inscio~sness on the subjectiv~ aspect in anything like a human sense.14 " Lloyd 

Morgan's continued rejection of the emergenc~ of the mental from the physical in ,.. 
favour of a double aspect theory of the mindlbody problem will pose a senous 

~em once he has developed the emergent evolutionary ~int of view. 

Within the infraconsciou8 domain, Lloyd Morgan distinguishes two 

,>'-8rieties: those forms of infraconsciousness which could bécome conscious under 

special conditions and with ~ufficient mental effort - the sub-conscious states, and 

those which lie too deep to ever be brought into consciousness - the infra-conscious 
; 

states proper. In An Introduction to Comparative Psychology (1892), Lloyd 

.... , Morgan combines thes~ various technical terms uF,ing the metaphor of the wavc . 

He has introduced up to now the concept pairs of psychosis and neurosis, 

metakinesis and kinesis, infraconsciou8ness and sub-consciou8nes8. These arc 

combined in the image of the wave oftconsciousness, part of which i8 at the focus 

of attention and part of which is marginal to attention; part of which i8 above the 

• < ,threshold of conseiousness and part of which is below. Outside the focus, mental 
(", . 
t.·~'..,rocesses ar~ sub-conscious, b~t could be bro\lght into consciousness by a change 

of focus, Befow the threshold of consciousness, mental states are infra-conscious 

in the strict sense of not being able to be brought into focal consCÎousnes8 at a11. 

Corresponding to' focal consciousnes8 are dominant molecular states of the brain, 

while marginal or subconscious states correspond to the aub-dominant neur08C8, 

and extra-marginal or infra-consCÎous states of mihd are correlated with infra-

• 14jJ:Dd. p. 194 , .. 



.".. 

( 

c 

Chapter2 Foundera ofEm~ment Evolution Paee 100 

dominant states of brain. The following diagram sets out Lloyd Morgan'& view of 

these relationships:l~ 

Cherec~.r of 
Mol.culer 
DI.lul'benclS 

Dominent 

Sub-domlnent 

1 nfre-doml nent 

n 
t 

• 
n 
s 
1 
t 
y 

Focel or fully consclousnes-s 

Merglnel or $ub-consclousness 

Extre-merglM11 or 
Infreconsclousness 

DiaifaÎn 2: Lloyd Morean on the Waye of Consciousness 
• 1\ 

A tabular presentation of the relationships gives the following: 

ebDis:al DIW~ P~chil:al asnect 
, Ihrf:ahald 

'dominant neuroses focal or conscious psychoses above 
lul!-~ominant neuroses marginal or 8ub-consciousness above 
infra·dominant neuroses extra-marginal or infraconscious below 

\ 

The psychical wave is experienced as "one and indivisible" 16 _ It is only by 

introspection that the subject can analyze the wave into its componènts. But by 

that time the wave has passed and analysis is conducted on a memory trace of it. 

la My presentation of above diagram il baaed on his graphie in Introduction to Comparative 
~0IY.p.18. 
18 There ia an o~vious anaJogy here to William James' stream of eonsciouaness. 
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Thus introspection is really "retrospection", with 80me slight changes introduced 

by the vagaries of reeolleetion. 

1 1 

Lloyd Morgan's most quoted contribution to comparative psychology is his 

methodological j>rinciple usually known aa~organ's Canon", intended to recUfy 

the methodology used by Romanes. With Lloyd Morgan, there is a shift from an 

anecdotal procedural to an experimental one l7 . The use of anecdotes, often 

col~cted from pet owners, had the effect of overestimating animal intelligence 

and the scope for mind in the animal kingdom. Lloyd Morgan formulatcs his 

principle as follows: "In no case may we interpret an action as the outcome of the 
, 

exercise of a higher psychical faculty, if it can be interpreted as the outcome of the 

exercise of one which stands lower in the psychological Bcale."18 

u 

The discussion in Introduction to Comparative Psycholoey illuminates not 

dftly a methodological probIem (ho", ta gauge animal psychicallevels), but also 

poses a philosophieal problem (how ta explain qualitative novelty): Lloyd Morgan 

presents three different modeIs for the comparison of human and ani mal D'linda. 

On the "method of uniform reduction", animaIs possess the $ame facultic8 as , 

humans, but in reduce~ quantity, varying in degree from one animal specic8 to 
r. 

another. Lloyd Morgan rejects this model as contrary to bis canon. The other two 

, methods, the "method of levels", and the "method of variation" have in common 
\ 

the proposition that animaIs of the lower types have not evolved Borne faculties 

round in higher ones and humans. In humans, the higher psychologieal 

. 11 Thil point is discusaed at length in Robert Boake., From Darwin to Bebavlowilm: Pl)'cholOl)' 
and the Mind. of Animab, ch. 2, "Intellieenee and In.tinct". 
18 Lloyd Morgan, IDtroductioD to Comparative PwydJoJory, p. 63. 

'" 
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development attained is the resuIt of increased organic complexity and lncrease 
. 

in correlated behavioural activities. Here too, the problem of novelty is implicitly 

posed:. the question, not yet resolvei, is to explain the ,appearance in the course of 

evolution of these novel psychological capacities. 

A concept of importa?ce in this early period is that of "selective synthesis", 

also developed in An Introduction.ta Comparative Psychology . The premature 

and still tentative nature of the concept is evidenced by its association with the 

notion of 'breaches of continuity'. Lloyd Morgan argues that evolution is a single, 

continuous process that sweeps through the inorganic, organic and superorganic 

stages of nature (in aècordance with Spencer's views). The laws of each rnqde 

difTer, and at each stage something "new" is introduced which did not exist in 

earlier modes. This is the result of selective synthesis, an operation characterized 

by "an aeparent breach of continuity" in the processes of nature, but which is in 

faet "not a gap or hiatus in the ascending line of development, but a new point of 

departure."19 The exarnples used include the formation of crystals, the change in . 
state of water from solid to liquid to ~s, and chemical combinations. Specifically 

with respect to this latter, Lloyd Morgan says "There does not appear to.-r!e a 

graduaI and insensible change from the physicai properties of the elements to the 

physieai properties of the compound, but at the critical moment of the constitution 

"of the comp<fund there seems to be a new departure. "20 Here, he provides a graph 
'-~ 

charting the volume to temperature relationship for water in each of its three 
r 

'physiéal states: there are clearly breaks at the freezing and boiIing points. 

/ 

19 ibid, p. 338 
20 ibid, p. 342 

\ 
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Lloyd Morgan's concern at this stage is how ne'w properties arise within a 

continu~us and graduaI process of change. The picture as presented by chernica} 

combination or the water graph is not what he wants, sinçe he still feels that this 

goes.,against the basic assumption of continuous Darwinian evolution. But Lloyd 

Morgan has already taken one step beyond that 'problematic by admitting 

qualitative changes. He as yet cannot explain how this can be done within the 

context of continuity, and hence the concept of "apparent breaches- of continuity". 

He takes the example of the apparent breach of continuity at the boiling point of 

water and argues as follows: If pressure is increased, the "hreach of continuity" 

will no longer occur at 100 degrees Celsius, and there will he a continuous graph 

. at that point. Of course, this just puts the problem off, because at sorne hj.g~er 

temperature, boiling and the apparent hreach of continuity will still occur. ~ 
hope is that this too can he explained away as contingent and empirical: . 

At the -same time it should be clearly grasped that these apparent bre~ches of 
continuity are to he regarded as merely incidental to the conditions under which the 
phenomena are presented to our observation. The breach between the liquid and 
gaseous states of water holds good only under normal conditions of pressure. On 
these conditions it is contingent. Could we only in other mattera, 8S has been the 
che with liquid and vapour through the clusica1 researches of Andrews and 
others, find the appropriate conditions, every apparent breach of continuity would 
probably disappear. We are constrained to believe that evolutjon as a procell is 
essential1y one and continuous. By which we mean that nowhere is there evidence 
of 8upernatural interference ab extra. It is imperative to distinguish with due care 

·obetween the results of empirical observation and j.heir interpretation on a d~eper 
plane of philosophicsl thought. The apparent breaches of continuity are empirical, 
and are incidental only to the Iimitmg conditIons of phenomenal presentation.21 

, 
This paragraph co~tJlins a pithy presentation of Lloyd Morgan's dilemma: 

Darwinian evolution requires conti nuit y; but many processes in nature seem 10 

21 ibid, p. 359 
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inv6lve discontinuous changes when new qualities appear. The attempt to admit 

selective synthesis as a source of novelty, with only apparent breaohes of 

Darwinian continuity, is uItimately unsuccessful. Lloyd Morgan will have to 
-

redefine continuity in bis theory of emergent evolution, and in so doing go beyond 

the framework of 19th century philosophy of evolution. 

cm The Monist articles on the Philosophy of Exolution 

Up to now, Lloyd Morgan has concerned himself mainly with the 

mind/body problem, though within an evolutionary context. In his writings for 

the Monist22 in the 1890s, he sets out his views on a philosophy of evolution23. 

The first article, "Mental Evolution, an Old Speculation in New Lighf' 

(1892) sets the tone for the series. It begins with a critique of the "crude and 

demonstrably false materialism expressed in the formula "as the liver secretes 

bile, 80 does the brain secrete coosciousness"24, and goes on to criticize John 

Tyndall's views and those of T. H. Huxley as well. The two aspect theory of 
"\ 

monism which Lloyd Morgan defends is called "sciente!fic monism". The 

22 The Moniat was a journal founded by Paul Carus in 1890, and from 1892 on subtitled "A Journal 
devoted to the Philosophy of Science", As its name sugge sts , the journal wa~ oriented towards a 
monistic point of view. Lloyd Morgan contributed the greatest number of articles after its editor to 
the Monilt during its first decade. The Monist lapsed in the mid 1930s, but was reVlved in the 1950s 
and is still pub1ished. 

-- 23 The complete series of articles comprise: "Mental Evolution, An Old Speculation in New Llght" 
0892, v.2), "The Doctrme of Auta" 0893, v.3), "Three Aspects of Monism" 0894, v.4),'Weismann 
on Heredity and Progress" (1894, v.4), "A Piece of Patchwork" (1895, v.5), "Naturahsm" (1896, 
v.6), "Animal Automatism and Consciousness" (1896, v 7), "The Realities of Expenence" (1897, 
v. 8), "Causation, Physical and Metaphysical" (1898, v.8), "The Philosophy of Evolution" (1898, 
v.8), "Vitalism" 0899, v.9), "Biology and Metaphysics" (1899, v.9), "Psychology and the Ego" 
(1900, v.IO). 'The Conditions of Human Progress" (1900, v.10) 
24 This ,formulation ia due to Cabannis, and is alao state~ by Darwin in his Notebooks. 
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parallelism between the objective and subjective is considered a mystery, in the 

sense that a11 ultimate facts are mY8te~us, be it the nature of liCe or of 

gravitation. In the second article of the series, he notes: 

• 

For scientifie monism is ... a doctrine of phenomena - phenomena rei[arded not 
only in their physical but also in their psychologieal aspect. Unifying theac two 
diverse aspeets~ it eontends that the conscious organism is one and indivisible; thot 
~ is a product of evolution; that in its physical or material aspect this evolution hos 
given rise to the body and bram; that in i~ psychical or immaterial aspect it has 
given rise to the mind and human consciousness; that these two aspects, though 
distinguishable in analybc thought, are in separable in phenomenal existence; thnt 
just as the complex modes of energy of the human brain have been evolved from the. 
simpler modes of energy that are found throughout organic and inorganic nature, 
sb too the complex modes of consCÎousness of th,human mind have been evolved 
from the simpler modes of infra-consciousness t~re a880ciated with merely 
organic and inorganic modes of energy ... 25 

The publication of An Introduction to Comparative PSYcholory markcd a 

slight change in terminology: Lloyd Morgan now calls his position that of analytic 

monism, a change reflected in his article of that sa me year in the Monist, "Three 

Aspects ofMonism". He distinguishes three aspects of a monism: (1) monism a8 

a theory of knowledge, which denies the independence of subject and object, and 

recognizes both as "distinguishable aspects of of that which in experience is one 

." and indivisible"26, (2) monism as an interpretation of nature, which denies the , 

irià~pendence or non-natural origin of mind, and argues that "mind is not extra

natural nbr supra-natural but one of the aspects of natural existence"27, the 

product of evolution, and (3) what he calls analytic moni8~/which assumes a 

25Uoyd Morgan, "The Doctrine of Auta" (1893), p. 175 
26 Lloyd Morgan;'Three Aspecta of Moni.m"(1894), p. 322 
27~d,p.323 
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concomitance between nervous states of the brain and mental states, with the 

fanner as the objective aspect and the latter the subjective aspect. 

The second key concept for Lloyd Morgan is that of naturalism. His article 

of the same name, "Naturalism:_ (1898) is a critique of Arthur Balfour's 

Foundations of Bellef. Lloyd Morgan takes issue with Balfour's views that natural 
, 

selection cannot account for human intelligence and ideals (also claimed by 

Wallace), and that naturalism cannot explain the existence and development of 

ethical concepts. Lloyd Morgan distinguishes between organic evolution, where 

natural selection operates to coordinate o~ "self-adjust" the organism to a physical 

and organic environment, and "mental evolution of man as a social being" where 
'\ 

the question is that of the coordination, or self-adjustment, of mind to an 

environment of ideas and ideals. In the following quote, the limits of natural 

selection are clearly formulated, though unlike Wallace, Lloyd Morgan remains 

within a naturalistic framework. 

For this cannot be too emphatically insisted on': that natural selection deals with 
orga~Îsms, and t~at its method Îs that of elimination, if not from the world of 
living things, at least from the world of breeding things. Natural selection only 
affects the development of mind and consciousness incidentally . that is to say, in 
10 far 8S mind con duces to organic evolution. In SOCIal evolubon among human 
beings, natural selection ceases to be the dominant method of evolutionary 
progress; and mental evolution, involving other principles, not le(Ss natural than 
those which the study of organic development has disc1osed, becomes the central 
feature of the pTocess.28 

( 

If natural selection has its Hmits, natura1ism is aIl encompassing, or 

rather. nearly aIl encompassin.g. On the one hand. Lloyd Morgan says: "We must 

28 ~oyd Morgan, "Naturalism" (1894) pp. 81-82 
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. ..' ..... 
extènd our conception of naturalism so as to inc1ude a naturalistic Interpretation 

of nature in aIl its wealth of moods, neither excluding inorganic nature on the one 

hand nor human nature on the other hand"29 Naturalism views the world as 

cognizable under definite laws, which extend as far as the loftiest ideals of ethics 

and aesthetics. These latter may be ranked among the natural sciences. On the 

other hand, he also says that naturalism is not incompatible with 

supematuralism; these two apparently opposite views are not contradictory: "The 

truer view is that the sphere of naturalism is throughout its whole extent and in . 
every detaH, no matter how seemingly insignificant, interpenetrated with 

supernaturalism. "30 At first blush, this seems to cont~dict the statement of 

naturalism that precedes it. But for Lloyd Morgan the naturai is related to the 

supematural just as the objective is related to the subjective. Just as the physieal 

and the psych~cal are correlative, complimentary, or recfprocal, 8~0 are the 

natural and the supernatural. Huxley's philosophieal quest lead him to 

agnosticism, but Lloyd Morgan's leads him. to the'tsm. The supernatural, as 

interpreted by the philosephy of religion, considers the "inner and deeper" aspect 

of things. Science deals with the natural aspect of things, religion with the 

supernatural: 

On this view natura1ism and lupematuralism are not an~oniltic, but reciprocal; 
do not dwell apart but are coextensive; do not dea) with leparate Ipherel, the one 
knowable and the other unknowable, but conltitute the diverte alpects of that body of 

beliefwhich is the outcome ofhuman experience at its beat.SI 

29 ibid, p. 82 
30 ibid, p. 84 
31 ibid, p. 84 
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Lloyd Morgan surns up bis view of naturalism, with this added component 
'1 " 

of the concomitance of the naturaI and the supematural, as follows: 

. 

1. Naturaliam Iweepl through the whole range of the knowable. 2.·It is nowise 
antagonistic to or exclusive of supernatuTalism. 3. It takes as its criterion of Teality 
direct experience prior to the analysis of science 4. Of the two aspects of experience 
which primary analysis tirst discloses, the objective and the subjective, it regards 
both as stricUy co-ordinate reality. 5. It asserts the inherent and intrinsic wçrth 
and dignity of the human idea]s. 6. It refuses to admit that natura] selection, potent 
BI this may be as a factor in organic evolution~s to be regarded as chief 
natuTalistic factor in human evolution.32 

l, f 

Point number 3 above is further devel~ed in "The Realities of Experien~e" 
(1897).33 Lloyd Morgan is especially concemed with the concept of experience as 

/ 

the starting point of our knowledge, and so convinced is he of its basic role, that he 

suggeats the following: "And it appears to me that, on the principles of Descartes' 

.himself, we should substitute for his celebrated Cogito ergo 8um, concerning 
.J 

which as its stands very pretty arguments have arisen, the indisputable axiom 

Experientia est."34 Experience provides the foundations for our knowledge, upon 

which the superstructure of science is erected. Moreover, experience now 

provides the baais for Lloyd Morgan's monism: it is anterior to the distinction 

" between subjective and objectiv~ which scientific thought introduces at a later 

stage of the cognitive process. First, thete is undifferentiated experience, and only 

then the differentiation into physica1 and mental. Belief in experience as the basis 

of knowledge is not metaphysical; for Lloyd Morgan it is simply a matter of 

32 ibid, p. 90 
,33 Thil article is a commentary on T. H. Huxley's Te8ding of the hi,tory of philosophy, and in 
particular, the role and place of Descartes aa the key to modern thought, as interpreted via the 
empirici.m of Locke and the ideaHlm of Berkeley_ 
S4 Uoyd Morgan, "The RealiUel of Experience" (1897), p ... 
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common sense, confirmed by our everyday experience and then extended into 
" 

scientific thought. • 
1 

The problem of the relation between the metaphysical and the Bcientiflc is 
" . 

taken up in "Causation, Physical and Metaphysicai (1898)". This ie It10yd 

Morgan's contribution to the debate over Hutne'e denial of necessary cewnection 

in causation. Lloyd Morgan agrees with Hume as far as science is concemed, but . , 
he disagrees with respect to metaphysics. Constructs in science, inc1uding law 

, 
statements such as the law of gravitation, are based on a limited number of 

4il 

observatiorfs. How then is the universal form of law statements justified? "The 

answer is that we carry our law to an ideal limit unattainable by sense and by 

pr~ctical measurement... We trust to a reality of thought which we believe trucr 

and wider than the. realities of sense."~5 However, this use of Gonceptu~l . 
J co~structs and th~ formulation, of laws of nature does not go beyond a statement of 

the regular succes~ion of ev~nts. A law statement ie s~d to explain the events that , 

faU under it, but it does not provide an explanation in the sense of an "ultimat.e, 

underlying cause". 80 far, Lloyd Morgan ie in agreement with Hu~e's general 

principles. But he goes'beyond them wh en he also admits metaphysical causation 

alongside, or rather, correlative 10 the strictly sCÎentific one: 

Let us speak of physicaJ or Bcientitic causation which refers eventl to their 
antecedents, generalizing the results of observation in an ideal scheme of phYlicaJ 
science; and Jet us speak of rnetaphysicaJ causation which seek. to iet behind or 
heneath phenornena and to give the raison d'être of their heing, generaJizing lb 
concJusions in an ideal acherne of metaphy.icaJ interpretation.36 

S6 Lloyd Morgan, "Cauaation: Phyaiea1 and Metaphyaieal" (1898), p. 237 
36 ibid. p. 240 
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\ 
There is a continuity from experience to science to metaphysics. Science 

uses the observations of experienr.e as the foundation for its production of an ideal 

sçheme of physical theories. Here, there is description of sequences of events and 

their explanation by subsumption under a general law. But Lloyd Morgan feels 

there is a need to. go beyond the scientific ta the metaphysical just as there is a 

need to go beyond the experiential to the scientific. M~~physics proceeds to frame 

an ideal scheme, based this time on science itself, just as science bases itself on 

experience. 

MetaphysicB supplements and completes the scientific world view and 

serves as its framework. Metaphysical assumptions are requirements of buman 

thought, but they must be acknowledged as assumptions. Lloyd Morgan gives as 

examples of such assumptions those of the existence of a material universe 

independently of our experience, and the existence of a first cause or supreme 

being. The former is required for science to be possible, and the latter as the basis 

for religion. This metâphysical notion of cause differs from the physical one in 

that it is not concemed with succession of events; but goes beyond the faets of 

experiente to an existence underlying and responsible for aIl experience. "Thus 

" we ..... each the metaphysical conception of a unifying existence, omnipresent in 

space and time, and immanent, founded on the conviction that experienee is 

rational and explicable - a conviction without which the search for knowledge is a 

vain and illusory dream-quest. "37 Such a metaphysical existence is a reality for 

rational thought, not for sense-experience, and goes beyond the Hùmean 

87 ibid. p. 249 
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rIA.. " 
limitation of causation to the physical realm. The noumenal exista for rational 

thought ,lone. 

Lloyd Morgar;t has developed the themes of the complementarity of the 

objective and subjective, the physical and mental, the natural and' ,upematural, 

and the scientific &Bd religious. TheBe positions will he maintained throughout 

his later emergentist work a~ well. The continuity of experience, science and 

met~p~sics is a180 of import~nce, as is his distincti~n among description, 

explanation and interpretation. 

The evofutionary considerations in analytic monism are detailed in the' 
o > 

article "The Philosophy of Evolution" (1898) where the Spencerian outlook is much 
~ 

in evidence. ,This is the key article of the series insofar as it presents a general 

philosophical view of evolution. The Spencerian qotion of the transformation of 

the homogeneous into the heterogeneoùs is combined with Lloyd Morgan's -views . 

on the primacy of experience and the complementarity of the subjective and 

objective. B_asing himself -on Spencer, Lloyd Morgan says that "The~ root-ideas of 

the conception of evolution are, tirst dift'erentiation, and secondly the interaction 
, 

of the differentia~d products. "38 The schema which he presents is the following: 
'r 

1. There are two basic differentiations. The first is empirical, starting from 

the "unit Y of s.,ensory experience", and the second is ra tif?nal, starting from the 

"unit Y of rational thought-products". The empirical difTerentiation bringa about 

both the obiective aspect as considered by physical science, and the subjective 

. ,. \.1 \ 
-------------------38 Lloyd Morgan, "Tbe PhiIOlOPby or Evolution" (1898), p. 487 
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aspect. as 'Considered- by psychological science. The rational ditferentiation gives 
1 

the objective aspect as the noumenal cause and the subjective aspect as the 

rational.ego. 
.-,) 

2. The rational aspects are said to "tmderly" the empirical ones. As a 
.. ) c!JA "'-: 

,result, the phenomenal sequence of objective events studied by the physical 

scientiet ie based on the noumenal cause, and the. phenomenal sequence of 

subjective events studied by the psychologist' is based on the rational ego. The 

noumenal cause and the rational ego are "metaphysical postulates" which are 
- . 

noygeneralizations of phenom~ experienèè, but products of rational thought. 

( \ 
3. The proce~s of differentiation is supplemented by that of integration. The 

~ , 

two end-products of differentiation can interact and, produce a "new and more 

complex unit". According to Lloyd Morgan, experience itself is to be explained as 

'the product of su ch a differentiation and integt'ation, with the noumenon as the 

basic, monistic 8ou\ce. This noumenal source, as 'yet unidentified as ~ its nature, 
<l • • 

is diff~rentiated into the self (subjectiv~ aspect) and the non-self (objectiye aspect). 
~ ..... 0 

The interaction Of self and non-self results' in \xperience, which then . . 
differentiates into the object and subject. Lloyd Morgan represents this with the 

following diagram:~ 
.; \ , 

y .. 
...... 

4- ( 

'\ 
\ 

, 

1 
., 
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Expen.nc. 
~ 

./ "-
/' "-

/' " 
Object: a .... X"J-----~----~~ ... D SUbJ.ct: 
Not-Self . Self 

• 

Noumenal R~allly 

Diauam 3: Llayd MQrpn Qn Analytic MQnism .. 

This diagram, reproduced from Lloyd Morgants text, is accompanied with . 
the following text: 

The lower circle represe,nts the monistic unit y prior to duali.tic differentiation; 
hence arises the self on the one hand and the not-self on the other, which by their 
interaction give origin to experience, including both sense ,nd th ouiht. The dotted. 
Hnes express the analysis of experience into object and .ubject coterminou. with the 
not-self and the self of differentiation. Bût whereu the lubject and object of 
analytic dualism are dependent on the occa8ionalillm of experience, the le If and 

1 not-self are persistent' 80 lohg as the differentiation holdl.39 

• 

4. In inorganic and organic processes, a distinction is made between 
'" 1 r 

intrinsic processes of differentiation and integration, and extrinsic proce8se~. ln 

an extrinsic differentiation, a number of external factors combine ta produce an 

effect - Lloyd Morgan gives the examples of planets circ1ing the"atm under the 

effect of gravitation, or' naturai selection acting UPQn organisms in their 

environment. But in intrinsic differentiation, such as the régular pattern 

displayed by a growing crystal, or the compounds formed by chemical 

. 
39 ibid, pp. 500-501. 'l1li. th.i, will he imported into the later em''1'enti.t philoaophy. 
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, 
combination, the result is not predictable as in the case of the positions of the 

J planets in solar orbit: "No one, in the absence of observation OT' analogy based on 

practical experience (his own or that of others), could foreteIl what new , 
characters a compound, resulting from the chemi,cal union of well-known 

elements, would possess."40 This concept of "unpredictabi,lity" of the novel will re

appe~ Lloyd Mor~an's later emergentism. , 
5. When the model is applied more generally to the cosmos the noumenal 

unit y is referred to as the "underlying activity". This is the cause, in the 

metaphysical sense, of the differentiation and interaction of the cosmic elements, 

which, under the conditions of time and space, bring about the world as we know 

it. This metaphysical cause is described as timeless, spaceless, eternal,' infinite 

and transcendent of experience. Its nature cannot be described: " .... it must 

suffice to say that the underlying metaphysical activity, as cause, is neither the 
, 0( 

product of evolution nor its ,precursor in time; it is that timeless omnipresent 

existence in and through which evolution is rendered possible."41 This 

corresponds, of course, to God. 

1 

In the above theory, we can see in Lloyd Morgan's thought a shift from the 

empiricism of the article "On the Realities of Experience" to a recognition of a 

rational source underlying the phenomenal world. He adopts a Spe~cerian model 

of differentiation and integration, though without concem for the process of 
, 1 ~ 

. transformation of the homogeneous into the heterogeneous which was an 

essential part of Spencer's philosophy of evolution. Instead, there is the 

40 Uoyd Morpn, "The Philolophy of Evolution". p. 489. 
41 ibid, p.,sol 
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J 

distinction between intrinsic and extrinsic ptocesses. Intrinsic !proce8ses rcsult 

in novelty, but the significance and mechanism of 8uch ~roce88e8 ia left 

unexplored. Finally, there is the concept of the underlying activity which is the 

metaphysical cause of the cosmos and of phenomenal reality. This will be later 

identified with Samuel Al,exander's nisus towards deity. 

In the remaining articles of the series in the Moniat, Lloyd Morgan takes 

u~ the defense of his monism againsf vitalism in biology and dualism in 

psy.chology. Lloyd Morgan's point is that science must be monistic. if its 

interpretation of nature is to be naturalistic. Conceptions of vital principle or 
, 

immaterial mind in science aTe illegitimate,- though Lloyd Morgan doee not 
4 \ 

exclude them as possible assumptions to be made in metaphysics, e~en if he does 

Dot himself agree with them. , 

\ 

Lloyd Morgan conc1udes the series with an article on the problem of 
~ 

human progress, which he believes ta be the outcome of social evolution. Here, he .,.' 

examines the claim. which he believes both Darwin and Spencer have made, that 

evolution when extended to societies leads to progress. Lloyd Morgan ... dismisscs 

arguments for social evolution based on natural selection or use-inheritance. 

\ Rather. the solution is found in the concepts of ~mitation and intelligence. social 
, ' 

factors b~yond the purely biological considerations of natural selection and use

inheritance. On this basis, continuity and PToJes8 are said to obtain. with 

imitation the basic element. and intelligence the leading element: 

Imitation supplies the element of continuity; jntellieence, that of proi"ell. Ali that 
organic heredity has to do is to rnaintain the etandard of thete two .etential 
facul ti es. Int.eJligence will deviae better moves in the hazardoue pme wher. lir. i. 
at stake; imitation will enable even rnediocrity to profit from them; and .ueceedin, 

-------
) 

1 
1 

1 
1 

/ 
~ 
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eeneratioljls ..,m he the gainera, leaving lntelligence free to devise yet better 
methods of procedure.42 \ 

St.ated in more poIitical terms, Lloyd Morgan states that authority is a 

factor of conti nuit y, but reason the "mother, of progress". It is in this way that the 

continuaI outlay of reason, if only by a small number, raises the average level of 

the mass, and results in social progress. The key is to recognize that the basis for 
1 

social progress lies not in raising the average levei of individual intelligence, but 

in the establishment of a higher sort of social structure. Average intelligence may 

even fa11, as sorne fears result from civilization protecting the less intelligent 

through welfare measures, but so long as the social environment is strong and 

under the lead of the most intelligent, social progress will resuIt. The motor of 

progresB is not the individual average man, but the achievements of mankind -

literature, art, philosophy, science and technology. 

Social evolution thus proceeds on a different basis, or with different factors, 

than organic evolution. It links witb the mental evolution with which Lloyd 

Morgan began bis series of articles in having an essentially social and Dot 

individual nature. The individual character of development is manifest only in 

organic evolution, but even here, there must be a coordination of natu;al selection 
~ , 

as leading factor and use-inberitance as temporary conservator of intermediate 

structures, as will be seen in the examÎnation of Lloyd Morgan's concept of • 

"organic selection". Social evolution is superorganic (the term due, of course to . 
Spencer). It is only in organic evolution that the fit survive at the expense of the 

42 Uoyd Morp!l, "The Conditions of Human Progress" (1900), p. 431 
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les~ fit. In social evolution, the fittest play a role in "raising the level of the 1ess 

fit"43 

The series of Monist articles presents a philosophy of evolution going 

beyond Darwinian organic evolution, to inc1ude Spencerian 8uperorganic 

evolution, but on a modified, social hasis. Mental evolution and social progress are 

dependent on group factors, not strictly iodividual ooes. The overall philosophy is 

monistic and naturalistic, yet place i8 left for the dua1is~ of aspects and 

supernatural agency. \ 

During the sarne period that he produced the Monist articles, Lloyd Morgan 

also participated in the development of the theoty of "organic selection". Organic 

selection as a factor of evolution combines Darwinian natura) selection and 
11 

Lamarckian use-inheritance. The theory was developed at about the sarne time by 

Lloyd Morgan, James Baldwin (philosopher, psychologist and editor of the 

Dictionary of Philosophy and Psychology) and H. A. Osborn, the American 

biologist.44 'The crux of the theory is that an incipient positive variation may not he 

sufficiently important to he conserved through natural selection, hut it may be 

allowed to persist and develop if passed on through use-inheritance, or acquired 

modifications. In this way, it May increase to that point where it will fioally he 

43 ibid, p. 438 
« Lloyd Morgan discus&es his view, then called "indirect selection" in Habit and InatiDct (1896), 
pp. 315 and following, and in an article in Science, Nov. 27, 1896; O.bom', comment, appear in 
Science for April 3, 1896 and Nov. 27, 1896; Baldwin in Science, March 20, 1896 and in MeDtal 
Development in the Child and Race (1896) where the term i. tint used. Baldwin, Lloyd Morgan 
and Osborn discussed the t.erminology involved in a joint artfcrè' in Science, April 2~. 1896 and in 
Nature in 1897. The concept is discussed in detail in the article "Organic Selection" in the 
DictioD8l'Y of Philo80phy ud Paycholoey, pp. 213-218 in an article initialled by Baldwin, Morpn, 
and several others 
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selected for by naturt:V selection and included in the permanent characteristics of 
1 

the species. Natural selection is the factor detennining in the final instance, and 

Lamarckian use inheritance appears as a helping, temporary factor, allowing 

minor variations to get over a period of fragility. 'The role played by organic 

selection is similar to that of Darwin's preservation of intermediate structures 

examined in chapter one. 

In his article "Mental Factors in Evolution" (1~09), Lloyd Morgan 

represents variations by'V' and acquired modifications by 'M'. A variatio~ the 

direction of ipcreased adaptation is represented by +V and a variation in lthe 

direction of decreased adaptation by -V; acquired modifications in the direction of 

accommodation to circumstances by +M, and those in the direction of diminished 

accommodation by -M. Organic ,selection is taken tp be the claim that of the four 

possible combinations, those combining +V and +M are selected for survival, and 

those combining -V and -M are eliminated. The other two com~ations give 

varYing results. Here, natural selection is not sufficient, though it is the leading 

factor of organic selection, while use-inheritance is not viable as an isolated 

phenomena. , 
/ 

(iii) Lloyd MONan's PhilosQphy of Science 

From what precedes, it is clear that Lloyd Morgan has developed a 

philosophy that goee beyond the problem of evolution itself, and sets out -the 

elements of a general philosophy of science. Indeed, this is just what he expounds 

in bis book The Interpretation of Nature (1905), the Lowell lectures delivered in 

Boston the preceding year. The key concept ie that of interpretation, of which 
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Lloyd ~rgan identifies three distinct sorts: meaning within the sphere of 
,) 

knowledge, aesthetic appeal within th~ sphere of emotion"lS, and end within the 

sphere of pùrpose. The interpretation of nature involves, the "disclosing or 

unfolding of its hidden meaning""S. The distinction is also made between the 

"retrospective outlook", which is concerned with the origin of a thing and its 

antecedent conditions, and the "prospective outlook", interested in the future 

development of the thing and perhaps its final state. Finally, ,here ie the 

distinction between the objective standpoint and the subjective one in examining 

phenomena. 

Science is largely; though not exc1usively concemed with the interpretation 

of nature in terms of knowledge, in the retrospective mode, and from (he objectivé 

standpoint. This is what Lloyd Morgan has meant by "naturalism" in his earlier 

articles in the Monist. Naturalism is only apparently at variance with teleology, 
. , ',! 

the prospective mode and the subjective standPoint'Jhe solution, is already 

present in his earlier writings as well: the combination subjective and objective 

.as aspects of one reality now takes the form of two modes of interpretation of 

science, the one psychological in outlook and the other physical, depending upon 

whether the point of departure is the human mind or the phenomena of nature: 

We have here what may, 1 think, be regarded as the radical and fundamental 
. diltinetion between two opposing and often atrongly ant4Jgonistic mode. of 

interpreting nature. On the one hand, the human mind, wiH, purpOle, i. taken a. 
the baail! of interpretation, and in 8uch terrns is the meaning of nature explained, 
On the other hand, the phenomena of nature, as forrnulated by seienee, afford, it i. 
said, the only valid foundations on which we can aeeurely build, and1"Î't<~uch term. 

45 Lloyd Morgan admits considerations of aestheties in science, but thi. is of minor importance in 
what follows, and il more of. form of presentation than a probJem of conUnt. ' 

46 U~Morgan (l~). ~ InterpretatioD otNature, p. 8 '\ 
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.. '" i. the human mind itaelf explained. In the one case the course of procedure is from 
within outwarda, :until aIl nature ia pervaded by mind analogou8 to th!"t which 
interpreta. In the other case the course of procedure i8 from without inwards, until 
the mind i. explained as the product of molecular motion of a peculiar and 
exceedingly intricate kind." 7 

These two modes of interpretation, the subjective from the mind outwards, 

and the objective, from nature inwards, have a basis in the history of human 

mental evol ution. For the primitive folk i~terpretation at' the dawn of human 

history, everything was interpreted in terms of purpose; only later, once a group 

of speèialists in the study of nature arose, did the interpretation in terms of 
~ ~ 

naturaI law appear. Thereafter, there waB a complimentary development of 

theistic and naturalist conceptions, and teleological and mechanistic 

interpretations. 

1 Another jistinction Lloyd Morgan makes is that betweeil the realities 

~hic}v8cience studies and the examination of the conditions of consciousness 

involved in the activity of science itself. Whe'n we are concerned only with what 

Lloyd Morgan calls the "departmental interpretation", that is to say, the study of a 

class of phenomena by an individual science, there is nu need to preface that study 
• 

with considerations of epistemology. But when science is .,Çonsidered as a whole, 

the problem of epistemology and the conditions of knowledge arises. Knowledge 

arises from experience, and this is individua} and dependent on the sensory and 

conceptual apparatus of the knowing subject. That objects can be recognized in 

common by man~ subjects llrises from the circ~stance that men and women 

are social beings, and cau assign common names to "centers of reference" which 

are the objects of science: "The object then is a common center of reference for a 

41 ibid, p. 6 
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number of different kinds o,r impressions, and is thus independent of any given 

state of consciousness. "48 In this way "Iacts of experience" become "objects of 

. " sCIence. 

Individual sciences proceed naively, as it were, accepting their l>bjects as 

unproblematic and proceedin~ ~o analyze them using the mechanistic and 

mathematical methods characteristic of, science. In the psychological sciences. 

this leads to the notion of the mental as objective. Philosophy of science,~ concerned ..... 
with the sciences as a whole, is concemed as weIl with the status of the object a8 

.." 

object of knowledge. The analysis begins as individual, with the sense-

impressions of the subject. But because of tbe social nature of humans, th.erc is 

the constitution of the object of science as a "conu:hon center of reference" One can 

proceed from the objective to the subjective, or vice versa,'depending on whether 
, 

one ia. doing research in a particular science, or working on the philosophy of al} 
the sciences. ~, 

The analytic duaHsm demonstrated above has its analog in the history of 

philosophy, and Lloyd Morgan chooses the debate l?etween Locke and Berkeley as 

his example. Locke argued tpat while the secondary qual'ities are mind

dependent, the primary qua1ities are properties of matter as sucb, and 

indepemJent of humans. Berkeley, however, argued that a11 qualities are mind

dependent. This was "reconstructive" insofar as it rehabilitated the secondary 

qualities from subordioate status, but "destructive" i080far a8 it "dealt the 

deathblow to a belief in the independent existence of matter and motion 88 luch 

'ibid, p. 31 
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f"" 

rindependent of experience. "49 The solution to the Locke-Berkeley dilemma, and 

more generally, the oyjective/subjective debate is the "duality of reference" 

characteristic of neutral monism: 

Now when we consider experience from the plainest and most practical standpoint 
of common sense, there is disc10sed a duality of reference - an objective reference to 
things and events independent of us severally and individually, and a subjective 
ref'erence to our own feelings and emotions and to the stream of our individusl 
thought. This duality of reference is an inalienable feature of our experience, but 
apart from that experience has no meamng. Instead of saying that a large section 
of our sensations and their relations are termed matter and motion, while the rest 
Ire termed mind and thinking, it would be better to say that the same group of 
lensations and their relations which constitute our ordinary perceptions exhibit 
this duality of reference - objective and subjective.50 

Upon the foundations of experience is built up the "superstructure of 

physical conceptions", the "ideal constru,ction of natural science", which, 

however, is just as secure as its basis. Both retrospectively and prospectively, a 

naturalist view of causation i~ adopted. The present configuration of the uni verse 

is assumed to be the result of its configuration at the preceding moment, and is 

state in the succeeding moment to be the effect of this present configuration. In 

this context, Lloyd Morgan briefly discusses the emergence of novelty. The 

problem is brought up matter of factly following a description of the nebular 

hypothesis of the origin of the solar system: 

Alain and again have new properties, new modes of acceleration, new types of 
interaction emerged, as minor configurations have been succeuively 
dift'erentiated; but every such emergence has bee""--I:igidly conditioned and 
determined within the m~or configuration embracing th'e universe at large. In 
thole cases where the conditions of emergence are as yet unknown, as 
conspicuous)y, in the origin from not-living matter of the physical basis of life, 

49 ibid, p. 35 
50 ibid, pp. 4~ 7 .. 
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witb its ebaracteristic properties and itl puulinr phyaio)o(Ïca) acceleration., we 
are bidden to believe, thougb we cannot eltabUab by observation. Thil i. part of the 

'" evolutionary creed for the earnest and consistent believer.51 

• 

Lloyd Morgan believes at this time that p~o~lem of novelty and its 

emergence cannot be solved within the naturalistic interpretation, but can be 

understood only within the supernatural or theistic interpretation, as tjlE 

immediately following Hnes imply : 

1 confess tbat as an evolutionist 1 am myself both ready and willing to beliève; but 1 
shall presently daim the nght to exercise a like option in other fields of human 
thought, and in an interpretation of a dift'erent order. For the naturaliltic creed 
deals only with the conditions of evolubon. Tbe conception of a caulal agency of 
which evolution is the expression, if such indeed there be, il excluded from a 
natura1istic interpretation of nature so far as it based on the methods of phYlical 
science. 52 1 

/ 
The rest of the book is then devoted to a replay of arguments already 

deyeloped in the Monist series: physical causstion is a sequence of antecedent and 

consequent event~ as Hume claimed, but there is place. coordinate 10 physical 

causation, for metaphysical causation, and this, as agency. responsible for 

~ causation and evolution as weIl, is deity. This "metaphysical postulate" of God i8 r 
an ideal construction in the field, not of science, but of religion, and 18 the 

purposive cause of the mechanical phenomena studied by science. 

(iy) EpistemolQe:y and the influence of Berkeley 

Although slightly out of hi~toricaI sequence, it i. of intere.t to ex~ine at 

61 ibid, pp. 60-61 
62 ibid, p. 61 
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this point an article by Lloyd Morga.~ delivered to the Ari8to~lean Society in 

1915 on the problem of epistemology and Berkeley's views. I~s relevance at this 

juncture lies in the way that the subjectlobject relation is treated, a follow-up to 

Lloyd Morgan's views expressed in the book Interpretation of Nature 

considered in the previous section. 

Lloyd Morgan's "Notes on Berkeley's Doctrine of Esse" (1915) contains 225 

numbered paragraphs dealing with- the relation betwèen perception and 

cognition, and between subject and object. Lloyd Morgan argues that aIl (acts are 

relational, and poses the question whether part of that- relation is the cognizing 

8ubject even when the faet purports to he dealing with non-cognitive matters. His 

reply is in the positive. The scientist assumes that he or she is dealing with a 

relation between two things, in Lloyd Morgan's notation TRxT' where T and T' 

are things, and Rx is a non-cognitive rela'tion between them'. Lloyd Morgan 

sym.bolizes a cognitive relation between a potential knower E and a thing T as 

follows: 'ERcT. His claim is the following: "1 hazard the assertion, if it be ooly to 

draw the enemy's fire, that aIl scientific knowledge tacitly presupposes the 'ERC 

in the formula 'ERC(TRxT'), where 'E again stands for a supposed knower. "53 In 

more modem notation, if RX(YI, Y2) is a (naive) statement of a relation ,Rx holding 

between two things YI and Y2, upon analysis, this is claimed to be a statement 

really of the form RC[e, RX(YI, Y2)], where e stands for a potential knower. In short, 

a philosophical analysis of fact shows that Jt involves an implicit reference to a 

potential knower of that facto 

63 Lloyd Morgan, "Notes on BerkeJey's Doctrine of Esse" (1917)" p. 104 
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The difference between Lloyd Morgan and Berkeley, is two-fold (1) Lloyd 

Morgan replaces Berkeley's "actual continuous knower" - God - by his Qwn 

inclusion of the supposed knower E', and (2) Lloyd Morgan postulates "a real 

existence nowise necessarily de pende nt on cognition", aven though its "nature as 

knowable" does depend 'on the "knowledge relation".54 This leads on to a 

discussion of the nature of the thing in the factual relation, and the relation 

between perception and conception. There are three terms to be analyzed: the 
1 

phys~cal object as rea~ity (or hypothetical reality), the perceived qualities as 

appearances, and the perceiving/conceiving subject. Underlying this is the 

distinction between thing and object, the former as perceived, the latter as 

conceived: "lt cannot he too strongly emphasized that the thing is that with which 

we have direct perceptual acquaintance, whereas the physical object is that of 

which. we have conceptual knowledge, though no doubt the one is, for scientifi'c 

~nterpretation, correlated with the other.55" Physical objects are said to have 
,l, . \ ~ 

, ~ropertie8, which are not perceivable; ~hat is perceived are the qualitie's of 
~ . 

things. There is then the two ~eries: (a) thing, quality" perception; (h) object, 

/' c~ncePt~on. 56 

fi , _ 

Lloyd' Morgan is aware of the complic3ted process by whlch sensations are 

combined into perceptions, hut his concem is more with the relation betwoen 

perceptions once constituted and conceptions. Conception involves the 

introduction of meaning and significance to perceptions. Meaning is a "low-level" 

phenomenum, "characterized by unexplained expectation derived from pravious 

54 ibid, '33, p. 105 
65 ibid, #172, p. 112 
56Lloyd Morgan uses the term "entity" to include both phy.ical thin,. and mental 8JO. The 
physical thing is then the perceivable entity, the mental ego the perceiving entity. 
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perçeptual eXJ>erience, and normally· closely related ta practicaI behaviour.57" 

_ Significance stands' for a higher level meaning, "where the particular is rerated ta 

~ general", ~s in the~ devel~ent of a sclentific and l&w-ba~_ed underetanding of a 
, . 

phenomenum.- A per.ceived fact stands in a relation to further mind-supplied 

meaning and eignifitance; this latter ie termed a, "supposaI;', and such a 
o ~ 

supposaI ie related to, or refera to, an' order of nature (or truth): . . 
. Wè must now, assurning the tenns in relation to be susceptible of explicit 

1 ~ 

dift'erentiation, note (1) th,at a presented fact which carrie~ suc~, significance is in 
relation to sorne term (often very complex) within the sphere of our thought - 1 sha~l 
caU this a supposa}; (2) that, since our thought is primarily derived from and 
applicable to the order of nature, something within thft order answers to the 
significant term - 1 shaH cali this a truth; and (3) that when there is 'a supposaI in 
mind it has the relation of reference, more or less valid, to Borne' truth in the order of 
nature to he interpreted.58 " 

Otherwise stated, the mind supplies higher-order meaning or significance 
, , 

to a perceived fact, and this "supposaI" stands in a relation of reference to truths 

of nature: "In scientific interpretation a som,ewhat elaborate supposaI takes the 
" . 

farm of a 80-called ideal construction."59. This provides a link with the concept 

developed in the 1905 volume on philosophy of science. In Lloyd' Morgan's 

sy\ubolization, with 'E as subject ('an "ego"), RC the cQgnitive relation of knowing, S 

a supposaI, Rr the psychological relation, of reference, and W "the world-process", 

the ideal construction takes the fol'IIl ERC(SRrw). Note that the subject or mincling 
• • 

ego .. (E) is explicitly mentioned, and that the "world-process" (W) is that which is 

minded, considered as a develôping system. ' 

67 ibid, '88, p. 115 
68 ibid, p. 116, f94 
&9 ibid, 198, p. 116 " 
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The Berkeleyi~ position of the primâcy of mind has been retained, though 

modified in its appli cati orl'. This is bom out in the conclusion to the article, where 

L'oyd Morgan speaks of a philosophica1 doctrine that recognizes the role of 

human agency and divine source in the affairs of the world. Scientific knowledge 

is, under this philosophica1 interpretation: dependent on the human mind (or 

ego); just as the whole" universe is dependent on the "transcendent ego" (or God) , ' 

wh en considered under the theological interpretation. On Lloyd Morgàn's vicw, . ' 

these two interpretations Bre Dot in contradictfon with a Bcientific int".9rpretat,ion 

which does not explicitly mention mind or God. Lloyd Morgan continues: 

, 
Something of this sort was, 1 think, impVcit in BerkeleY'1 thought. It .. naturally 
leads up to a philosophical, in contrast with a scientific, doctrine of evolution, ~. an 
ascending process of self-revelation,- a graduaI realization of that Source on wh\ch 
aIl mundane happenings are dependent.60 " 

...... 
The article concludes: "lt was B~rkeley's merit that he applied his 

principles consistently; and while he proclaimed that ~very effect, which can be 

naively observed or significantly i~terpreted, is dependent on the Etemal Spirit as 
v 

the ultimate Source of aIl that exists, he len to science, as he understood it, a 
~ ... 

perfectly free band to pursue its investigation of phenomena on its own special 

lines.6l" 

"-
A n~mber of aspects of Lloyd Morgan's philosophy are highlighted in this 

article. The'tirat ïs-the notion of mind-dependence of knowledge and the universe. 

Scientific knowledge is dependent on the mind of the sCÎentist, which contributes 

_~e meaning and significance to the perceptual fact" themselves already the 

60 ibid, 1219, p.l38 
61 ibid, 1225, p. 139 
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result of the cognitive 7cessinJ.~f primitive sensations. SiIhilarly, the universe 

is dependent on mind, insofar a~ \Oyd Morgan, with Berkeley, holds that God is 

its source. Nonetheless, things have an existence independent of individual 
1 

minds, but our knowledge of things (as objects) depends on the mind as subject. 

There is a eombination of ontologieal and epistemological daims, whieh can be 

analyzed as follows: , 
\ 

1) An ontological claim of a scientifie and naturalistic sort: The world is 

made up of things which are produced in an evolutionary process. 

2) An ontological claim of a religious and idealistic sort: Infinite mind, or 

deity, is the source of the world. 

3) An epistemological c1aim of a realistic sort: Knowledge starts from 

things and their production of ~ensations in us, through to the perception of 

common centers of referenc€!!. 

4) An epistemologicàl c1aim of a rationalist sort: To go beyond perception, 

th& mind must supply meaning and significance to tlte facts of perception, in 

order to constitute the thing ag object. 

The claims (1).(2) and (3)-(4) ,re only apparently contradictory when 

considered term by term, since Lloyd Morgan accepts as basic principles the 

reCiprocity of mind and matter, object and subject, naturaI and supematural. His 

epistemology combines within this framework an element of realism (knowledge 

starts from things) and an element of cognitivism (knowledge is dependent on 

minds). This philosophy of reciprocity, which might also be called one of 

complimentarity (to use the more modem term fi due to Neils Bohr), is the 

foundation of IJoyd Morgan's philosophy up to the development of his emergentist 

) 
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views. The next section will trace the proces8 that lead him on ta this further 

conception~ 

(2) IpOuepces op -yoyd Morgop 

The development of emergent evolution involves the combination of two 
1 

ideas - the first, that evolution is a general pheno~enum, sweeping through a11 

domains of nature, and the second, that at speclfic points of complexity, new 

levels of organization, involving novel qualities, appear. The first concept'js that 

of the universal scope of evolution, postulated by such 19th Century thinkers 8S , . 1 

Spencer and Haeckel. The second concept also had been develôped in the 19th 

Céntury in the fonn of J. S. Millts heteropathic laws, renamed emergent laws by 

G. H. Lewes (to he discussed in this chapter). But as has been shown in the 
1 

previous section, most theoreticians of the Darwinian tradition, and foremost 

. among t~m, Darwin himself, opted for a mode of evolution characterized by , 
,quantitative change alone. Qualitative novelty had heen 'accepted by Wallace, but 

he had postulated a super-natural source for it. Moreover, qualitative change in 

speeies production was 8ssociated with the saltationist and anti-Darwinian view8 

of Argyll, Mivart and others. Le Conte, who came closest ta an emergentist theory 

with bis distinction between plan~ of reality, also adopted a ssltationist view of 
t 

the transition from one plane to another. Thus, consideration Rf qualitative 

novelty in the evolutionary process, essential to the development of emergent 
1 

evolution, was 160ked on with suspicion. Either it would he seen as a concession 10 

saltationism or a8 a concession to supernaturalism, both of which were 

unacceptable from a strict Darwinian point of view. ,. 
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Oonsequently, it was not a simple matter for Lloyd Morgan to move from 

neo-Darwinism to emergent evolution. This section will sketch out how he did so. 

The process of theoretical production will he described as a creative synthesis, as 

was fonnally the case for Darwin's own thinking. Evidently, the content of the two 

acts of creative synthesis are different: Darwin's leading to a scientific theory of 
, 

evolution, Lloyd Morgan's to a philosophy of evolution. The immediate influences 

on Lloyd Morgan, besides Darwin, Huxley, Romanes and Spencer (and to an 

extent, Wallace), were J. S. Mill, G. H. Lewes, Henri Bergson, Walter Marvin 

and Edward Spaulding, these latter two often counted among the group of 

American "New" Realists"62. 

The suh-section will trace the content of the theories w hich were to 

influence Lloyd Morgan; the next sub-section of the chapter will set out the 

creative synthesis hy which Lloyd Morgan arrived at emergent evolution, and the 

final sub-section will examine the presentation of the theses of emergent evolution 

by Lloyd Morgan in his mature writings. Since he is considered as the "founder" 

of emergent evolution, some detail will he given of the· stages and 'p'rohlems in his 

intellectual development. In particular, it will be shown that Lloyd Morgan 

retaina at a later stage, after having developed his theory of emergent evolution~ 

62 The major writing of this group was The ~ew Realism: Cooperative Studies in 
Philolophy (1912), co-authored by Edwin B/HoIt, Walter T. Marvin, William Pepperrell 
Montagu~, Ralph Barton Perry, Walter B. Pitkin and Edward Gleason Spaulding. This had been 
preceded by a programmatic statement "The Program and First P!atform of Six Realists" (1910) 
Of these authors, both Marvin and Spaulding are explicitly referred to by Lloyd Morgan as 
influences upon him; Montague argued in the 1920s for a form of emergent materialism In a 
related move, a second group of Amencan philosophers issued Essays in Critical Realism: A 
Co-operative Study of the Problem of Knowledge (1920) This volume was co-authored by 
Durant Drake, Arthur 0 Lovejoy, James Bissett Pratt, Arthur K Rogers, George Santayana, Roy 
Wood Sellars and C A Strong. Of these, Sellars developed his own monistic, naturalistic and 
ultimately materialist version of emergent evolution under the term "evolutionary naturalism", 
and Lovejoy wrote an important commentary on ernergent evolution. 
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concepts developed at an earlier period and which are inconsistent (or at least 

difficult to make consistent) with the later ones. In particular, this is the case for 

his combinatV>n of a ne\1tral monist and evolutionary emergentist view of mind. 

The three major texts of Lloyd Morgan's development of the concept of 

emergent evolution are (a) the book Instinct and Experience (1912), (b) the Herbert 

Sp~ncer Lecture for 1913, "Spencer's Philosophy of Science", and (c) "Mind and 

Body in their Relation to Each Other and to External Things", an article which 

appeared in Scientia for 1915. An examination of these texts identifies three 

sources of influence on Lloyd Morgan's thought . that of the French philosopher 

Henri Bet:gson, that of the "New Realists" E. G. Spaulding and R. W. Marvin, and 

that of the English philosophers J. S. Mill and G. H. Lewes. 

(il Resultant and Heteropathic Laws: J. S. Mill 

J. S. MilIts A System of Logic63 first appeared in 1843 and went thf"ough 
, 

eight editions up to the l,st one of 1872. The section of interest for the present 

purposes occurs in Book III: "On Induction", Chapter 6: "On the Composition of 

Causes." Nature is co~posed of phenomena, sorne ~imultaneous and others 

succeeding each other in time. It is these latter which Mill finds most interesting 

and challenging, since they bring IIp the problem of cause and effect. Mill's 

conception of cause, like Hume's, does not involve an metaphysical cause which 

( 
63 The full title ia A 8yttem 01 Locic BatlociDative and Inductive: Beln~ a Connected Vlew of the 
PriDCiple. of Evidence and the MethoclJ of ScieDtitic IDvNtlptloD. The full titI. more cleaTly 
indieates ita goal of not merely serving a. a formallogic, but allo .. a philolOphy of acience. 

r 



( 

c 

c 

'ChaPter2 Founders ofEmeWent Evolution Pa~ 132 

produces its effects through an innate power; rather, he is concemed soIeJ,with 

the orderly succession of phenomena: 

The Law of Causation, the recognition of which is the main pillar of inductive 
science, i8 but the familiar truth, that invariability of succession is found by 
observation to obtain: between every fact in nature and sorne other fact which has 
preceded it; independently of ail considerations respecting the ultimate mode of 
production of phenomena, and of every other question regarding the nature of 
"Things in themselves". 64 

Mill notes two abuses of the concept of cause current in everyday life and 

scientific practice: (1) the particular condition under consideration is often stylci~d 

.. the" cause deapite the faet that it is "seldom, if ever, between a consequent and a 

single antecedent, that this invariable sequence subsists"65. Rather, it is correct to 
~ . 

say that the cause of 8" 'phenomenum is the sum-total of the conditions, the 

occurrence of which invariably precede it. (2) the distinction between agetlt, or 

active cause, and patient, or passive efTect, is also un justifie d, since aU the 

phenomena of nature, whether cause or efTect, can he construed as active. 

Passivity is attrihuted tO'1 certain phenomena by the observer, and is not an 
1 

intrinsic feature of the phe~omena itself. 
'[ , ' 

Having presented a g~neral the~ry of causation in chapters 1 to V of Book 
. ') 

III, Mill then notes that "Ta complete the generai notion of causation on which 
\ 

the rules of experimental in~uiry inta the Iaws of nature must be founded, one 

distinction still remaina to be ~inted out: a distinction 80 radical, and of ~o much 

importance, as to require a cha~,ter to itself."j'What follow:s is chapter VI, "Of the 

\ Il fi 

\ \ 
64 Mill, J. S, A SY8tem 01 Lope (1872), \ 3~7 
65 ibid, p. 327 . 1 
66 ibid, p. 370 1 

l 
\ , 
\ , 
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Composition of Causes". The discussion concerns a distinction between two types 

of causes, the mechanical and the chemical. In mechanical causation, the 

combined effect of two or more causes acting jointly can be calculated given 

knowledge of their individual effects when acting separately: "Now, if we happen 

to know what would be the effect of each cause when acting separately from the 

other, we are often able to arrive deductively, or a priori, at a correct prediction of 

what will arise from their conjunct agency"67. The example given is the familiar 

parallelogram of forces acting upon a body. and causation of this type i8 termed 

"Composition of Causes". However, Mill daims that this is not the case for 

che mi cal and biologieal combinations. He is bold in his c1aim for watel": 

". 

The chemical combination of two substances producea, as il weIl known, ft third 
substance with properties different from those of either of the two substances 
separately. or of both of them taken together. Not a trace of the propertie8 of 
hydrogen or of oxygen is observable in those oftheir compound, water.68 

• 
The same applies to biologieal entities: "AlI organized bodies are composed 

of parts similar to those composing inorganic nature, ,and which have even 

themselves existed in an inorgani~ sta~; but the phenomena of liCe, which result 

from the juxtaposition of those parts in a certain m~nner, bear no anal ogy to any 

of the effects which would be produced by the action of the component substances 

considered as mere physical agents. "69 Action of tbis sort i8 due to laws which are 
~ 

termed "heteropathic". 70 This mode of causation is exceptional relative to the 

composition of causes, which is the general ruie. However, rather than being 

67 ibid, p. 371 
68 ibid, p. 371 
69 ibid, p. 371 
70 Composition of causes migbt he then he ealled "bomeopathic" cauNa on analDeY to the term 
"betel'Opathic" for cales of compolition of caUHI.. ' 

-. 
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, isolated from the homeopathic law8, heteropathic laws May combine with them, 

even in eompositional ways: 
, 

When in Ihort, a concurrence of caulel takel place which calls lnto action new 
lawi bearing no ana log)' to any that we can trace in the separate operation of th~ 
caUles, the new lawl, while they lupersede one P4rtion of the previous lawB, rnay,", 
coexilt with another portion, and may even compound the effect of those previous 
lawi with their own.71 

Mechanics, because its l~ are suhject to the composition of causes, can he 

formulated as a completely deductive science; not so chemistry or biology, since 

the heter~athic laws cannot he deduced from knowledge of the laws of action of 

the component parts of molecules and organisms. But Mill argues that once the 
t 

non-deducihle laws are accepted as axioms, or basic postulates, of a science of 
• 

chemistry or hiology, the rest of the phenomena described by such a science can 

then he deduced: 

/ .. --~ -

The Laws'of Life will never be deducible from the rnere laws of the ingredients, but 
the prodigiously cornplex Facte of Life rnay ail he deducible from comparatively 
limple )aw8 of life; which laws (depending indeed on combinations, but on 
cornparatively simple combinations, of antecedents) rnay, in more cornplex 
circurnstances, be strictly compounded with one another, and with the physical and 
chemical laW8 of the ingredients .. 72 ) 

Further, the,\ same laws operating fi r "simpler comhinations of 

circUDlstances" willl~~ely also operate for more complex situations: Mill notes in 

passing, without further el!boration 8t this point, "This will he found equally true 

in the phenomena of mind; and even il} 80cial and political phenomena, the 

71 MiIl,.1,. S. (1872). A 8yRem otLocic. p. 373 
72 ibid, p. 37. 
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results of the laws ofmind."73 However, in the section ofhis work dealing with .the 

laws of mind, in Book VI, "On the Logic of the Moral Sciences", Mill discusses at 

length the problem of the correlation of psychological and physiologiea1 states. He 

notes that a physiological cause suffiees for the explanation of sensation, but is 

"unsure whether this can he extended t.o the whole field of cognition: 

Further, that every mental state has a nervous ltate for itl immediate Antecedent 
and proximate cause, though extremely probable, cannot hitherto be aaid to he 

'\ proved, in the conclusive manner in which th)s can he proved of lensation .... The 
luccessions, therefore, which obtain among mental phenomena do not admit of 
being deduced from the physiologiesl Isws of our nervous organization; and 811 
real knowledge of them must continue, for a long time at le88t, if not alwaye, 10 be 
80ught in the direct study, by observation and experiment, of the mental succeuionl 
themselves. Since, therefore, the order of our mental phenomena must be studied in 
those phenomena, and not inferred from the laws of any phenomena more reneral, 
there is a distinct and separate science of Mind 74 

Thus, though still tentative and based on negative results, psycho)ogy is 

admitted as a distinct science. However, in this section of his work, Mill does not 

relate the question to the. compositional/heteropathic distinction he had made 

earlier~is at least theoretically possible, though currently not the case, that 

psyehology could be reduced to physiology, were corresponding physiologica} 

states to be found for mental states, as has been the case with sensations. The 

argument for the distinct stat~s for psychology (and of mental states) is weaker 

than that made for chemistry, where the law8 of cherniea} eornbination are 

recognized to be heteropathic relative to the physical law8 of atoms. 

73 ibid, pp. 374-375. Having made this excuraion into the realm ofnovelty, Mill T.mma in ch. 7 of 
Book 3 to the con.ideration of inductive lOlic, in particular, the problem oC oburvation and 
experiment. An told, his discu.sion of the heteropathielcompo.itional diatinction ha. tak.n (in a 
modem venion) no more than 9 pagel in a book ofalmOÂ a thousand pace., or about 1% of th. total 
74 ibid, p. 556 
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Mill has traced a theory according to which (1) composition of causes 

occurs for a11 phenomena, being the general rule of causation, (!) however, there 

are lome consequences not deducible from antecedents; these are due to the action 

of heteropathic laws, (3) these heteropathi~ laws may themselves be combined 

with homeopathic laws according to the composition of causes, (4) there is a likely 

~------8 hierarchy of irrèducible f>henomena as one passes from mechanics through 

chemistry, biology, and on to the human sciences (mind, social and poIitical 

phenomena). 

n::l CU) Emergenta aodtantaj Ge H. I,ewes 

G. H. Lewes is a second lish theorist of the 19th Century to have worked (" 

on the problem of novelty. Lewe developed his ideas in his multi-volume 
li. 

Problems of Life and Mind75. U ike Mill, whose heteropathic laws are based 
/ 

largely on consideration of one ain, that of chemistry, and who attaches Qnly 

minor importance to the evolutionary aspect of change76; Lewes develops a more 

76 Published BI! five volumes in three series from 1874 to 1879 as follows: Problems of Life and 
Mind, lat Series (1874, 1875), 2 volumes; The Physical Basis of Mind, 2nd senes (1877) and 
Problem. ol Life and Mind (879), 3rd senes, 2 volumes. Like many Victorian works, Whewell 
and Mill in particular, Lewes deals with the full breadth of knowledge, encyclopaedlc in scope 1 
will reter ln whl\t follows ta cach senes by a Roman numeral, and volumes withm a senes by an 
Arabic numeral The first senes, subtItled Foundations of a Creed contains an introductIon 
dealing with the method of SCIence, Its apphcatlOns to metaphyslcs and the rules of phllosophlzmg, 
and then deals wIth ft senes of problems the lImItatIOns of knowledge (1 1), the principles of 
certitude, the relatIOn of known to unknown. matter and force, forcf' and cause, andJhe absolute m 
the correlatIon of feelIng and motIon (l 2) The second senes, subtJtled The Physical Basis of 
Mind deals wlth the problems of the nature of lIfe, the nervous mechamsm, animal automatJsm 
and the reflex theory (II) The Ouro senes, 8ubtJtled The Study of Psychology: Its Object, Scope and 
Method, deale with the science of psychology and its relatIon to other SCIences, notably biology and 
p.yeholoey (111.1), along with the further pToblems of mmd as a functJOn of the organism, the 
Iphere of senae and logic of feelings, and the sphere of mtellect and IOglc of signs OII 2) The thITd 
Mriel was edited and pubhshed posthumously by George Elhot 
76 Mill dileUllel Darwin', theory of evolution as an example of a "legltimate hypothesis": "Mr 
Darwin'. remarkable speculation on the Origin of Species is another unimpeachable example of a 

) 
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general theory of what he terms "emergents", and situates this explicitly in an 

evolutionary context. Indeed, it is surprising to see to what extent Lewes 

foreshadows Lloyd Morgan, and he accomplishes much more than merely 

renaming Mills lieteropathic laws as "emergents". 

The second and third series of Lewes' work are of the greatest interest for 

this part of the dissertation. In the second series, Tbe Physlcal Balia of Lire, 

Lewes is concemed to situate biology in its relation to other sciences. Biology 

occurs after mathematics, astronomy, physics and chemistry. Lewes is here 

following Comte's classification of the sciences. Each science adds a new method 

to the preceding. Mathematics begins with abstraction, deduction and definition; 

to which astronomy adds observation, physics adds experiment, while chemistry 

adds nomenclature. It is followed in the hierarchy of sciences by biology: 

-1. 

BioJogy adds classification, and for the first time brings into prominence the 
important notion of conditions of existence, and the variation ,of phenomena under 
varying conditions: 80 that the relation of the organism to its medium il one never 
ta he left. out of sight. I~iology 81so clearly emerges for the fint time what 1 regard 

'---a". the true notion of causality, namely, the procession of causèll - the combination of 
factors in the product, and not an ab extra detennination of the product.77 

Biology is divided by subject matter into phytology, zoology and 

anthropology, and each may he dealt with statically by morphology or dynamically 

by physiology. Biology is followed in the series of sciences by Sociology. Consistent 

with the monism dominant in Eng1ish evolutionary circles, Lewes considers the 

)egiti~ate hypothesis. What he terml "natura) selection" is not only 8 vera caUla, but one proved 
to he capable of producing effects of the ume kind with thOI8 which the hypothes;1 ascribel to it; the 
queltion of possibility ie entirely one of degree." in J. S. MiJl, fb'.tem of Lotie, Book Ill, Chapter 
XIV, footnote 10 16, p. 328 
77 G. H. Lewes, 'I1le Pbytica1 Duit of Mmd, p. 6 

fi#' ; 
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notion of 8 vital force or principle as unwarranted, just 8S one does not require a 

crystal force or principle to explain the growth of crysta1s. Yet he recognizes that 

life cannot be confounded with the organic compounds which produce it. Biology 

differs from physics and chemistry in that biology considers organisms as a 

whole in their relation to their environment, or milieu; while physics and 

chemistry study the parts of the organism in abstraction from the whole and Hs 

8urroundings: 

The biologist will employ ehernieal and physical analysis as an essential part of 
hi. method; but he will al ways rectify what is arlifleial in this procedure, by 
lubordinating the laws of Physies and Chernistry to the laws of Biology revealed in 
the synthetie observation of the organism as a whole. 78 

In the third series of Problems of Life and Mind Lewes addresses the 

problem of continuity _and discontinuity in evolution, and it is here that he sees the 

question of qualitative novelty. Lewes develops his reply in a critique of Nageli. 79 

Besides anthropomorphic language used in discussing inanimate obJects, Lewes 
1 

identifies two major mistakes in Nageli's argumentation: (1) the whole must have 
1 

only those properties 'already present in the parts, and (2) what occ~rs earlier in 
r 

the hierarchy of life must have those properties found later on. The first is the 

partJwhole problem of emergence, the second, the problem of continuity and 
1 

discontinuity in evolution. 

The principle of the continuity of life and its properties is one already 

encountered in Darwin's theory. For Darwin, differences between lower and 

higher orders of life are of degree and not of kind, so that if a property (such as 

78 ibid p. 19 , 
18 The article referred to is Naaeli:"On the Limita of Natural Knowledge", Nature, Oct. 25, 1877 
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intelligence) is found at the summit of the hierarchy (as in man), then it must 

have its correlates, though less quantitatively developed, at the base. In the fully 

developed panpsychist form, this ho1ds not only among the most primitive 

organisms, but at the level of the inorganic as weIl, with the result that 

consciousness to some de~ee or other is universa1. Lewes argues against this 

notion, which he ridicules with sorne style 8S follows: "By this Une of argument 

one might maintain that not only were there 'sermons in stones', but that these 

stones were conscious of theu- eloquenœ. Pebbles are philosophera of illfinitesimal 

energy."80 
,.r-

-
But mere ridicule cannat suffice,: and Lewes addresses the problern 

theoretically by setting up a 'distinction between t~e law of continuity" which is 

abstract and quantitative, and the law of discontinuity, which is concrete and 
"-

qualitative. Thought is driven to quantitative conti nui t y as an idesl construction, 

as a demand of abstract speculation. But this is not a ~real transcription of the 

world. "And why this reliance on the Law of Continuity? That law ie eimply a 

deduction from the conception of Quantity, abstr4cted from Quality by . 
mathematical artifice: it is an abstract idea of Existence irrespective of all 

, 

concrete Modes of Existence"81 From this it follows that discontinuity and 

qualitative change are present at the level ~f concrete experience: 

If COnJ.inuity is a necessity of thought, not lell imperioully il DilContinuity a 
necel8ity of experience, given in every qualitative difference .•. The manifold of 
Mnle is not to be gainsaid by a Ipeculative relOlution fJf all diveraiti'l lnto 
gradations. Experience knowl .harply defined dift'erenclI, which maki ,api 

80 . G. H. Lewea, T'be 8tudy oIPI)'ChoIoor, v.2, p. 31 . 
81 ibid, p. 32 
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between thing8. Speculation may imaf!ne theae gaps filled, sorne unbroken 
continuity of existence linking all things.82 

" IJ 

Lewes' conception is similar ta" one which Bergson will also adopt: 

experlence is qualitative, full of gaps; speculation i~ 'quantitative, and -the gaps 
, 

bétween things are filled in by a-rationalizing il)telléct. Both continuity and 
'" ' 

discontinuityare counte!lanoed, as are quantity and quality. Moreover, like Mill 
~ 

before him, Lewes states that complexes may have properties that none of their 
, . 

• .. < comp.9nents have. This applies as much ta water as a complex of hydroger. and 

oXY.Jen as it does to life itself and the complex organic structures on ~hich it 

depènds: ' 

( Nest note the mi.~on'~Ption thât the woperlies of a\omPound canbe assignable to 
any one of its components. We find humidity to he a 'prop~rty of a combination of 
oxygen and hydrogen gases, and only of .this cambination; but w~ do not find 
oxygen to 1>.e humid, nor hyprogen; we-find no gas to be humid. In like manner, we 
find certain phenomena e,lassed as vital ~lDd H3ntient to' he-manifestations of 
certain highly complex sttuctures; we do not find tbtlm in structures differently 
configured, nor do w.e evel ~rid them in any of the etements which compose these 
.tructt6es.83 /' , 

Lewes àad already formulated the emergentlresultant distinction, much 

earlier in his treatise, in the first series, Problems of Lifè and Mmd volume two. 
. , 

Here-4he distinction is made in the context of the discussion of causation, Hume's 
• 

. ~eory in particular: ... . \ . 

Every relultant is either a lum or a dift'erence of the cooperant forces; their sum, 
when tbeiT directions are the same • their dift'erence, when their directions are 
contrary. Further, efery resultant ia clearly tracetle in ita~ts, because 
theae are homogeqeoui and "eommensurabl~ .. .It 18 ~therwile with emergents, 

, , 

1 • 

a ibid. pp. 32-33 7 

IS ibid, pp. ~0-31. Thil formulation of the water exam~e is quit&- similar to that of Mill quoted 
•• rUer. ' ! . ! ' 

1 l ,~" 
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, when, instead of adding mea8urable motion to measurable motion, or thinp of one 
kind to other individuals of theïr ltind, there is a co-operation of thinp of unlike 
kinda .... The emergent is unlike its componenta in 80 far .a the ••• re 
incommensurable, and it cannot he reduced to their aum or their dift'el'ence.84 

With emergents, deduction does not. suffiee to de termine the effect of known 

causes,- and experience is required; once again, Lewes' examples are from 

.. chemistry. Now, it is curious that Lewes does not rerer to the emergentlresultant 

distinction when he argues for the discontinuity of experience and qualitative 

change: Nor does .he explicitly refer to evolution when he earlier discusses the 

emergentlresultant distinction. Moreover, aIl of this is .aeparated from the 

analysis of eyolution, which though recognized by Lewee, occupies an 

insignificant place in bis work (no sepe.rate chapter or even subsecti<?o is devoted 

to it)85. 

Nonetheless, this distinction between emergent and resultant represents a 

major development in Lewes' thinking frotb hifJ earlier writings, especially those 

influenced_ by Comte's ~ositivism. Lewes h~d been a positivist and admirer of 

Comte. His Biographical HistOry of Philo~~hy (1850) conc1ude~ a chapter 00 

Comte. Lewes 'Clevelops a distinct, though J\ositivist line of thought on lire and 

mind in Comte's Phil080phy of the Sciences (1853). There, in the chapter on the 

,passage fro~ the ino~ganic to the organic, he identifies three laws goveming the 

1 

84 G. H. Lewes, The Study of PaychololY, v.2, p. 413. Emergents play a coneaponding role in 
Lewel' system to that of heteropathic laws in Mill'. theory. 
85 Lewes first discusses Ds:rwinian evolution in The Phy.ical Buia of Mtnd. v. 1, p. 45 ..... the 
hypothesis of Evolution entirely rejects the notion of organic fonnl having been diversified in the 
few physical conditions commonly understood as representing the Medium. Mr. Darwin hu the 
incomparable merit of having enlaTged our conception of the condition. of exi,atenoé 'Q 81 10 
embTaee all the factors which con duce 10 the rellult. In hill luminoua principle of(the Struggle for 
Existence, and the Natural Selection which lIuch a atruggle detenninea, e have th& key to moat of 
the probJems presented by the dlversities of organi.m.; and th~ Law of Adaptation, ri,htly 
conceived, fumishes the key of all organic change." 
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1 
evolution iof life. The first two laws are cal~d "static laws", the third, the 

1 
, ... 

"dynamic !law". The tirst law states that oxygen, ·hydrogen, nitrogen and carbon 

~He to form more complex molecules than is the case with other types of atoms 

which erter into exclusively inorganic compounds. The ~econd law claims that 

organic moleculas are' formed of "indefinite" proportions of compone nt elements 
< 

and that there is more in the whole as synthesis of elements thain an analysis into 

parts reveals. The third, a law of fonn, states that organic compounds take on 

spherical shapes, as distinct from crystals and other inorganic compounds. 

Lewes formulates his three law6Ps fol1ows, with inorganic matter referred to as~' 
anorganic, organic but not yet vital compou rorganic, and living matter 

as teleorganic: 

... 

Law 1. The elements which compose Organic substances are the same às those 
which compose Inorganic substances; but in the Organic they occur as higher 
multiples.86 • 

Law Il. The presence of higher multiples is accompanied by an indefinite 
composition in lieu of a definite composition, and by a characteristic; immediate 
9synthesis of the elements.87 •. 

Law III. Merorganic substances become teleorganic by the a8sumption of a 
Spherical Form.88 

The first law, dealing with complexi~, is the least controversial, the point 

being that carbon, oxygen, hydrogen and nitrogen form more complicated 
\ '1 

compounds together than do other cO,mbinations of atoms. It is now known that 

this is the result of the properties of the outer electron sheU of carbon, which 

makes it especially apt to combine with other elements in complex structures. 

86 G. H. Lewes, Comte'. Philoeopby 01 the Scienœtl (1853), p. 145 
~~~~ . 
88 ibid, p. 167' , 
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The second law is at first sight simply wrong, at lea8t from a present 

perspective. Organic compounds are made up of definite amounts of elementa, not 

indefinite amounts. Present-day chemistry shows that difTerences in molecular 

properties depend not only on the nature and number of component atoms, but 
, 

aIso on their arrangement in space (stereo-chemistry). It is more appropriate to 

consider the analyticlsynthetic distinction as the key ta the second law, than the 
4' 

dubious definite/indefinite distinction. In his discussion of this second law t Lewes 

states that analysis "cao teach us little or nothing of organic substances formed of 

proximate principles."89 Rathèr, it is the synthesis which "is aIl important in 

bringing about molecular properties. Tqus, the sarne components can be 

synthesized in different ways, even though analysis win yield identical elements. 
, 

Lewes himself treats the question in this light when he terms the second law a 

law of 'synthesis réther than a law of analysis. 

The third law is a law of forro, and here Lewes argues that the only 

appropriate forro for organic life is that of a sphere, 8uggested by the circular 

fonn of the cell under the microscope: . 
Confining oUTselves, as we have done hitherto, 10 the teachings of oblervation and 
induction, we have to ask this question: What il the Form which heing universal 
may he supposed indispensable to organic life? Ralf the prosperity of philolophy 
lies in being able to put a definite question. Interrogate Nature, and .he will 
answer. She answers in this case emphatically . a cen. The celJ, or Iphere, il not 
only the typical Fonn of an organic being, that with which every organic being, 

"from the lowest to the highest, commences· it il the indilpensable condition of the 
being's existence.90 

/ 
89 ibid, p. 148 
90 ibid, p. 155 • 
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From cell through the association of cells to the formation of tissues, the 

starting point of life is "the aS8umption of cellular or spherical form".The sphere 

ie the hiJhest form, and here is used to explain the appearance oflife, the capacity 

of reproduction, where previously, ln non-spherical, non-cellular molecules, 

there WItS none. The transition from inorganic ta organic to living is thus made 

without any intervention of a non-material vital principle, but is strictly one of 

complexity, synthesis and form. Lewes abandons this earlier t1:\eory in going over 
. 

to the emergentJresultant distinction, though elements are common, particular 

in the assertion that synthesis surpasses analysis. 

, ...... 
One last element of Lewes' mature theory remains to be dealt with: his 

analysis of psycholOgy as a science, and the role of the social in the development 

of the psychr0gical. The first vo~me of the third series of Problems of Life and 

Mind con~ins Lewes' exposition of psychology. This science had not been 

recognized as a separate science in Comte's classification of the sciences sorne 40 , 

years earlier. Lewes, however, accords it a special place. He chides Comte for 

contemptuously and erroneously rejecting the introspective method and with it 

psychology as a science, and he criticizes J. S. Mill for the opposite error of 

attaching so much importance to introspection that he cuts It from its basis ,in 

biology. Lewes argues not only for the autonomy of psychology, but a1so 

recognizes its basis in both biology and sociology. This is evident from the 

definition he gives: "Psychology is the analysis and classification of the sentient 

functions and faculties, revealed to observation and induction, completed by the 

reduction of them ta their conditions of existence, biologieal and sociologieal."91 .. 

• 

91 G. H. Lewee, 'Ibe Study oIP1ychololY, vol. 1, 9: 6 

1 



o 

Chapter2 Founders of Emenœnt Evolution PaiS 145 

Animal psychology concerns itself solely with the relation of the oTganism and its 

external, physical medium, but human psychology must add as weIl the social 

medium. "In relation to Nature, man is anima,l; in· relation to Culture, he ie 

social."92 Lewes is aware that this approach is novel. It was a great step forward 
" 

for science to recognize the physiological basis of mind. But psychology is still one 

sided so long as it does not take the further step of recognizing the social factor in 

the const.itution and development of mind. And here lies his difTerence with - , 

Spencer, who also recognizes social influences on mental phenomena, but does 

not elevate the social to the rank of a key facwr in the evolution of mind. 

Lewes makes ~ sharp distinction between human and animal. In humans, 

language, a social product and phenomenum, permits abstraction and thought. 

It is impossible to form the' idea of the animal min?, if such exists, because of the 

inability of animaIs to communicate in words with humans. Lewes makes a 

distinction between function and faculty in his discussion 'of the diITerence 

between humans and animaIs. A function corresponds to a certain structure: the 

hand as an organic structure has as one of its functions to grasp; but in addition, 

it has the ability to sew. Sewing is a faculty, a learned adaptation of an innate 

function to a specifie end. "That is to say, let function stand for the native 

endowment of tHe organ, and faculty for its acquired variation of activity."93 This 

explains the diITerence between man and animaIs, especially the primates: the 

two have the sarne functions for the various organs, but difTer in the faculties they 

have developed on that basis. It. is language as a social product of a special kind 

\ 

92 ibid, vol. l, p. 71 
93 ibid, vol. 1, p. 27 

v 
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which has enabled humans 10 synthesize their experience and go beyond mere 

functions 10 faculties. 

It should be noted that Lewes explicitly exchides the possibility of animal 
1 

societies in the same sense as the human; "so-called" animal 80cieties - be it the 
\.. 

colonies of bees or groups of apes, are mere "aggregations of individuals", lacking 

the defining characteristics of a true society. 

---

In the 8o-called animal societies, there is apparently nothing beyond an 
aegregation of individuals, with sorne fonn of division of employments; there is 00 

lubordination nor coordination - only cooperation; no powers in~es ed in 
individuals and classes; no cornrnand and obedience; no relinquishrn nt of 
penonal claims; above ail, they have developed nothing like the Fami as the 
locial unit, and Tradition as the social experience.94 

. Human societies evolve, they have a history characterized by progress based 
" 

o,rite dev'elopment of functions into facuIties: "Thus, while the laws of the 

sentient functions must be studied in Physiology, the laws of the sentient 
1 

faculties, especially the moral and intellectual faculties, must be studied in 

History"95. Finally, just as the individu al mind evolves, so does the "general 

mind", considered as the "culture of the age". As a consequence of his radical 

break between animaIs and humans, Lewes criticizes Darwin for attributing 

greater possibilities of mental development or evolution in ~nimals than can be 

attained by them. Mind (rather than the rudiments of mind) must be limited to 

humans, who alone possess social organization and language. 

~d, vol. l, p. l~ 
86 ibid, vol. l, p. lM 
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Lewes has developed a number of themes to be met later in emergent 
i 

evolution: (1) the combination of continuity and discontinuity, and of quantity and 

quality in the evolutionary process (2) the emergent as having 'properties not 

possessed even implicitly, by its components; (3) the inability of deduction, and 

the necessity for experience, to determine the nature of emergents; (4) the 

hierarchy of sciences, with higher ones based on lower ones but going beyond 

them; (5) psychology as a science in its own right, though based on both biology 

and sociology. 

Lloyd Morgan is candid in his admission of the influence of Mill and Lewes 

on his theory of emergent evolution: ' 

The concept of emergence W8S dealt with (to go no further back) b;y J. S. Mill in 
Lotie (Bk. III, ch. VI, '2) under the discussion of ''heteropathic lawa" in causst; 
The word "emergent," 8S contrasted with "resultant," wu auggested by G. H. 
Lewes in his Problems of Life and Mind (Vol. II, Prob V, ch Hi, p. 412). Both 
adduce examples from chemistry and from physiology; both deal with properties; 
both distingUlsh those properties (a) which are additive and subtractive only, and 
predietable, from those (b) which are new and unpredictable; both inslst on the 
claim that the latter no less than the former fall under the rubric of universal 
eausation.96 

'.' 
However, Lloyd Morgan's above statement, though correct, is only partially 

so. He does not mention the differences between Mill and Lewes which the 

foregoing analysis has revealed, nor does he mention three other influences on 

• 

96 Lloyd Morgan, Emercent EvolutioD, pp. 2-3. See allO Lloyd Morlan'. article "Conaejouanell 
and the Uneonscious" (1921), delivered a. the t!'~e.idential addre •• to the newly created 
psyehology section of the Brfti.h AllOclation for~er AdvaDcement of ScieDce. There, Lloyd 
Morgan public1y states his indebtedne .. to Mill' and Lewe. (or the concept and termjnolO&'Y of 
emergence. 
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his own work which are just as important, and which the following sub-sections 

analyze: Henri Bergson, W. T. Marvin and E. G. Spaulding. . 

,ml Creatiye Evolution; Henri Benœon 

It was Henri Bergson, in bis Creative Evolution (1907) who introduced the 

notion of creativity into the evolutionary process. He did tbis in the context ~f 

metaphysical dualism. Here was a new theory of evolution, and one upon which 

Lloyd Morgan commented in his writings of 1913-1915, Bergson's book having 

become available & English translation and with English adherents as of 1911. 

Whereas previous general philosophies of evolution had been monistic 

(Spencer, Haeckel, and Lloyd Morgan's 1885 work), Bergson, like Wallace, 

operated in a dualistic framework. Wallace, however, had appealed to a 

philosophically dubious "spirit world", and this had dimini'shed his credibility. 

Bergson, in rus earlier works. Time and Free Wi1l97 (1889. trsnslated into English 

in 1910) and Matter and Memory (1896. translated into English in 1911) situated 

himself in the tradition of Descartes. However, he wanted to avoid the problems 

inherent in the latter's treatment of the minci/matter relation. He was weIl aware 

of the difficulty of explaining how non-extended, thinking mind interacts with 

extended, non-thinking matter. Rather than postulating a physical site of 

interaction (Descartes' theory of the pineal gland), Bergson proceeded through the 

analysis of the relation between memory and perception. Perception is a function 

87 publiahed in French as Essai .ur le. donné. immédiates de la conacience. The authoriz.ed 
Engliah translation by F. L. Pogson retains the original title only as a 5ubtitle, 50 that the full 
Enrliah title of the book is Time and Free Will: An Essay on the Immediate Data of 
CoDlCloumeaa. -.. 
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of the brain, or matter; memory. or more accurately. recollection, a faculty of 

mind. In Matter and Memory, Bergson argues that aIl real perceptions occur over 

time, extending from a pa st into a present; memory must be called in to bind 

together this duration of perception, and it is here that Bergson finds the essence 

of mindlmatter interaction: 

For after having successively studied pure perception and pure memory, we still 
have to bring them together. If pure recollection is already spirit, and if pure 
perception is stm matter, we ought to he able, by placing ourselves at their meeting 
place, to throw sorne Bght on the reciprocal action of spirit and matter. 'Pure' that is 
to say instantaneous, perception is, in fact, only a ideal, an extreme. Every 
perception fins a certain depth of duration, prolongs the paat into the present, and 
ther~by partakes of memory. So that if we take perception Jin its con crete form, 88 a 
synthesis of pure rnemory and pure perception, that is to say ofmind and matter, we 
compress within its limits the problem of the union of Boul and body.98 

Concrete perception is, metaphorically speaking, Bergson's pineal gland. 

But his view of mindlbrain dualism is not one where there is a one-to-one 

correspondence between mental acts and brain processes, with thc attendant 

equivalence of complexity between the two. Mind, though linked to the brain, 

transcends the latter in a sense inimical to theories of parallelism betwecn 

mental and cerebral states. Fond of metaphors, Bergson at one point compares 

the mind to a knife, and the brain to its edge, and elsewhere states that the mind 

is to brain as a picture is to its frame. According to Bergson, the brain is 

conceméd on1y with the translation of thoughts into action; it is concemed only 

with space, which for Bergson is inferior and subordinate ta time; it is this latter 

ruone which is the domain of mind.99 

98 Henri Bergson, Matter and MeIDOJ')', p. 325 
99 Bergson develops on this idea in "Le paral~.me p.ycho-phy.ioJogique" (190.4). He r.tum. to 
the problem of time and space in one ofhi, lut boQk leneth writinS', DuratioD and 81JDultanelt)' 
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Speaking pnerally, the psychkal state seems to be, in most cases, immensely 
wider than the cerebral state. 1 ~an that the brain state indicates only a very 
Iman part of the mental state,1:flat part which is capable of translating itself into 
movements of 10comotion. IOO 

Related to the se distinctions between mind and mfltter, time and space is 

that between quality and quantity. Quality is se en as a characteristic of menta~ 

events in time, quantity as a characteristic of material things in space. Since 
, 

interaction between matter and mi~ is permitted, quantity in space can cause or 

bring about qualities in the mind; in such a case, quality it is called intensity: 

Examining the first of these ideas [that of intensityJ, we found that psychic 
phenomena were in themselves pure quality or qualitative multiplicity, and that, 
on the other hand, their cause situated in space was quantity. Jnsofar as this 
quality becomes the sign of the quantity and we suspect the pt:esence of the latter 
behind the former, we ca)) it intensity. You will find that it arises from a 
compromise between pure quality, which is the state of consciousness, and pure 
quantity, which is necessarily space. IOI 

,.\Il Creative Evolution, Bergson examines neo-Darwinian >gr,dualism, 

mutationism or saltationism of thé de Vries type, T. H. Eimer's orthogenesis, 

Lamarckian use-inheritance and Spencer's transformation of the homogeneous 

into the heterogeneous, as possible modes of evolution. But he finds none able to 

.properly explain the phenomena of the development of complex, organisms, 

convergent evolution through which identical organs develop in distinct 

phylogenies, and the dynamic production of qualitative novelty. No natural 
'-.; 

(1921), wh.re he attempts to show that his vieW8 of âme and space are consonant with Einstein's 
th.orie. of relativity. 
100 Henri BeJ'IIQn, Matter and Memory, p. xvii 
101 Henri SerglOn, Time and Pree Wm, pp. 224-225 

4' • 
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process can produce these phenomena; coly a no-n-material "élan vital" 

respoDsible for life can do so: 

So we come back, by a 80mewhat roundabout way, to the ide a we .tarted from, that an 
original impetus [élan vital] of life, passing from one pneration of ierml to the 
following generation of germs through the developed organilm. which bridie the 
iniel"Val between the generations. This impetusj' austained right slong the line. of 
evolution among which it gets divided, i8 the fundamental cause of variationa, at 
least of those that are regularly pa8sed on, that accumulate and create new 
lpecies.102 

The vital spirit confronts matter as its opposite; its freedom is limited by the 
~ 

fact that it must aet through matter which represents determinism and necessity . .. 
The creativity, freedom or indeterminism of evolution manifests itself in the 

novelty introduced into organic life, including the splitting of evolution into 

vegetative, animal and human life, this last being qualitatively higher than the . ~ 

others ~eeause of the presence of self-reflective consciousness. 

~ 

Bergson situates his creative evolution as an alternative to mechanism and 

teleology, though his main criticism is directed at the former. Mechanism has a 

limited validity, and is applicable to "systems that our thought artificially 

detaches from the whole"103. But once attention is tumed to the whole, to time and 

mor~ importantly, to duration, Bergson argues that mechanism cannot capture 

the fluidity and the uniqueness of life and mind. 

, , Just as he eriticizes mechanism ln his analysis of phyaical proce88es, 

Bergson 8harply limite the role of the intellect, considered 88 8 faculty of mind. 

, 
102 ~ri Bergson, Creative Evolution, p. 87 
103 ibid, p. 36 
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Intellect is seen as a faculty of analysis of wholes into parts, and the synthesis of 
" 

wholes from parts. N OW, such a faculty of analysis and synthe sis is c1early 

justified, even necessary; but for Bergson it does not suffice ta capture the , 
meaning of life, mind and evolution, though it does suffice to comprehend the 

nature of matter. Instinct, in the forro that it is found in humans - intuition, 

captures the essence of life, mind and evolution through an act of sympathy and 

self-.reflection which intellect cannot achieve. 

Instinct is sympathy. If this sympathy could extend its object and al80 reflect upon 
itlelf, it would give us the key to vital operations - jUBt as intelligence, developed 
and dilciplined, guides us into matter .... But it il to the very inwaroness of life that 
intuition leads us - by intuition 1 mean instinct that has become disinterested, self
eonscious, capable of reflecting upon its object and of enlarging it indefinitely,104 

What cornes out of Bergson's volume, independently of the concepts of vital 

impetus and instinct-intuition, is a commitment to creativity and novelty in the 
\ 

evolutionary process: "Every human work in which there is invention, every 

voluntary act in which there is freedom, every movement of an organisr~l that 

manifests spontaneity, brings something new into the world."105 There is a 

dualism between creativity and novelty, with creativity as the basic category 

within the spiritual realm and novelty as its phenomenal result within the world 

oC matter. \ , 

Thu8, the key concepts in Bergson are (1) mind-body dualism, based on the 

notion oCtime and duration (2) vital impetus as the source of liCe and evolution, (3) 

104 Henri Berpon,Creative EvolutioD, p. 176. A little earlier in the book, Bergson makes the 
followin, (italieiaed) comment: "The intellect il eharaeterized by a natural inability to 
comprebend lire" (p. 165) 
106 ibid, P. 239 
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evolution as essentially creative and productive of novelty in the phenomenal 

. world, (4) creative evolution as neither mechanical nor teleological, (5) intellect as 

a means of understandiIig matter, instinct as the means of adaptation of lire ta its 

surroundings, and intuition (developed from instinct) as a faculty of aelf·reflective 

mind. It is especially the third point. creative evolution productive of novelty 

which is of interest to Lloyd Morgan. 

Though weIl received by SOrne in England. as evidenced by its translation 

into English in 1911, the volume met with opposition especially from the 

traditional Darwinian or neo-Darwinian evolutionists. A striking example is 
- . . 

Hugh Elliot's Modern Science and the musioDS of Prolessor Bergson (1912), with 

a preface by Ray Lankester. This book is a prote st against the introduction of what 
> • , 

is considered as illegitimate metaphysics inta science. Lankester, the editor of T. 

H. HuxIey's ,scientific memoirs, provides an introduction where he rejects 

B~rgson's system in toto. Such, however, wo.uld not be the opinion of another pupil 

of Huxley, Lloyd Morgan, wbo would accept parts of Bergson's theory, and reject 

others in a critical analysis much more even-handed than an outright rejection. 

As will be discussed in section tbree of this chapter, Lloyd Morgan rejects 

Bergson's thcorics of instinct as opposéd to intelligence., bis mintilbody duaHsm, 

and the concept of vital impetus as life force. In so doing, he remains within the . 
rationalistic, monistic and naturalistic bounds of the dominant English 

evolutionist philosophy. The significant Bergsonian influence on Lloyd Morgan is 

that of evolution creative of novelty. 

The influence of Bergson on Lloyd Morgan, however, .hould not be 

exaggerated. The view of Rudolf Metz in bil A "unclred Yeara of Briti.h 
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Phllo.~phy (1938) involves an oversimplification when he situates emergence as . , . 

just an Eng1ish form or varil\,nt of BergsoD's creative evolution. Metz says of the 

idea of emergence: \ 

In lubatance, thil idea is, of course, not new. What i. new il the Phil080PhiC~ range 
wnich Alexander and Morgan have given it .... But it was through Bergson's idea of 
ereative evolution that th~ doctrine of novelt)"becomes ~dely known and made its 
way into England, where by a limilar ~aetion against the mechanistic evolution 
theory, Alexander and Morgan became its mOlt influential champions. Emergent 
evolution is a new, important and specific:..ally British variation of Bergs.on's 
creative evolution.106 

A number of considerations lue left out of Metz' otherwise interestifig 
, 

,. analysis: firstly, the points of ll~r~son's theory which Lloyd Morgan' specifically 
c 

rejects, secondly, th~ modificaN.ons which Lloyd Morgan makes to' those points 

which he accepts, apd thirdly, the other influences on Lloyd Morgan (Mill, Lewes, 

Spaulding and Marvin). 

(iv\NoveJ Pm,perties of Wholeaj E. G. Spapldjng 
\ 

r A further influence on Lloyd Morgan~ tnought in the crucial period of the 
1 

, ~ -.....,-=-....... 

beginning 0 the 1910s was the work of the American New Realists, E. G. 
, !. • f 

Il '11 , ! Q. 

Spaulding d W:T. Marvin,lo7 Lloyd Morgan, in bis Spencer Lecture of 1913, 
/, 

refers in tnotes to' articles and books. by them 

106 Rudolf Metz (1938), A Bundrecl Ye.n OtBritilh PbIIoeopby. p. 656 , 
107 Spauldinc' and Marvin are not alone amonr writera in the United States interested in the 
problem of novelty. William James in his poathumously published work, Some Problems. of 
PbIloeopby: A Becimrlne of an IDtroductioD to PhilOlOphy (1911) devotes no less thah halfthe book 
to thi. problem. with chapters luch as IX: The Problem of Novelty, X-XI: Novelty and the!>Jnfinite. 
)qI-XIII Novelty and Causation ' 

1 
1 ,.--/ 
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Spaulding, in his article, "A Defense of Analysis"', notes that he is 

protesting &gainst the indictment of analysis contained in the work of flwo authors 
{~ 

- Bergson in Creative Evolution and Time and Free Will, and Bradley in 

Appearance and Reality. He does not, however, go into the details of his critique of 

B~rgson,or Bradley. Rather, he presents ms own position on analysis. What is of 

interest here is the view that not ooly is analysis legitimate as an intellectual 
, 

activity, but that things, when analyzed, may in some -cases be shown f,o have 

properties that none of their parts possess: , 

Give~ a whole which, for one reason or another, il known to he anaÏyzable, then 
_ analysis reveah P&lrts, but it al80 reveals the relations which relate and 10 ol1anize 

these parts into sorne kind of a whole. Cons~der al80 thole propertutl which, in lome 
cases, the whole, as a whole, may have different from those of the partI. Of COUTle, 
analysis Teveals these also.108 

The snalysis may be incomplete, in the sense that the parts May themsclvcs 
, 1 

be, in sorne cases, analyzed into further parts, but as far as it goes. thc analysis 

docs give an adequate or valid decomposition of the whole into "the parts and thciT 
, 

proP!3rties and the relations relating the parts and the possibly specifie prop~rtie~ 
o 

of the whole".109 This is one of tHe key claims of emergentism, insofaT as the 
~\. F 

pàrtJwhole\ relation is eonecrned: the claim that certain wholes have propertics 

which none of their parts possess., Note th~ this is an 'article written in 1911,"in 
" part in reaction to Bergson's denial. or limitation. of the adequ$cy of anslysis. 

Note too that Spaulding clea~ly distinguishea between propertiea and relations, 

following in this the new logic of Russell and Whitehead . 
• 

" 

108 Spaulding, E. G. "A Defense of Analflg". p. 161 
IOO.ibid p. 161 -

.. 
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Spaulding distinguiahes between vario s types of wholes. The first kind is 
,., 

the aggregate or collection, w elation uniting the parts is that of 

conjunction. Analysis invol an enumeration of the elements, or parts. Such a 

whole may consist of disparate parts, su ch as a heap of different things. The 

second typl of whole consists of similar individuals, BO that the whole can he " ... 

designated by 90-called universals, by generic and ahstract terms, ~rms with an 

extansion and an intension".110 The third type of whole is "that whole, namely, 

which, being itself a cIass, is ~n~lyzed into subordinate classes".1l1 The fourth 

type of whole is the "organic whole", by which Spaulding refers to ehemical 

comppunds and living organisms. 

The example of water is disc:us,sed at sorne length. Water has both 
-

cnemical and phfsieal properties, and so do its components, hydrogen and 

ox~~en. Sorne of the properties differ ooly quantitatively, su ch as specifie gravit y, 

ù boiling point and so on. But at least some differ qualitatively as weIl, though here 
.... 

S~sulding is not explicit in giving illustrations, but rather eCiotents himself with a 

genera! statement: 

If the whole be experimentally synthesized out of the parts, then something new 
appear. as propertiés of the whole, something which is new qualitatively as weIl as 
quantitatively. On the other hand, if an experimental analysis be made of the 

~ whole, thcn the whole is also found to have properties which the parts do not have. 
Theae properties are put 'in relief by the analysis; they are a residuum, 
eharacteristic of the whqle as a y'hole, and revealed by anslysis which st the same 
time reveals the parts or elernents, and through its ramifications, the organizing 
relations.112 

110 ibid, p. 170 
111 ibid. p. 230 
112 ibid, pp. 2-17•238 

L 
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At this point, Spaulding refers to the the work of the chemist Wi: Nernst in 
J 

/ 

bis work Theoretical Chemistry hm fbe Standpoint of Avoeradrôt
• Rule and 

Thermodynamics (1895). Nernst ntakes the distinction between an additive 
" 

property, where the value of a property of the molecule is the sum of the value of 

1 the properties of its compone nt atoms, and constitutive properties, which are non· 

additive. Spaulding's formulation and quote from Nernst are as follows: 
-0, 

This fact, that in the actual synthesill, anificial or nBtural and developmental, of 
existen~ial wholes out of parts, new propenies or valuell appear, is a matter of great 
importance. It is a fact, too, which is accepted by authoritative investigatora. Says 
Professor Nernst, "A large number of physical praperties have been IIhown to he 
c1early additive; that is, the value of the pro pert y in Question can be calculated a8 
thought he compound were such a mixt~re of its elements that they experience no 
change in their properties." Exam~)es are the volume, refraction, magnetism, and 
heat of combustion of organic compounds. But other properties are not additive. 

/ ' 
"The kind of influenc.e of the atom in a compound i8 primarily dependent upon the 
mode of its union, that is, upon the constitution and configuration of the compound, 
Such non-additive p(gperties are called constitutive," Examples are the absorption 
ofligbt, the rotatory power, the melting poi.nt. 113 

Note that two distinct questions are being discussed at the sarne time. 

Spaulding talks about the existence of qualitative as weIl as quantitative 

differences between a whole and its parts, while Nernst makes the related, but not 

identical point, about the existence of additive and non-additive properties bctwecn 

a compound and its elements. These latter do not require a new quality. and thU8 

Nemst's distinction between additive and constitutive properties is' weaker than 

Spaulding's postulation of new qualities in wholes. 

'113 ibid, p. 238. The sentences in quotation marks are taken from Nem.t, W, Theoretieal 
Chemistry hm the StandpoiDt 01 Avoe;radro'. Rule aDd ThermociyDamiœ .(1895), p. 366. Uoyd 
Morgan reproduce. Nernst', wOrdll in the above quote in footnote 54 of.hi. 1913 Spencer Lecture, 
8peDcer'1 Philo8oP.by 01 Science, p. 50 

l 
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According to Nernst, when a propert; is--ryIditive, its value in a chemical 

compound can he calculated from those of the components as if the compound 

were a mixture. Otherwise, the property is constituti'Ye" which js the more usual 

case in chemical combination. But in both cases, we are not, in Nernst's . 
discussion, dealing with a rfew property of the molecule different from the 

properties of the constituent atoms. Rather, the numeri,cal value of a property 

common to the molecule and its constituent atoms is such that the former is not a 

simple arithmetic SUffi of the latter. Spaulding is injecting an addition of his own 

in going from quantitatively non-additive properties, to qualitatively novel 

properties; and it this aspect which Lloyd Morgan picks up on, even while quoting 

the excerpt where Spaulding quotes from Nernst. 

In making the distinction between additive and constitutive properties, 

Nernst is following the lead of the physical chemist Wilhelm Ostwald. This latter, 

in his Outllnes of General Chemistry (1890), had in fact made a triple distinction, 

distinguishing among additive properties114 su ch as mass, where the simple 

addition rule applies, collifiative properties which do not change at lal1 wh en 

components are combined to forro compounds, such as the volume of gases1l5 , 

114 "From the fact that the mass of various substances is not changed in a chemical process, it is 
apparent that the mass of & chemical compound is the sum of the masses of its components. Su ch 
properties, which are independent of the state of chemical combination, and whose numerical 
value in compounds therefore appears as the sum of the values helonging 10 the different 
eomponents, will in future he called additive. From the standpoint of such properties it has been 
eoncluded that chemical compounds actually contain their components as such, the order only 
heing changed; the addItive properties form therefore the foundatJOn of the atomic theory", 
Wilhelm Ostwald, Outlines of General Chemistry, pp. 37 -38'

h 

116 "Properties that always retam the same value for definite groups of substances, independent of 
the ehemical nature and number of the atoms 10 these complexes, 1 have, at the suggestion of 
Professor Wundt, named colhgative." (ibid, p. 58) Colligative properties are limited to gases and 
lolutions, with other states of matter explicitly excluded (ibid, p 189) SInce the colligative property 
depends on large dIstances between the parts of the gas or liquid. Ostwald's reference to Wundt is 
or intereat, since Wundt, in his theory of creative synthesis in psychological percepts was 
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and the constitutive properties, such a8 the boiling and melting points. The de tour 

into the physical chemistry of Nernst and Ostwald is of interest, in order to 

indicate the cross-fertilization between chemistry and philosophy combined with 

innovative interpretations. Nernst and Ostwald develop a point of theoretical 
·f . l' 

interest in chemlstry, which Spaulding and Lloyd Morgan (with modifications) 

transform into elemènts for an emergentist philosophy of qualitative novelty. 

Spaulding went on to develop his proto-emergentist idess in his The New 

Rationalism (1918). His acceptance of wholelpart emergence is clearly expressed 

as follows: "In the physical world (and elsewhere) it is an estab1ished empirical 

faet, that parts as non-additively organized form a whole which has 

charaQteristics that are qualitatively different' from the characteristics of the 

parts. "116 He. refers to this process whereby novel qualities appear in the 

evolutionary process as "creative synthesis".117 

\ 

Spaulding admits a level structur~ of reality, and distinguishes bètween 

causal and functional relationships. Causal relationships hold within a level, 

wlril~ funetional relations hold betwtien higher and lower levels. Sud~ related 

levels are saïd to be compatible wiill one another, but not reducible. Spaulding 
) 

mentions among the irreducible but compatible levels of reality the physico-

• 

concemed wi h qualitative novelty which makel him one of the precurlOrl of emergent and 
holisti . s; 1 use his tenn "C1'eative synthesis" to denote my theory of the produdion of novel 
th es. 

6 Spaulding, E. G., The New Rationaliam (1918). ,p. 447. 
117 1 have used this terrn earlier to refer to the procesl of deRlopment of novel theoriea in lCience, et 
least insofar as Darwin's theory of evolution il concemecY, and in th1. chapUT, Lloyd Morgan'I 
emergent evolution. 
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chemical, the biologieal and the ethieal, though he does not develop on this "'f' 

structure in greater detail. 

-. , 
SpauldÎllg includes a teleological notion in his theory and holds that 

evolution is heading towards the realization of the extra-natural ideals of justice, 

truth, goodness and beauty. The existence of sueh non-evolutionary ideals is the 

point where Spaulding explicitly parts company with naturalism, which he holds 

cannot fully aceount for the rationality of the" cosmos. The existence ofthese extra

natural ideals is linked to his theologieal notion that God is the sum-total of these 

ideals. God is both transcendent and immanent: transcendent insofar as the 

ideals are outside nature, immanent insofar as the ideals direct evolution towards 

their realization. 

(x) Wgical StrBta of Realitv; Walter T. Manin 
'J 

The second of pre---AD:îêncan "New Realists" that Lloyd Morgan refers to in 

bis 1913 Spencer rkcture i Walter T. Marvin. However, the reference is not to 

Marvin's contribution to the c llective volume New Realism, but rather to another 

work of Marvin's published in 12 entitled A First Book in Metaphysics. It is 

there that Marvin develops a theory of the level structure of reality, as weIl as 

arguing for a moderate fonn of creative evolution. 

The b60k, {ls its title suggests, is intended as an introduction to philosophy, 
\ 

or 8S Marvin puts it "a student's first book". It is therefore surprising tha~loyd 
~ . 

Morgan, who certainly could Dot he considered 8 debutant in philosophy, should 

refer to it. But the volume contains more than 8 résumé of philosophie doctrines 
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of the pasto The chapters that are of interest for the present purposes are those 

entitled "Temporalism and Evolution" (ch. 12) and "The Logical Strata of 
# 

Reality" (ch. 13). 

Marvin clearly aligns himself with Bergson on problem of time and creative 

evolution. He contrasts temporalism with eternalism; the former treats Ume as a 

fundamental aspect of reality, the latter does not. A second contrast is betwccn 

theones which admit of the unique and novel in the course of temporal evolution, 

and those that do not; the former ie termed causal pluralism, the latter causal 

monism. Marvin's views are of this latter type, along with the furthcr 

consideration of the asymmetry of time and the place of novelty in evolution. 

Marvin is concerned with the relationship among the concepts of past, 

present ànd future. He argues that time is asymmetrical, with a definite 

direction from pa st through present to future, exc1uding reversihility in the sense 

that movement from len to right in space may he reversed. Moreover, there is a 

distinction hetween the existential status orthe present, on the one hand, and that 

of the past and future on the other. The future must be inferred, and to a lesser 

extent, so must the past (except perhaps the immediate part' which is still fresh in 

memory); the present existent can "in part coïncide with fact."118 But there is this 
<J 

in common between past and present, which distinguishes the former from the 

future: the past was once a present, which is not the case (from the standpoint of 

the present) with the future. We can perceive the present, and perceived the past; 

but the future cannot he perceived. The past and present eXÎst "a8 faet", the future 

118 Marvin, W. T., A Fint Book iD Metaphylial,(1910) p. 131 
, 
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does not, and so the asymmetry of past, present and future is not merely one of 

present contrasted with past and future, but also and more importantly one of 

past and present contrasted with future. 

In his references for further study, Marvin recommends an article by 

LQvejoy1l9 and follo~his with two references to books by Bergson for "more 

extensive study": Time and Free Will, and Creative Evolution. The filiation of 

ideas is most clearly revealed when Marvin argu~s that history is not a mere 
1 

repetition of the elements of the past, at most in new comhinations, but involves 

novel events that cannot he 50 analyzed: 

New things, new events, and perhaps even new elernentary constituents of these 
things and events are potential1y in the present. This fundarnental newness, and 
the resulting irnpossibility of knowing the future full y may he cal1ed freedorn or 
spontaneity. or better. creative evolution. Rigorously defined, creative evolution is 
the truth that sorne particular existential propositions related to future instants are 
not so related to past instants and that these propositions are neither deducible from 
universals or frorn the past, nor knowable heforehand in any other way.120 

Besides the existence of universal and causal laws there are particular 

individuals, which are more than mere instantiations of the univers aIs under 
\ 

which each falls: "In short, the particular entity seems infinitely complex, 

baffiing aIl attempts to put it completely under any assignable number of laws; 

and this means that each particular thing and event is itself a logical 

119 Lovejoy, A. O., "The Place of the Time Problem in Conternporary Philosophy" (1910), J. Phil. 
Plr,h. and Seientific Method, vol. 7 1 
12 Marvin, W. T .• A Fitst Book in Metaphysics, p. 135. This definition ~f "creative evolution" is 
more epiawmologieal than ontologieal, though Marvin argues that ontologiesl ereativity. freedom 
or lpontaneity is the only hypothesis that would explain our epistemologicallimitations. "'l'hat is, 
the at prelent unknowable part of the world is assumed by us to he an evolving existent because 
only this general assumption explains the faets we do know." (ibid). 
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ultimate." 121 Causallaws cannot he a complete explanation of a particular thing. 

and Marvin Bays that this means that besides cauBality. there is chance which is 

present ....... chance meaning any event which cannot be deduced from genera} 

propositions or laws."122 In conclusion. he states that there is thus a "two-fold 

causal system. on the one hand a system of univers al causal laws and on the 

other hand a world of ultimatè individuals or particular complex entities."123 

Science aims at discovering the general laws. but is limited by the. potentially 

infinite number of them. and the ultimate uniqueness of the individuals which 

must also be taken into account. 

, 
Science reveals a structure of reality which Marvin describes as that of 

"logical strata". There is a tension between the mind's-desire for the continuity of 

these logieal strata, and the discontinuities introduced by the spontaneity nf the 

evolving existent. It is therefore an ide,alization to analyze reality into logical 

strata. but one which seienc~, in its ideal of 'causal monism, is justified in 

ft making, so long as it does not forget the limitations of this aim imposed by the 

individuals which make up the world. Marvin identifies the following levels of 

reality: the mathematical and logical which form the basic and the most general 

level. followed by the physical, chemical. biologieal. and the mental, including the 

human and social, which are the latest and least extensive: 

To sum up: the picture of reality just outlined is logically built up of .trata. The 
logical and mathematical are fundamental and universal. The phy.icaJ come. 
next and though Jess extensive is still practiealJy, if not quite, unjversal. Next 
cornes the biologiesl, extensive but vastly lell exten.ive than the ehemical. 

121 ibid, p. 122 
122 ibid, p. 124 
123 ibid. p. 125. Marvin expresse. this allO in the followilll terms "Thu. each exiatential entity 
seems both a creature of causal law and a center of spontaneous, or creative evolution" (p. 1.9) 
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FinaJly, cornes the mental and especially the human and the social, far less 
e~ten.ive.124 

Marvin makes a number of qualifications about the level structure of reality 

and its implications for science: (1) it is " .. the ideal of science to reduce every 

probIem that can be so reduced to a mathematicaI problem"125; however, this ideal 

of expressing a11 levels in terms of the basic and most general is not fully 

realizable; (2) it is an important metaphysical question as to how far ..... there a 

one-to-one correspondence between the terms of the higher stratum and the terms 

of the stratum immediately below"126. It is a working hypothesis of science that 

this is so, but an open problem whether it has al ways been so and whether it must 

necessarily be so; (3) "each of these Iogical strata can itself be analyzed into 

substrata"127, and so the listing given !lbove, while considered sufficient, May not 

be definitive; (4) the student of a higher level must be familiar with tqe lower . 
leveIs, upon which the higher one depends, but the lower levels are independent of 

the higher ones." 

Lloyd Morgan now had before mm four essential components out of which 

his "creative synthesis" of emergent evolution would arise: (1) the evolutionary 

theories of Darwin, Spencer, Huxley and Romanes; (2) Bergson's notion of 

c.reative evolution production of qualitative novelty. '(3) the notions of heteropathic 
~ 

law and emergent properties of Mill ~d Lewes; and (4) the concept of levels of 

reality developed by Marvin, and Spaulding's notion of the whole/part 
• 

relationship. As has been seen in chapter one, it.is an essential ingredient or 

l:a« ibid, pp. 1.:344 
125 ibid, p. 142 
126 ibid, p. 143 
121 ibid,J). 143 
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innovation of creative synthesis in theory production to select and reject theses of 

previous theories, transforDl them and then integrate the selected elements in ~ 

harmonious and new theory. This was the task that Lloyd Morvan accompli shed 

in the'period from 1912 to 1915. 

\ 
(8) Yoyd M9DlDD's sman otEmenœntEyplutiQD 

This section will deal with three aspects of Lloyd Morgan'. emerrent 

evolution: (i) the process of creative synthesis in the period 1912~15 that reBulted in 

its formulation; (ii) the development of the system in Lloyd Morgan's writings of 

the 1920s and 19308, and (iii) some problems in the relati~rveën Lloyd 

Morgan's earlier neutral monist views and his later philosophy oC emergent 

evolution. 

fi) Yoyd Morgan's Creative Syptbeaia. 

It was in the 1912 volume Instinct and Esperience, the 1913 lecture 

"Spencer's),hiÎosophy oC Evolution", and the (1915 article "Mind and Body in their 

Relations to Each Other and to External Things" that Lloyd Mor.gan tirst 
, ) 

fOl111ulated the the ory of emergent evolution. It was then Cully expressed in'the 

Gifford Lectures, Emergent Evolu~ (1922) and Lite, Mind and Spirit (1926), as 

well as the volume Thé Emergence of Novelty (1933), Lloyd Morgan'slast~book. 
1 

Instinct and Experience is based, in part, on a discussion on "Instinct and 

Intelligence", at a joint meeting of the Ariatoti1ean Society, British PaycholoJical 

Society and the Mind Association held in London in July, 1910. Articles were 

• 
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contributed to tMs discussion by Charles S. Myers, C. H. Wildon Carr, and Lloyd 

Morgan. Carr defended a Bergsonian point of view, and explicitly so: "The theory , 
of the nature of instinct and rts relation to intelligence that 1 propose to put 

forward in this paper is one that 1 owe to a stud:y of the philosophy of Bergson",128 

In his own article to that symposium, Lloyd Morgan criticizc:d the views of both 

Myers and Carr on intelligence and its relation to intuition. In Instinct and 

Esperience published two years Iater, Lloyd Morgan returned to the problem 
~ 

debated in 1910, but now explicitly in the context of a critique of Bergson. 

Bergson's Creative Evolution was translated into English by Mitchell in 1911. 

Lloyd Morgan's reading of it was likely infhienced by Carr'. presentation of the 
*\ 

theory some two years earlier. 

Though critical of Bergson's views on intuition, intellect and instinct, Lloyd 

Morgan is mu ch more open as concerns the argument for a creative element in 

evolution and the resultant novelty in the wQrld. He examines at length the 

problem of repetition and creativity in the evolutionary process, and concludes 

that there are two factors present: "( 1) some measure of substantial but never 

complete repetition, and (2) some measure of the new and unique."129 He 

conc1udes tentatively, leaving open the possibility that the new May simply be an 

algebraic (not arithmetic) function of its components: 

Here apin, however, we are faced with the same difficulty of interpretation. Is the 
apparently new and unique a veritable "creative" departure from routinr? Or is the 
algebraical sum of characters given in previous routines and therefore predictable 
ifwe know the ~mounts ofthese characters and the mode oftheir surnmation? 1 see, 
at present, no ground for denying, though 1 am not prepared to a88ert, that really 

128 H. Wildon Carr, "III. Instinct and Intelligence"(1910), p. 230. Wildon Carr also wrote a book 
on Berpon, and wa. also a translator and proponent of Leibnitz' system. 
129 Uoyd Morpn, Inltinct and Experience (1912), p. 171 
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new synthetic combinations, as contra.ted with ..qua.i-mechanical mixture. of old ~ 
characters, do occur in the natural histoly of experience. But ainee al mattera now 
are, we have not the data for praof of either their prelence or abaenee, let UI he 
content to grant that tney may oeeur.l30 . 

The key shift occurs in the 1913 article "Spencer's Philosophy of Evolution", 

whicl1 Lloyd Morgan delivered as the Spencer Lecture for that year. AlI the basic 

elements for the development of the core concept of emergent evolution are present 

in this text which therefore is taken to be the crucial text in the process of creative 

synthesis leading to the t~eory of emergent evolution. The major influences, às 

identifled in the previous section, are those of Bergson, Marvin and Spaulding, 

Mill and Lewes. 

Lloyd Morgan's Spencer Lecture is, not s~risingly, devoted to an 

exposition and ev~luation of Spencer's philosophy of ev~lution. It has been shown 

in a previous section how Lloyd Morgan's own philosoph)' of evolation in the 

Monist series of articles was influenced by Spencer's concept of difl'erentiation 

and integration. While the article devotes its first dozen pages to Spencer, the 
1; 

impact of Bergson is present from page 13 on.ln particular, Lloyd ~àrgan does 

not accept Bergson's criticism that 'Spencer has chopped up the concept of 
, t ' 

evolution and reduced it to mechanical action. For Lloyd Morgan, the Spencerian 
" .. 

Unknowable, similar, to his own Source, is the metaphysical cause of evolution, 

distinct from and conditioning it. This leads Lloyd Morgan to consider the 

problem of causation once again. He dis~ingui~he8 three sorts of caur;a~ion: 

causation as source, grop.nd and condition. Source is "a \transcendent. cause 

which produces the phénomena qnder consideration", ground il "the nature or 

180 ibid, p. 173 

, ' 
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constitution qf th.t VY'Îthin which sorne process occurs", while condition refers to 

'~80me external influence" whlch sets off or catalyzes an action or event. He 

concludes: "We thus ellminate the l'ord cause altogether"131, noting t~t in most 

cases the notion of condition is what is meant by cause in everyday speech, and 

the tenn can he used colloquially in that sense. 

( 

Now the transition occurs to the discussion of relatedness. Lloyd Mo 

notes that for Spencer aIl acts of knowledge involve the formation of a relation in 

, consciousness corresponding to the objective relation in the environment. But 

Lloyd Morgan finds that this-project'has'not been carried out by Spencer in any J 

detail, and to the extent that it, has, Spencer has lreduced the different kinds of 

relatedness to the nkchanical type. In Spencer's own terms, evolution produç.es 

the successive phkses of the inorganic, organic and superorganic. Lloyd' 

Morgan's criticism is that he does not sufficiently explain the qualitative diversity 

of these domains, or as he now formulates it, the different types of relatedness . . , 

involved: 

But what one asks, and asks ofhim in vain, isjust how, within a connected scheme, 
the, ieveral .1'elational fields in the domain of nature are themselves related, and 
how they were themselves differentiated. How, for instance, dld th~ specifi~ 
relationships in the fabric of erystals arise out of the primitive fire-mist relations? 
At lome stage of evolution this specifie forro of relatedness came into being, 
whereas befo1'8 that stage was reached it was not in being.132 . 

Lloyd Morgan does Dot accept the ar.gwflent that the properties of the 
• 1. 

crystal were latent or.· potential in that which preceded it. Tliis seems to he getting 
• 

.SI Uoyd Morpn, Spencer'. PhDoeopby 01 ScieDce (1918), p. 24 
132 ibid, P. 27 

j 
; 
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around the problem by pushing it back, rather than by solving it. Lloyd Morgan 
, 

proceeds to his tirst c1ear formulation of his triple-Ievel the.ory of nature: There 

are three main types of relatedness to be explained, each symboIized by a letter: A 

for relations of the physico-chemical type, B for relations of the organic type. and 

C, for those of the cognitive type. There is evolution from one type to the next and 

.., within each type. Speaking of the evolution withÎll the physico-chemical type. he 

says: "Now the successive products. in which this physico-Ç.hemical type of 

relatedness obtains, have certain and new and distinctive properties which ar,ë 

not merely the algebraic sum of the properties of the component things prior to 

synthesis." 133 The reference is ta Spaulding's interpretation of Nernst's 
. 

distinction between constitutive and additive properties, as discussed in the 

previous section. The background of this shift t9 talk of novelty in the evolutionary 

process is Bergson'a theory of creative evolution. with, however, a significant 

reservation. For Lloyd Morgan, qualitative noveity in the evolutionary process is a 
" " 

,acientific problem to be solved within a moniatic philosophie framework; he does 

not accept the terminology of "creative evolutionJ
' inBofar as .this rests on a 

dualistiç rnetaphysics. N evertheless, creati vi ty m~y be considered in the 

theological do main. of "sQurce". Novelty ia a~term appropriate to talk of 
Cl -

phenomena, creativi,ty to talk of tluair Sourc~ " 

'---

Revert now to the empirical outcome of scientific re8earch, for as such 1 regard it, 
that new constitutive prop.erties emerge when new modes ~nd types of relatednè~s 
occur, and ",hen new products are succeuively fonned in. evolutionary synthe.il. 
This, it -will be said, invoffés the accepÙmce of what is JlOW commonly called 
creative evolution. 1 am far from denying that, in the ùniverse of di.course where 
Sour.ce is under con si Q.e ra!i on , the adj'ective is justifiable. But, in the unÎvene of 
discouf'ae of 8cience, 1 regàrd it 88 inapproprjate. What we haYe i. ju.t pla!n 

Î\ 

.. \ 
133 ibid, p. 28" \ 
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evolution; and we must simply accept the truth - if, as 1 conceive, it he a truth - that 
in all true evolution there is more in conclusion that is given in the premises ... "134 

Overlaid on this is Spaulding's development of Nernst's distinction between 

the, constitutive ~nd the additive properties of a compound, to which is added 

M1tl's theory ['of heteropathic laws. as reformulated as the distinction between , 
J 

emergent 'and resultant properties by Lewes. The constitutive/additive 

terminology is dropped in favor of the emergentiresultant one. Finally, Lloyd 

MorgaJl considers the logical relationehips among the various stages (A, Band C, 

the physico-chemical, biological and mental, respectively), and notes that it is an 
"t 

implicative one, asymmetrical and in the-downward direction: 

There are certain modes of relatedness which belong to the cognitive type. It would 
seem that whenever these obtain they May .he correlated with other modes of 
relatedness which are of the vital or physiologieal type; and that these, in turn, May 
he eorrelated with those that are physieo-chemieal. Thu~,i~plies B, and B implies 

r 

A. The order cannot be reversed. Physico-chemical relatIons as a claas, do not 
imply those that are physiologieal. The implication is nat symmetrical. 135 

Thus Lloyd Morgan establishes his ~ew system of what he will soon éall 

emergent evolution. Two further influences, however, must still b~' ment1;med . 
• 

The first is the notion of relatedness and relations. Lloyd Morgan has accepted the 
• h-. . 

relation as just as real as the relata. The reference here is ta Alexander, in 

p~lrticular his article "On Relatio~: and in partfcu1ar the Cognitivè Relation"136 . 
. 

Secondly, the notion of a lo~cal hierarchy of stages, where each hlgher stage is 
{" 

lM ibid, P~. 29-30. In Emcl'1lent Evolution, Ll;yd Morgan says: ,"Such emergence' of the n~w ~s now 
widely accftpted where life and mind are concemed. It is , doctrine untiringly advocatéd by '
Profellor Bergson. Wundt pressed ita acceptanQJ! under his "principle of creative l'esultants ..... " 
(pp. a-..) 
135 ibid, p.31 
~36 in MlDd v.-21, p. 318 ff. 

. " . 
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"grounded in the constitution of the organism" upon which new forms of relation 

supervene, is footnoted to Marvin's discussion of the strata or levela of reality in 'A 

First Book of Metaphysics. Lloyd Morgan states in bis footnote: "For just as higher 

types of relatedness imply a ~ubstratum of physico-chemical processes, so do aIl 

events imply the underlying 'logic of events. Cf. W. T. Marvin, A First Book of 

Metaphysics, ch. xiü, ·On the Logical Strata of Re'!iîy :··1S1 

It ~/ now possible ta see, clearly expressed in thia seminal essay of Lloyd 
/ , 

Morgan's, the main elements of ,his emergent evolution (not yet entitled 8S Buch, 

but soon to be): These include the Spencerian view of evolution through threc . 
domains: the inorganic, the organic and the superorganic; Bergson's notion of 

cr~~ve evolution, stripped of its dualism; Spauiding on the whole/part relation; 

~;vin on the Iogical 8trata of reality; Mill on composition of causes and ~ 
\ ~ 

heteropathic laws, Lewes on the emergent / resultant terminology, and 

Alexander on the concept of related'ness and relations. These constitute the 

elements for the creative synthesis Ieading ta the philoBOphy of em~rgent ~ 
evolutioI). \ 

1 

p 

Returning to the model of creative synthe sis sketched in chapter one, the 

following elements were identified: the general background, the 'iimmediatc 

influences, the critical analysis, and the formaI structure,' innovative e!ement' 
\ 

.. ~ \ r 

and evidence cIass leading ta the creative synthesis and the development of a new 
1 . J 

theOlj'. The general èackgrounfl for Lloyd Morgan is the 19th century philo80phy . 

of evolution associated with Spencer, the immediate influ~nces, those of Bel'(sôn, 

\ 137Uoyd Morgan, 8pencer'. Phfiofophy ~ 8cieDce, p. 51-62, (ootnote 72 
~ 

-.. 
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Spaulding, Marvin, Mill, Lewes as weIl as Alexander138• These are suhjected to a 

eritical analysis, necessary in part to come up with an overall monistic theory. 

Spencer was a monist, Bergson clearly a dualist. Their philosophies are as such 
~ 1 

,,-,' inconsisten t. Lloyd Mc;'rgan overcomes this inconsistency by associating -. / 

\ 

~~rg~On'8. cre~tive ele~ent Wi.th Spencer's unknowa~le,. and. his own s~urce~ 
Vltahsm lS reJected a4 unnecessary and unte.nable wIthm SCIence. Nor lS ~he 

interpretation of sci~ce anu' evolution in terms of the .creative source vitalistic, 

sinee the source i~/ not a m"taphysieal Principi~r ageney, but rather God as 

revealed in religi~. ' 
1 . . 

The fOml~ ~trueture i. given by the A,aotatiOn and the 'lSymmetrical, 
" .., . 

implicative logical relationships among them. The innovative element is to place 

this concTpt of emergent levels at the heart of a theory of evJlution. This had not 

been don~ before, even if Lewes had all the elements almost!a haÎf century earlier, 

as did, to a lesser extent, Le Con~. The evidence c!ass--tl.cienc~ itself anq;{~ i~s . 
.,./ ),," 

1 / '\ " 

l( entirety: for the adequacy of the philosophy depénds on its &~ili~y to make sense of 

the relations' )am~ng physics and chemistry, physiology, and psychology. 
'" 

However, it should be noted that Lloyd Morgan usually l~its his examples to 

ones drawn from comparative biology and psychology, his main fields of 
" 

expertise. This aIl leads to > the creative synthesis which results in the philosophy ~ .. , 
of emergent evolution. The fleshing but of the theory will he discussed in the 

1 ' 

following section, and its impact and the debates provoked by it in.the section 'after 

that. \ 
J 

138 Like ~anace with respect to Darwin, Alexande~r reinforces Lloyd ,Mo,.gan by adopting his 
thèory and expounding it (with sorne dift'erences to he analyzed in section four ofthis chapter). The 
influence of Alexander on Lloyd Morgan in the formulation. of ernel'J1!nt evolution, however, is 
n~t, ....... a: BI tho .. of Mill, Lowe., ,Bergson, MéJ\oin and Sfulding, , " 

( ~ , f 

" 1 
• 

1 
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ai> Deyekmment ofUoyd Morgap'8 Svs1mp, 

Lloyd Morgan developed his system of emergent evolution pri~arily in the 

two volumes of hi" Gifford Lectures, delivered in 1922-23, EmergeJ;lt Evolution 

(1922~ and Life, Spirit and Mind (1926), as well as in the last of his books, , 

Emergence of No velty (1933). As weIl; he produced a large number of articlcs 
, 

defending his system, published in the Moni8t, Journal of Philo8ophy, 

Philosophie al Studies, and other reviews. The analysis in this section wi1l1arg()ly 
'" 

be based on the book length presentations of his theory. The basic concepts havc 
" 

already appeared in the Spencer Lecture, leaving room for a ce,rtain elaboration 
-, 

and development in detai!. The following are the key theses of the developed .. 
system, divided into three groups (1) theses concerning emergence and evolution; 

(2) theses concerning the level structure of reality; (3) theses concerning the 

nature of mind: -l 

s. 
(1) Theses concernin~ emer~ence and eyolution: Lloyd Morgan adopts 

Lewes.: terminology of eIpergents and resultants, and specifies the following 
\ , 

theses with respect to the relation between the two types of oGCurrenccs: 

t 

(a) Occurrence of resultants and emer~ents: Resultants may occur without 

"'> any accompanying emergents, "but all emergents occur in the conte~t of at least 

so'me res1iltant et:fects: "There maY often be r~s~tants without emergence; but 
t 

there are no emergents tha,t do not that do not involve resultant effects al80."la9 

) 

h' 
1 

" . . . \ 
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'(b) Quéntitatiye and 'qualitative continuity: Resultants form the basis for 

emergents, and serve as an underlying quantitative continuity; ~mergents are not 

saltationist breaks but qualitative changes in direction: 

Resultants give quantitative continuity which underlies new constitutive steps in 
emergence. And the emergent step, thought it may seem more or less saltatory, is 
best regarded as a qualitative change of direction, or critical tuming point, in the 
course of events. In that sense there is not the discontinuous break of a gap or 
hiatus. It may he said, then, that through resultants there is continuity in progress; 
through emergence there is progress in continuity.140 , 

,/ 

(c) Inyolution and dependance: This involution (involvement)/ dependance 

distinc1ion is discussed in Emergent Evolution a~lIows: "1 speak of eV~9ts at 

any given level in the pyramid of emergent evolution as "involving" con'current 

r event~ at lower-",~evels ... But when sorne new kind of relate~ness is supervenient 

(sayat the level of life), the way in which the physical events which are involved 

run their course is different in virtue of its presence - different from what it would 
. -----/' 1. • 

. have been if ,life had been abseilt ... 1 shaH say that this new manner in which 
• 

lower events happen - this touch of novelty in evolutionary' advance - depends on 
j 

the new kind of relatedn~, .. "141 
~ 

, (d) Unpredietability of e~er~nts: It is Dot possible to prediet the charaetf' 

-~ events. emergent at a hlgher level in advance of any experience of them. "W~tl 

it ~8 c1~med, one cJlnnot predict, then, i8 th~ e~ergent expre88ibn of 80me new 

'~kind of relatedness among pre-existent events."I"~, . 

---------------------~ 140 ibid, p. 5 
141 ibid, pp, 15-16 
'G'bid 6 1 • p, 

. ... 
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(e) The Nature and Types of Eyolution: Evolution may he considered in its 

scientific or in its philosophieal sense. In its scientific sense, it is the 

"outspringing of something that has hitherto not been in being"14a, and involvcs 
" 

essentially the emergence of novelty~ "Emergent Evolution" is for Lloyd Morgan a 

scientific concept, a description of faet. In the philosophiea} sense, evolution is 

"the unfolding of that which is enfolded; the rendering explicit of of that which is 

hitherto implicit"144, In this sense, evolution involves the Activity whiqh is hs 

source" and it is this activity which unfolds itself and renders itself explicit. 

(1) Eyolution and Deyolution: Although evol~tion most commonly proeeeds 

from Iower to higher, characterized by new emergent levels, it may a180 bring 

about degeneration or loss of properties and qualities: 

1 

Is it then claimed that in this varied world there is always evolutionary advance 
from lower and Jess complex entities - e~ch an integral system o(events, ta ~ho8e 
which are higher and more complex on thè same path of advance? By no meana. 
There is also the reverse process of dissolution with degradation ~ higher entitie8 

~ - , 

10 lowel'. Take the atomic series. The evolutionary path of advance i8, let u. aay, 
from the atom of hydrogen to that of uranium. Under dissolution th~ path of 

~ degrBdati0p iB from r uranium 4ownwards. Both prOCell8e8 - 8scending and 
, ,S descending - are abundantly illustra~d in a11 provinces within the domain of 

nature. To emphaSlze the one does not entaii deni$1 of the other.1'(6 
, t 

" 

.. 

(g) Mechanism and Yitalism: Emergence provides an intermediary 

( 

\ 
positionqbetween the el5treme· positions of mechanism and yitalism. MechaniSTl} ,~ 

. accepts only resultant effects, and denies the existence of emergent ones-. Vitalism 

.' >:.. 143 ibid, p. 112 
144 ibid, p. III , 
145 Lloyd Morgan, Lite, MiDd, and Spirit (1926), p. 3: Thi, ù .110 brief1y aJ1uded 10 in EmerreDt 
EwlutioD, p. 13 u ~ 
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posits an extra-natural or alien influence which brings about the new qualities. 

Both are dispensed with by é'mergence, which accepta the emergence of some new 

qualities and levels within a naturalistic scheme of science. 

, \ 
(h) Natural piety and acknowled&:ement: The fact of emergence is \ 

irreducible and cannot be further explained. It must be accepted as such. This 
, J 

natural piety in philosophy of science is based on the acknowledgement of God in 

religion, with God the source, in metaphysical/theological terms, of the universe 

and its processes: 

-
Under naturalistic treatment, however, the emergence, in a11 its ascending grades, 
il loyally accepte d, on the evidence, with natural piety, That it cannot he 
mechanically interpreted in terms of resultants only, is just that for which it is our 
aim to contend with reiterated ,"mphasis But that it can only be explained by 
invoking sorne chemlcal force, 801:1e vItal élan, sorne entelechy, in sorne sense 
extra-natural, appears to u& to be queJtJonable rnetaphyslcs It may he that we have 
just to accept the newly gIven facts - ail the faets as we find thern -}n ,the frankly 
agnostic attitude proper to sCIence. Or It may he that in the acknowledgement of God 
an ultimate philosophical 'explanation, supplementary to scientific interpretation, 
is to/he found That WIll he the positio,n 1 shaH try to maintain,146 

2. Emen:-ent Leyels of Reality; There are three emergent levels of. reality, the , 

phY8i~'(hcheniical, the vital and the mental, 8ymboliz~d as before by the À, B, C 

terminology. A. higher level supervenes on a lower one which serves as its 9asis. 

,L1~yd Mo~an begins his E~ergent ~volution with a dîscJs}ion of Alexander's 
. \ 

Space, Time and Deity (1915-16)147. According to Lloyd'Morgan, Alexand~r had 

i 

1~ ibid, pp, 8-9 , 
14 7 Though Lloyd Mprgan had, as has been shown in the preceding section, formulated his key 
ideas about emergent evolution in the period 1912-16, he did not publish his major work Emerarent 

. Evolution until 1922, based on his Gitford Lecture, of the preceding year. Influenced hy Lloyd 
, Morgan, Samuel Alexander had presènted bis OWll emergentist system Space, Time and Deity as 

the Gifford LectUJteI (or 1916-1917 Thus, Lloyd Morgan, the originator of the theory, found himself 
cotnmenting on the 'previously publis'lted system of Alexander in his own first systematic 

( 

\. 
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argued for a level structure of reality characterized by five levels: (1) space-time as 

the basic or ultimate level, from which emerges (2) matter, with its primary and 

secondary properties, (3) life as exemplifled in organisms, (4) mind, along with 

tertiary properties, or values, that arise in the course of mental evolution, foUowed 

by (5) the emergence of deity.Us Lloyd Morgan presents Alexander's analysis in 

diagrammatic form as foUows149: 

o 

1 • . , 
s ~------~--------~ T 

N 
. . 

Diarum 4: Lloyd Mor~an's Represen'lation or AleXander. System . 

(a) The Space-time Axis: The ST axis represents the space-time continüunl, 
-' . 

, considered as the basic level, while D represents deity, .the pighest level. Though , , 

Lloyd Morgan accepts the spatial-temporal as the "stuff' out of which entities, 
, 

considered as "substance" are m~de, he does Dot cODsider space-timè as a level 
( : 

statement of the philo80phy. The relation between Lloyd Morgan and Alexander wa. a cooperative 
one. Alexapder recognizing Lloyd Morgan's priorfty in tbe fonnulation of emeTffent evolution. 
1.(8 1 will return to the adequacy of this analysis of Alexander in the next chapt.eT. Alexander play. 
a role with respect to Lloyd Morgan ,ïmilar to tbat of Wallace wiUt respect to Darwin: Alexander'. 
work is a reinforcing influence, and appearing in print in book lengtb before Lloyd Morean, a 
stimulus to Lloyd Morgan', publication of 1923 of bis own pretentation of the system. 
1.(9 IJoyd Morgan, EmerpDt Evolution, p, Il 

-

" 

\ 
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with the sarne statU8 as matter, life and mind. Moreovèr, he rejects Alexander's 

notion of time as the mind of space. 

(i) Eyents and Entities: Lloyd Morgan accept "events" as basic to all entities, 

at whatëver level they may he. This is developed in volume two of his Gifford 

Lectures, entitled Life, Mind and Spirit, as follows: The object of enquiry of science 

is that of events. These events, "go together in orderly clusters.", and intrinsic 

clusters of events constitute ,things: "Any such cluster wlthi~which the relations 

of events are intrinsic constitutes a natural entlty - for example, ~n atom, a 
(r • _ 

crystal, an organism; and in virtue of the intrinsic relations of ita- constituent 
, .,' -

'8vents Any 8uch entity exhihits certain' distinguishable qualities."150 These entities 
. ~ 

are' themselve's in relational fields, related extrinsically with other entities. 

(ii) StufI and Substance: Moreover, in any system, the component parts (as 

events) constitute the stuff of the entity, and once combined in a relatj.gn, fonn the 
• .. j' 

substance of it by 'ri,rtue of this relation. In any one entity, there may be many 

elements of stufI, but just one substance. : 
1 

ln any integral system there are certain ~vents, or orderly groups of events, which 
constitute its stuff. But these items of stuff go together in certain specifie ways; and 
this :'&,otogetherness", as 1 ventured inelegantly to caB it, is its substance. In 
eeneraH.zed form: Where a, b, and c go together, in specifie integral fashion, so as 
to form the entity (abc), these several items constitute its stuff, and their going 

.. "" together, in sueh manner as they do go together, is its substanee.151 

. 
.. 150 Lloyd Norpn, ~ Min~ ad sPa p. 2 
lS1.ibid, pp. 4-5 . • 

.. 
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Btuff is characterized by "discreteness and multiplicity" , while substance 

rrms "individual tinity". It is possible there(ore ta spaak of the complexity of stuff, 

'bQt only of the richness of substance as one ascends the evolûtionary scale. 

(b) Nisus towards deity: the ND arrow represents the "nisus tolards deity" . 
which is the driving fo~c.e of evol'tionary advànce. This is ~cceptèd in Lloyd 

Morgari)s own system along with the related "natural piety"~ and côrlesponda to 
\ , . 

what "he caUèd in ~at1ier texts tp.e ,ultimate source, or metaphysical Bource, Le. 

• 

t. 

"'- .. y '\ f 
God. . , -

( 

(c) Physico-psychical i;orrelatiqn: the ç-n dotted line represents the 
, , . 

correlation of the psychicaT< and the physical, which is present in 811 entities, . . . 
whether organiams or not. This point will be modified in,volume two of Lloyd 

Morgan's Gifford Lectures, but is expressed in volume 'one 88 folloW8: 

, ) 

.. .. 1 t'ully accept unrestricted and universal correlation a8 an acknowledgement -
. avowedly speculative, 'and admittedly beyo~d posi~ive pr-oof (or diaproof), ;but" 
essential to rny constructive philosophy Gf evoluti~n )This mtl.ans, for me, that ther~. 
are no physical syst6ms, ofintegral status, that are not aiso ~sychical systems; and 
no psychical systems thaè are nôt 81so physical systems. Ali systems of.event. are 
in ·their degree 'psycho-rryslcal. B~oth attributes, mseparablê in euence, are 
pervasive throughout the UOIveFse of natura! en~ltJes 152 

'\ ~ ~ , 
• l ' 

. (d) Matter. LiCE7 and Mi~d: Matter, Lil' and Mind are ~e ~!t~ee intermediate 

le~els of Alexander'fJ 8Y8te~, which are ~re8ent in Lloyd iforgan'8 system' as 
, , '. 1 .. . " 

weIl. Indeed, these 8r~. the ooly thr'ee lellela in bis own system. Matter ahd LiCe 

are th~ught of primariiy as physical, ~t by the principle of correlation, they bave 
'" ,. -

l" 

, " 

152 Uoyd Morgm. E1DerIent Evolution, p. 2.'\ . ' .. 

, 
" 
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psychical correlates, and mind, which is thought of as primariIy p~ehica1, has a 

physical correlate: (/) 

1 

Henee our cQmprehensive scheme runs thus: 
C, Mind (with physieal eorrelates) 
B, Life ~with psychical correlates) 
A, Mattèr (with psychical correlates)153 

(III) The nature and status of mind: The status of mind and its relation to 

the physiologicaI and the physicaJ. is a complieated question in Lloyd Morgan's 
, " 

system, since he attempts to combine elements of bis older philosophy of neutral 
.0 ~ 

, 

monism with:his new~r theory of emergent evolution: 

( , 

(~) Unrestricted concomitance'" of the physiologieal Qnd t~ pSachological: 
• 

'Wherea~ in volum~ one of his G~fford Le~tures, Lloyd Morgan had argu~d for t1\e 

correlation" of the physical and th'e psychi,c, in volume two, he modifies his 

position. The correlation, riow termed concomitance, is limited ,to the 
'" " 

physiological, and the psychologics!. Neutral monism can t.ake a number of 

differe'nt forms: f~m panpsychism (all physical entiti~s, even inanimate ones, 

have a psychic eorrelate), to biopsychism (only organisms, but aIl organisms, 
• ç 

" . 
have psyehic aspects), to zoopsychism (restricting the psyebic to animaIs only):I'5:4 

, The theory 9f èoncomitanee as d~veloped in the s~cond volume of the Gifford 

Lectures postulates the c~rrelation of only 'physïologi~al states, and not aIl .. 
, 1 

physi-cal ones, with psychie states. It represents a retreat from pan-psychism to 

.. bio-psychism. Any individua( organism (~ut not 'any non-living thing) can be 

, 0 

________ ~~~O~--_____ ~ 

1&3 ibid, P. 21 / ' , o' 

lS4 At noted in chapteT' one, the terms are due to Ernst Haeckel. Zoopsychiam can takè an 
unre.t.rleted or 1 reatrieted form, acco~ing to whether ail animaIs, or only- sorne (e.g. the higher 

, primatel) are conaidered aa having psychologieal con-elates. .. . , J 
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viewed under two aspects, the psychological and the p8ychological~ correaponding 

to its physical and the psychical aspects, which are jointly due to an underlying 

unit Y ofwhich they are the aspects: 

On this ùnderstanding our hypothesis is that any given ~orranism afford. an 
instance of the fundamental duality in nature, 'spoken of by Spinola a. 
interpretable 1 under two "attributes". The ,organism may he con.id.red (1) in'; 
physiologica1 regard in respect of its lire; or (2) in psychologieal reg,rd in respect ' 
of its mind. Concomitance emphasize8 thât which may be otherwise expres.ed: 
Ne~r one attribute without the ôther. This doea not prec1ude the QeHef that, 
underlyi'ng this two-fold expression il' life" and, in mind, there il lubltantial ~nity 
coD\mon to both.155 l , 

, \ 

• t 
\ 0 

•• '1 r ~ . _ . 

Lloyd Morgan distihguishes between .two positions, tqat of unr'estpcted 
• /. \ ~ ',) " ~.. f - " 

conconutante, according to, which aIl. living things having ment{ll aspects, or only , . , . 
, ~ \ \ il { 

thoee with nervous ~ystems and 'brains. He ihtroduceti 0 tthe terminologieal:' 
l \ ~ • f • • r 

distinètion hetween "biose~", denot.i~g~ any' physio}ogieal system, and ''ne~ro-

\ 

-hioses'", dènoting 'only neural systems. Unrestrleted concomitance h~s mental \ 
,- ( . 

.. \ J • 

eyé~ts. 8cçompanying aB bioses, restrÎeted concomitan.ce- limits them to 

- .• àècompa~ying neuro-bioses alone. Lloyd Mo~gan opta for the tmrestricted 
.... '\ ~ Ir .. 

~ôsiti~n,.beca\1~e he'.fi.nds it impossi_ble.to come up with a crite10n to distin,guish 

between bioses accompanied by or concomitant with mental events, an4 those not 

Stl.;::CC p~rùed. This ;s a position of bi~-psychism: "1 am therofore prepared 

(unf evidence to the contrary ie forthcoming) to accept as a working hypothesis 
, ~ p 

unrestricted concomitance of aU bioses in an ascending order 0$ rank wiih mental 
i< , 

events in a corresponding order of rank."156 

156 Uoyd Morgan, JJfe, Miud and Spirit p. 8 
lM ibid, pp. 1()':11 .. 
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: 

This position poses a certain problem .internai to Lloyd Morgan's systém, 
~ . 

According to the the sis of unrestricted concomitance, ev en infusoria and amoeba, 
, • 'Y • 

. as living thin~, w~st hav~ some psychic or mentallife. Lloyd 1\1organ uses thcso 

two eXQ-mples in hi.~~iscussion of ~he question. the problem is ~ow to reconci\e i 

this with the thesis of emergent evolution that n~w qualities, in particular tho 

mental, appear in the course of evolution? At the level of unic~n~lar organisme, 

the emergence is that of life, with its novel proparties of tnetabolism, growth and , 
> 

reproduction. This .Lloyd Morgart readily admits in the emergent evolutionary 

aspect of his phHosophy. But he does not extend this emergcnce to mind, and 

explicitly so: 

. . 
Let it then he understood clesrly that the hypothésis of unrestricted concomitance 
does Dot imply that occurrences ÎIt, either attribute emerge from occurrences in the 
other. The hypothesis is that from the very beginning, so far as we can dcscry it, 
mind is concomitant with Iife. 157. 

The contradiction between the emergentist and the dual ,aspect theories is 
, 

eviQent, both to Lloyd Morgan and to many commenta tors of his work. The rlason 

for this tnconsisteney, however, has been little analyzed. 1 will return to this 

problem in the section four of this ehapter; suffice it to sayat thi\ point that the 
~ ~ 

re8son involves both historieal considerations (Lloyd Morgan's earl§ formation in 

Romanes' monism) and theoretical (Lloyd Morgen's world view of reconcjling 

science, philosophy and religion). Irrega~dle88 ~f. the reasons, however, this 

constitutes a major weakneae of his system . 

.. 

" 157 ibid, p. 12 

• 
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• 
(b) Tbe stages of mental eyolution: Lloyd Morgan develops a number of 

concepts throughout the two v?lumes of his Gifford Lectures to describe mental 

evolution. Here, he is considering the "mentaI" in a restricted sense, presumably 

llmi ted to humans and sorne animaIs. Of prime importance are the concepts of 

influence, reference and enjoyment. Influence involves Any physical process 

irJpinging on the" nervous system, such as the arrivaI of light rays at the eye. This 

sets up, or constitutes the OCCAsion of an Act of refe'rence: the mind interprets the 

physical influence. The Act of reference is instantaneous, and is divided inta three 

sorts, reflective, cognitive and non-cognitive. 

Reflective reference is the highest sort, characteristic of hum an minds: 

"Un der reflective reference there is a mental rehearsal of events conjured up 

under intentional revival or recall."158 Cognitive reference involves "mental 
, ' 

revival in the form of iniâgèry or of practical meaning for behavior".159 This is 

characteristic of animal minds. In refl'ective reference, there is meaning for its 

own sak~( while in cognitive reference, meaning is called u~ in expectation of - . 
behaviour. Finhlly, there is non-cognitive reference, characteristic of "the outset . 
of sensory acquaintance with things and events"160; this is the basis for the other , . 
forms of reference, and presWDably existe in all animal life. 161 

158 ibid, p. 16 
las ibid, p. 17 
180 ibid, p. 18 
ISlA certain number of developmenta related to mental evolution are contained in Lloyd Morgan's 
lubaequent books. ID the Eme .... enC8 of Novelty (1933), there are sorne terminological changes in 
hil theory of mental evolution, though Lloyd Morgan continues to recognize three sub-Ievels of 
referenee within that of mind: the reflective level, and the unreflective level, itself divided into the 
perceptive and the sentient. In reflective reference, there is both prospective reference, reference to 
IQrne future occasion involving the subject of the thinking, and retrospective reference, reference 
to lome put occasion involving the subject. Unreflective reference. however. is devoid of any 
prolpective or retr08~ective re1'erence, the self is "unreflectively immersed in the current 

" 
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, 

_ Finally, there is the concept of 'enjoyment', which is the mind'• reflection . 
on its own content, the mianings supplied in 'reflective reference. Enjoyment (the " 

\ , 
term due- to Alexander) concerna itBelf with the self, i.e. the substance whlch does 

the 'enjoying': ''The several items of 'COnstituent stuff are enjoyed; but enjoying is 

the substantial unit Y in Bomeone, or in sorne mind, however lowly in status."162 , 

l ' 

(c) The relation between mind and brÀin: The f)bove psychol'ogicall 
, , . ~ 

philosophical discussion is typical of Lloyd Morgan's treatment of the question of 

mind and mental capacities. In only one occasion, and then briefly, did he 

consider mind in the psychologieal /physiologic,al context. This was in his 

foreword to an 'Rnglish translation of Leonard Bianchi's The Mechaniam of the 
: .!. it .. 

Brain and the'Function·of the Frontal Lobes (1922). Lloyd Morgan begins by sctting 

out a naturalistic intetpretation of the course of evolution, through the matcrial, 

vital and mental stages, highlighting the emergence of novelty at each level. He 
<K " ' 

then distinguishes between involution (higher processes involve lower ones) and 

dependence (once the highe.rlevel has arisen, the lower level from which it arase 
-- .J 

now depends in certain ways on ~he high"br one), with the example given that of . , 

vital (higher, biological) and energetic (1~wer, r.hemical) changes: "No vitality 
( 

without changes of energy (invtUlution); no 8uch changes of energy without vitality 

(dependence). "163 Applied to the mindlbrain relation, this means that mental 

states involve brain states, and that brain states depend on mel)tal ones. 

situation", with "no self in the pieture" (p.Q9). At the adult human level, mind involv •• both 
reflective and unreflective reference. 
162 ibid, p.25 
163 C. Lloyd Morgan (1922). "Preface" to Bianchi, Leonard: The Mechanl.m of the BralD ud the 
FuDCtiaa ~tbe Frontal LobeI, p. Il -
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Bianchl, as the
o 

title orthe book indicates, investigates the frontall~bes of the 

brain. His thesis is that intelligence depends on the proper functioning of that 
~ 

part of the brain. Lloyd Morgan notes the problem that the laIlfUage centers, 

- evident marks of higher mental development, aré located in the post-frontal 

areas. lU He explains this in terms of the involution/dependence relation. 

Language as a manifestation of the higher level of mind is considered as an 

emergent relative to speech, which is considered as a manifestation of the 

physiologièal a~d therefore lowèr level, so that "(1) speech depends on' higher 

Jllental processes, and (2) language invol~es thé appropriate functioning of post-, . 

frontal centers. tl165 

" 

(d~ Three concepts of Mind: "Lloyd Morgan explicitly recognizes that he uses 

three distinct concepts of mind: as God, which is the Activity underlying 

. emergent evo~ùtion, as Mind, one of the levels in the hierarchical structure of 

reality, and as the psychical quality which is correlated with the physical (as 

èxpressed in earlier formûlations) or is conco~itant with the physiolo~cal (as 
.. , 

explained in Lite, Spirit and Mind). In the volume Emergent Evolution, .this is . . 
expressed as follows: 

We have seen that the worp 'mind' rnay be used in three senses: tint, as Mind or 
Spirit in reference to sorne ~ctivity, for us God; secondly as a quaJity ernergent at a 
hith level of evolutionary .advance; and thirdly, as a psychical attribute that 
pervades all natural events i~niversal correlation. In what here follows 1 use the 
word in~the second of these sen lies, i.e. as an emergent quality of correlates. 1 must 

184 The Iyntactic J,.nguage center (Broca', area) is just at the posterior limit of the frontal lobe and 
the temporal lobe. the aernantic lanpage center <Wemicke's area) is located in the superior part 
of the temporal lobe. Presumably, Lloyd Morgan il referring to th"e latter in particular. 
166 Lloyd Morpn, "Preface" to Bianchi, ÙOnard: The MechanÏ8m of the Brain and the Function 
orthe lToDtal LOOeI (l922) p. 14 

.~ 
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here repeat that 'only in this sense il the word "emergent" in place or applicable; for , 
Mind as directive of emergent evolution doell not emerge; and mind 1. 

unrestricted and universal cOTTelate is, in Spinoza'. terminology, that "attribute" 
of the world nom which the mind we are now to eonsider eme1'8'811 at ita level in the 
hierarchical order."166 

Using the consideratibns of the preceding subsections, Lloyd Morgan's own 
, 

position could be represented by the following modification of the diagram of 

Alexander: 

.. 

.. 
1) A. B end C reprIsent the threè • 
emergentlevels of m.eHer. lIf. end 
mtncl .) 

2) Any orgentsm from PT end ebovt 
hes concomttent psychtcel end D' 
phys1 01 og1cel espects 

3) RD represents the ecttvtty of 
the Source whtch underlles 
Evolutton 

(li) Eyaluation and ProblAIM 

, . 

o 

a '-------"-+---~s 

The core of Lloyd Morgan's system are the theoriés of the relatibn betwcen 

t resultants and emergents, and the level structure of reality. He has argued for ,the 

position that resultants May ocçur without accompanying emergents, but that 

emergents al ways appear in the context of accompanying resultants, the 

resultants providing a quantitative continuity or buis for the appearance of 

166 Uoyd Morgan, Emer(ent Evolution, p. 37 
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emergents. Emergents do not break the underlying continuity, but represent 

rather a new qualitative direction of development. Emergence provides a 

~èasonable al~mative to both mechanism, which accepta' only resultants, and 

(; vitalism, which sees new qualities as absolute breaks due to outside influences. 

Coupled wjth this is the thesis \hat the level structure of reality is constituted by 

the hierarchy of matter, life and mind. These theses are consistent" and 

moreover, quite powerful in their philosophical deployment. Lloyd Morgan has 

provided a solution to the problem of qualitative novelty raised by Wallace, 

without, however, having to call in non-material entities such as the spirit w~rld 

(Wallace) or the élan vital (Bergson). He has combined the naturalism of the 

mechanistic position, with the recognition of life and mind as irreducible to the 

chernical and physical characteristic of the vitalists, without having to adopt thè\ 

weaknesses of either: the reductionism of the mechanists and the dualism of the 
J . 

vitalists. This is certainly an achievernent, and an important reason for the 

interest in his system that will be examined in the next chapters. 

However, there are problems in Lloyd Morgan's presen~tion of the theory 

which will provoke criticism and debate in the period to come. In the first place, , 

Lloyd Morgan has combined his new, emergent evo}utionary pqint 'of view with 
, 

the oIder neutral monist theory he had grown up with in the 19th century 

\ evolutionary tradition of Spencer, Huxley"and Romanes. Mind is an emergent 
c 

level aftér that of Life, but the mental is correlated with the physica1 at alllevels 

(in book one of his Gifford Lectures), and concomitant with organisms at the 
l ' 

biologic8I level (in book two of the 'Gifford Lectures); the panpsychism of the 

earUer'volume is replaced by a bio-psychism in the later. But many commentators 

will ~on note that even this weaker the ory of concomitance is not ne~ded; it is 
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• 
redundant or worse, inconsisf.ent with the emergent point of view. For once mind 

has been postulated as an emergent from life, it is difficult ta argue 1hat it is al80 
\ 

<.}, 'Concomitant with life. Either emergent ev~ution or neutral monism', but, 80 it 
\ 

seems, ~ot both. 
( 

Yet Lloyd M~rg",! persists. Surely he mu:t h~.een the pr~blem himaelf. 

And ind~ed he admits not only a double meaning of mi'i\4. but a triple one. The 

thlrd a~pect, Mind as Gbd, is, 1 believe, lhe reason he do~ not drop the earlier ' 

double aspect thebry of the mental and the physical. A reconstruction of his 
\ • v , 

ID"otivation for this plura1ism, on mihd is as )follows: science, via emergent 

evolution (and recall that for Lloyd Morgan, eJergent evo ion is scientific, not 

philosophica!), postlillates mind as"emergent from lire; philosop (he is thinking 
, . 

of the neutral monism of his teachers) argues that mind is correla d with matter 

in a double aspect theory; aâd religion (as an interpretation going beyond science r:"'" 

and ~hilosOphy) postulates a transcendent God who is the So,rce of a11 activity, 

includirig evolution itself. Lloyd Morgan wants to harmoni e science, philosophy 

and religion: this is his ~orld view. And in trying ta do 80, h grafts together three 

mutually inconsistent. though singly defensible, ,views. In otn 

view blinds hi m' to his own inconsistency; he is aware ,of the pr 

as at worst as a necessary redundancy. 

m, but sees it 

Secondly, there is the question ofnaturaI piety. Lloyd Morgan has explained 
1 

qualitative novelty as the outcome of a process of emergent evolution; the question 

DOW is how ta explain emergence itself. How doee it come about that new levels 

are formed, and that stages or 8ub-Ievels appear within a given level? Lloyd 

Morgan has no explanation within science itself, nor for that matter, within his 

(, 
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f 

philoSQphy of science. Ultimately the ànswer is religious (or theologicaI sinee it 
, 

does not depend on any one religion): the concept of ~ctivity as "nisus towards 

deity". This is unsatisfying except to those who share Lloyd ~organ's world view 

of the reconciliation of science, religion and philosophy. Once one adopts a 

ditrerent assumption, one which recognizes philosophy itself as explanatory vis-a

vis science, in the sense of providing the concepts for a foundation of science, . 

Lloyd Morgan's solution is put into doubt. 

A third problem involves Lloyd Morgan's analysis of mind. The 

terminology used is prolix: influence, reference and enjoyment, and within 
• 
reference: the teflexive, perceptive and sentient stages. It is only rarely (in the 

, ~ . 

prEtface to Bianchi's book) that Lloyd Morgan analyzes the physiological basis of 

mind; for' the rest, he is content with a largely psychological and philosophieal 

discussion. The lack of a solid physiological grounding for his theory of mind is a 

weaknes8 of his system. 

Fourthly, there is the problem of social evolution. This concept, clearly 

present in his discussions of evolution in the 1890s when he was still under the .. 
influence of Spencer, is absent from bis work on emergent evolution.167 The key 

here seems to be the influence of Alexander, who aIso neglects any consideration 
• J 

of the social level and social evolution in his system of emergent evolution. The 

disappearance of the social is a major step back in terms of the conceptual 

completeness of the system. 

11 
1 

187There il a pamphlet Lloyd Morgan publilhed on the problem of eugenics, titled Eurenics and 
Ellvlrollment (1919)but thi. queltion is not eonsidered in his philosophica] system of emergent 
evolution. 

l, 

.. ' 

\ 
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~ 
In what follows, 1 will examine other commentators view8 in the conœxt of 

theiI' analysis of the above four points: (1) the adequaoy of the core theory (the 
( 

emergent/resultant distinction and the level structure of realtty), (2) the problem 

of neutral monism combined with emergent evolution, (3) the problem of natural 

piety and the religious dimension of the system as the ultimate explanation, and, 

(4) the stat~s of the social as a possible level and the question of social evolution. 

Lloyd Morgan has established the core of a new philosophical trend, and the 

fol1owing sections will trace the highlights of its subsequent development. 

.. ( 
') 

.. 
(4) Other EarIv Emergentiat sYstems 

f~-

/ . 
This section will be devoted to three important contributions during the 

1920s: those of Samuel Alexander, Roy Wood SeUars and C. D. Broad, whose 

presentations were the most elaborate and developed after that of Lloyd Morgan. 

{i> Pyrarnjd of Levels; Samuel Alwnder 

: 

Samuel Alexander's concept of emergence is based on that of Lloyd 
~ 

Morgan: "I use the word 'emergentl after the example of Mr. Lloyd Morgan. lt 

serves to mark the novelty which mind possesses, while mind still remains , -
equivalent 10 a certain neural constellation." IG8• Alexander's major work, Space, 

.. 

Time and Deity (1920), uses the the mindlbody relation as expressed in 
, " 

emergentist terms as a basic principle in order to set out a level .tructure of 

168 Samuel Alexander, 8p8ce, Time &1Id Defty (J920), vol. 2, p. 14 
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reality. Starting from space-time and cu1minating with deity, one level plays the 
f 

role of "mind" to another level, which has' the status of "body" in relation to it. 
\ 

This notion is peculiar to Alexander, and was not taken up'-by Lloyd Morgan or 

any other proportent of emergent evolution. Alexander's arguments for it are 
. '" ., 

entirely metaphorical, though the rational core seems to) be the idea that time, as 

in Bergson, but unlike Kant, is superior to space . 

.-
'al Levels of Realit}': Ftpm Space-Timg ta Deity . 

The basic level for Alexander is that of Spaee-Time. Space-Time is not only 
o ~ 

, the stuff of which aIl things are constituted, but also the matrix or basis from 

which aIl the other levels emerge. This is one of a number of innovations he 

introduces in his the ory of levels. The primordial place he assigns to spaee-time 

i~is philosophieal theories is a result of the significance' attached to space-time 

in. the theory of relativity.169 However, Alexander, who notes his debt to Einstein in 
." 

the preface to his work, does not formulate his theory to meet the physicàl , , 

requirements of either the special or the general theories; relativity forms the 

background and provides at most the impetus for including th~ level of spaee-time . 

as the primary one. 

Space-Time is able to generate things because' of its primitive motions: 

"Empirical things come into existence, because Space-Time of its own nature 

breaks up into fini tes, the lowest sucb finîtes being simple motions of different 

"r • 

169 The ume comment applies to A. N. Whitehead's PriDciplel of Natural Knowleqe (1919) and 
lût 1he CoDœpt oINatwe (1921). 

') 
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velocities ~r inte~9ities of motion ... "170 More specifica!!y, it is Time which is the 

determiclng force and Space the c~ndition: 

But in a special sense Time is the authol' of finitude, for it il the tranlition intrinlic. 
to Time which in the first place makes motion pOlsible, and aecondl)l providel for 
the ceaseless rearrangements in Space thrttugh which groupinga of m~tionl are 
possible. Time cou'ld not do its work without Space; but this being presumed, Tirne 
i8 the principle of motion and change. l ';.. 1 • ". 

'. 
0, , 

From these primitive motions in Space-Time (under the lead of Time) 

developfJ the foUowing levels: "4oulfhly speaking, the different levels of-existencc 
. , 

which are more obviously distinguishable are motions, matter as physical (or " , mechanica1), matter with secrmdary qualities, life, mind".172 The evôlutionary 

process is driven by a "nisus towards deity", the sourte of evolutionary advancc 

which must be accepted with "natural piety". • 
t~ 

Development of higher levels results ~n an increase of complexity. ,This 

increase of complexity ie an effect, however, and not the cause of the emergen~e of 

novelty and new levels. Complexity is not chaos, but rather èoherence; aIl things, . 

wnatever their degree of complexity, are systems. Science studies the systems 
., -

which make up nature: 

Organization i& a great empirical facto ft t>egins low.er down than orpnic Iife and 
i. perpetua])y overcoming the repetitive tendenëy which i. equally empirical. A, 
we ascend the scale of being in the order of time, &ggregatel are r$placed èy or~anic 
Iystems; and the higher a thing is in the Icale, the greater it .eem. in ordered 
complexity: But system in general exista in every complex even in the lealt 

170 Samuel Alexander, Space, Time and Deity vol. 2, p. 47. Motion il the highelt of Alexander', 
categories, which media te between space-tirne and the subsequent level structure of reality, Thil 
will he discussed in the following section. • 
171,ibid, vol. 2, pp. 47-48 
172 ibid, vo"f 2, p. 52 
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or,anized, a1l disorder has its own complex plan. System is the coherence oJ 
elements, and the notion of syàtem represents the essential continuity of Space
Time which it Tetains while it breaks up into its parts. The parts remain within the 
whole and are 'coherent with one another. Seience investigates the particular fOTms " 
of .uch coherence, and organisms are al highly-developed instaJ;lce of it.173 • 

\ 

The primary qualities of things. inçlude the empirical ones of size, shape, . 

~ number and motion; while scientific __ concepts such as mass, inertia and, e~ergy 

are derivative from the}e. The secondary qualities are the ùsual ones of COIOUT, 

taste and 80 forth. Alexander rejects the Lockean thesis that the secondary 

qualities, unlike the primary ones, are mind dependent. Rather, he states that 

both are mind independent. The primary' and secondary qualities are levels 

following that of space-time, and occur before any consideration of the level of 

znind. Secondary qualities stand on their own, they do not need hum an minds to 

gene~ate them. Mind does not create sense-data. "We are compelled to deny that 
...-

, . 
either mind or the living sense organs give to secondary qualities their being, and 

<\ 

to affirm that' these resitle in the material things themselves."174 • The secondary 
• 

qualities stand to the primary qualities as mind to body: 
, ' 

Aceordingly for me the sensible character of what we apprehend in the object, that is " 
of the sensum, stands to movements in the thing, that is to the primary 
dete~inations wl},ich underlie it, in the relation of consciousness to its underlying 
vital pTocess. The secondàry quality is the mind or Boul of its corresponding 
vibration or whatever the primary movement may be. 175 

Colour, taste and other secondary qualities exist in a thing, independently 

of our perceptual system. Alexander notes, however, that the secondary quality of 

redness, if that he the calour of the thing in question, is only potentially present in 

113'~d, vol. l, p. 237. 
11. ibid, vol. 2, p. 1.2 
115 ibid, vol. 2, p. ~9 
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o ~ 

the absence of light. Taken by it8elf! Alexander 8aY8, "the thinl poslesses the 

qualit~in the potential rorm"176, and certain éonditions are necessary tG actualize 
. . 

it. These conditions are (a) the transmission of that quality to the body through 

some medium - e.g. light carrying the eolour of a' patch of red )lnd (b) the 

appropriate functioning of a sense-organ, here the eye, to receive that quality. On 

these conditions, the mind then contemplate8 that quality. This qualification of 

his theory is an attempt to bring it more into line with a standard perce tuaI view 

of secondary qualities. However. it is difficult to reconcile the view of econdary 
-!. 

Î' ' , 
qualities as the "mind" of the primary ones, and this view of Becondary alitieB 

as potentially present, to be actualized in the appropria te conditions. provided by 
t • 

the p~ence of a medium and a receptor. 

Alexander is undecided as to the level fol1owing matter with its primary 

and secondary qualities: it ~i-ght .he immediately that oi~ire, or the level of 

chemism may precede it: 

1 pass over as beyond tmy competence the question whether Iife is the next level of 
existence to matter~r whether chemical procell il not an independent 
intermediate level he ween phYllieal existence and vital: whether. that il 10 lay, 
chemical matter is not distinctively ditrerent in the way of complexity trom 
mere physicaJ matter that 'chemism' is properly a new quaHty .tneraina (rom - , 
physical existence.177 

The next level is that of mind, the last of the " 

to emerge, based on the organic organization .characte . tic of braina. A mind as 
, 1 

member orthe level Mind is the "mind" ofa body, which i . pa, of the level of Life. 

176 ibid, vol. 2. p. 61 
177 ibid, vol. ,. p. 61 1 

.. 
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The highest level is that of deity, a level which is infinite, and serves as the , . 
-

"mind" of aU the previou8 lev~ls. Alexander says of Deity: 
r • 

. \ 

Deity il the next higher empirea) quality to the to the highest we know .... There is a 
ni.ua in Spaee-Time whii:h, 81 it bas borne i18 creatures forward through matter 
afild life to mind, will bear them fOT'Ward 10 BOrne bigher level of existenee .... Deity 
il tbe next higher empirieal quality to mind, which the uni verse is engaget in 
bringing to birtb." 178 

. . 

The basic propositions of Alexander's'system are the following: '~l) reality 

il a level structure; (2) each higher level emerges from the lower with a resulting 

increase in complexity (3) this process of emergence is analogous to the mind/body -----relation for persons, with higher levels serving as "mind" to the lower levels 

serving as "bodies"; (4) there is nothing substantial added~to get from one level to 

't'lother, so in a sense, the higher level is "expressible completely without 
l 

residue" in the lower.l79 

, j 

Quality il lomething empirical whieh in every ~ase but that of motion i8 seen to 
- eme1"ie from a level of existence Iower than itself; and as to motion it i8 to 

deacriberl indifferently as empirical or categorial,' for it is the meeting place of the 
two. Each new type of ex-iatence when it emerges ia expressible completely or 
without residue in tenns of the lower stage, and therefore indirectly in tenna of ail 
lower .tagea; mind in terms of living process, life in terms of physico-chemical 
proces., sense quality like colour in tenns of matter with it8 movements, matter 
ltaelf in-terms of motion. Moreover, everywbere this result appears to he seeured as 
it is in our own persons. There is a body or material of the 10wer level, of which one 
part i. lb complic:atecl'as to he endowed in fact with a new quality, which perl'OTmS to 
it the office or Boul or mind and May he called with proper cauti", its mind, body 
and, mind beine identic .... in this portion of the body in questioll.180 

" 

ibid, vol. 2, pp. M5,346,S47. 1~ , 
1 Ultimately, then, • .,.rytbinc i. really made up or Space-Time, i.e. aU things, including mimi, 
are made up of th ... me "tuft' - thi. i. Alexander'. moniam.. - ' 
180 Samuel4Jexander, &pace, TilDe ad Delty, vol 2,. p. 68 ': 

\. 
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The hierarchy of minds is that of tim~,>with respect to space, the aecondary 
- . 

qualities with respect to the primary ones, life with respect to physico-chemical 

~ organization, 'and mind With respect to life. Finally, deity is the mind of aIl the . 
n • 

, . 

.. 

preceding levels. Levels differ not in degree, but in kind. Further, 88ch level once 
:t 

reached establishes its dWn sort of simplicity relative to the complexity of the 

preceding leveI. At a higher level, some properties of the lower6 1evel are 108t: 
/ 

Ale\ander gives th~ _~xam~les of .. secondary qualities whiçh have colour, but life is 

not co~ure<:l; matter has energy, but aceording to Ale,x8nder, life and mind 

cannot ~ 80 -described. Only the categories, to be discu8sed in a moment, afe 

carried up intact throughout the hierarchy. A graphiesl representation of 
\ 

Alexander's system gives the following: 

o Infinite 
, o flnlte -

)( Is the mtnd 
Of y 

, 

,; , . 

$ltond0nl gyoJ1\l" of mO\l.r~ 

~ __________ ~ Primel'\! Quelltt .. of mett,.r 

Spece-Tlm. 

D 

Aleximd r argues for a monistie but non-ma.terialilt position. ISI He avoids 
.. 

s materialist sition in twô W~y8: firstly, -matter itself is not primjtive, but the 

;! 

1'1 Alexandef' produced a number of article. on Spinoza, whoN moni.tic po.ition IHm. to have 
been a major influence on him. 
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outcome of intri.nsic motions of the pre~eding 1 ev.el , that of space-time, and 

secondly, even within space-time, mind is present in at least a metaphorical 
cS 

sense, with <> time as mind initiating those motions which lead to maher: 

My motive in anticipating the discussion of empirical 'qualities by the hypothesis 
that Time performed towards Space the office. of mind, was, that by suggesting that 
.omething corresponding to mind wal present from the beginning at the low~t 
level of mere motion, 1 might remove the prejudice apinst any attempts to exhibit 
a11 forms of existence as a continuoui aeries from Space·Time upwards through 

t matter to mind.182 

Alexander holds that materialism is identical with the eliminative form 

whieh denies any ontologieal status io mind: It ios evident from his view on 

emergentism that Alexander would reject out of hand such an alternative. A 

weakness in his position is that he does not aHow even potentially for an emergent , 

materialist position, though this is logically possible and will be held by a number 

of other emergentist theorists (C.D. Broad for a time, Roy Wood Sellars, W. P. 

Montague, Mario Bunge). Alexander's critique of materialism is formulated as 

follows: 

AI for materialism, that is a word of abuse; and perhaps no reputable philosophy has 
ever be8fl'1>ure materiaJism, exeept in the days of the great thinkers before Soerates, 
and they were not etrictly materialists because the contrast of materialism and 
immaterialism had not yet dawned upon Western Europe: they had not yet 
dilcovered rnind. If materialism means, as it is taken to mean, that there is 
nothing but matter and its forms, and that mind as sornething with a distinctive 
chara.Çter ofits own does not count in the system ofthmgs, which would be the same 

"'Il' it ie without mind, it is neither naturalism nor a possible philosophy. FOT at least 
minde are not ltones, and the world of physical matter has at any Tate ended by 
producing minds. Materialism can only become reasonable by allowing an 

lU ibid, vol. 2, p. SO. The problem here is similar 'to that faced by Lloyd Morgan, who maintainl his 
phyaicaVmental dual aspect theory (in a restricted form, limited to the level of organisms) in 
order to .void having mind al a level arise IOle)y from matter. ' 

.. 
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'\ , 

, 
element to mat in matter whieb ba. affinity with the late.t out,erowth trom matter 
whieb il mind. But then' matter ceases to he ah"r matter and aequiTe.life. IN ... 

"
Alexander discusses his theory of the categories immediately after his 

. discussion of space-time. The categories are the set of characteristics which 

persist throughout aIl the vario~s levels of the emergent hiera.rchy. "The 

pervasive characters of existents are what are known from Kant's usage as the 
~ 

categories of experience, and 1 shaH call them, in distinction from the empirical 

ones or qualities. categorial characters. "184 
\ 

The reference to Kant is mainly terminologieal, for Aluander points out 

tlÎat the categories are not pervasive because they are a necessary product of ..-
~ -

min'p'-In bis system, the categories precede mind coi1sidered as a level of reality, 

and are independent of it. At most, Alexander is willing to admit that we know 

the categories on an al ogy to our knowledge of the characteristics of our own 

minds, and then impute them to the non-mental world. But this merely ie a 

psychological explanation, based on a "mutual interplay of mi~d and things", it 

does not explain why just those categories such as substance, causality, and 

. motion are introspected by mind. 

18S Samuel Alexander,"Naturalilm and Value" (1928), p. 281 . 
1" Samuel Alexander, 8pace, Time and Delt)., vol. 1, p. 18~. Alexander al80 note.: "Th'Be 
categories tben are the prerogative eharaeter. of thinp whicb run throuah aU the rut 1. th. warp' 
on whieh the others are woven". (ibid, p. 186); "The catelories bein, th. lundamental 
determinaUons of Space-Time are the pervalive feature. of the aperieneed world" (1.2.330) 
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. 
Bince the basic level for Alexander. is space-time, he considers the' 

categories as the fundamental properties of space-time, and of tiÎne more 

apecitically, since this is the leading aspect of space-time. "The categories are, as 

it were, begotten by Time on Space"185. They are not introduced from the outside 

on Space-Time, but are "features" or "determinations' of Space-Time itself. The 

system of categories which Alexander develops con tains itself a hierarchy of 

Tevels. as follows (according to his division into chapters of book II): 
/. 

1. Identity. diversity and existence: Space-Time is continuous and may be 

divided into regions or parts. Space-time is divisible because it is by definition 

complex, made up of the union of Space and Time. "For Time makes Space 
Q 

distinct and Space makes Time distinct" Through the. categories of identity; 

diversity and existence, the possibîlity of individuating things in Space-Time is 

actualized. Alexander states that existence is identity of time and place. 

2. Uniyersa]. particular and individua]: The existence achieved through 

thé first group of categories is further concretized through this second group. 

Alexander considers universality as the identity of kind, with the appropriate . 
particulars falling under it .. Universal and 'l1a-rticular, however, are one-sided, . 
and fin~ their Jeal existence in Spaèe-TÏlne ~ted as individuals. 

;3. Relation: Having r~ached the category of individuals, Alexander then 

introduces that of the relations between and among" them. Relations and their 

relata are all spatio-temporal in nature: "Relations, then, are the spatio-temporal 

\ 

186 ibid, vol. l, p. 189 
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connections of things, these things themselves being a1so in the end spatio

temporal complexes." l86 . Relations cannot exist without tenns, nor can the tenns . , 

exist in isolation. 

4. Order: One sort of relation Îs singled out as basic to Space-Time, that of 

order. Order is based on "betweeness", which like continuity, is considered by 

Alexander 8S a basic feature ofTime and Space.187 "Betweeness" is not, however, 

a category, but rather defines the category of order. 

5. Substance. causality and reciprocity: A substance is a thing qua complex 

of qualities existing in space and time, involving the notions of configuration and 
1-

Cfnstruction. Each substance has a general law of construction determining the 

overall relationship ofits parts, and a particular configuration at a given moment 

of time'l'he identity of a substance is' "individu al identity as persisting through a 
, 

duration of time." Qualities inhere in a substance, but do not themselves 

interp~netra te. 

. 
Note that "quality" is arlother basic concept not itself a catègory because it is 

merely "an empirical generalization of the various specifie qualities of things, or 

a collective name for them all."188 Quality ie derivative of the eomplexity of 

motions in space-time. Nor is change a category, since it is not pervas\ve (there 

may be persistence without change), and al ways empirieal (the transition from 

one empirical determination ianother). 

1 

186 ibid, vol. 1, p. 249 or 

187 Alexander refera to Russell', work on orderin, relation. at thi. point . 
188 ibid, vol. l,p. 326 
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The continuity of motions within a substance and between one substance 

and another is causality. "The causal relation is the obverse side of the existence 

of a substance."189 Alexander is Humean in his rejection of the notion of causality 

as power or necessity: "Stripped oC these dangerous anthropomorphisms [force, "'-... 

necessity, power] the principle or law of causality that any event has a cause 

means notBing more nor Jess than the proposition that a motion is continuous , '\ 

with some precedent motion."190 When one substance causally interacts with the 

other, the other may react in tum upon the first, leading to the category' of 

reciprocity. 

6. Quantity and intensity: Quantity, or extensive quantity, expresses itselfin 

the fact that Space has length, are a and volume, and that Time has duration. 

Alexander states that intensity, or intensive quantity, is manifested in the velocity 

of a simple mot~n. 

7. Wbole and parts. number: Since space-time is continuous and everything 

complex can be divided into parts, the parts may also be united to fonn a whole. 

Number "is the constitution of a whole in relation to its parts; and it is generated 
, 

in the concurrent or correspondent distInction of parts in space and time within a 

spatio-temporal whole."191 

188 ibid, vol. 1. p.281. In other viordl! "Cauaation i. tbUi a perfectly definite character of things; it 
i. the continuity of existenta within continuoua Space-Time al lubaisting between substances, 
which are themaelves motions or rroups of motions" (vol.!, p .. 284) " 
180 ibid, vol. 1. p. 292 
191 ibid, vol. 1. p. 313 



l 

", 

• 

• 

Chapter2 Founders ofEmemnt Eyolution Pait}202 

8. Motion: The last category is that of motion. Motion is not an emergent 

from space-time, but rat..her is held to be the highest category, involving every . 
portion of space-time. The basic motions of space-time constitute the transition 

point to the level of matter in Alexander's level structure of reality. "Motion is 

thus the border-line between the, categorial and the empirical region."192. Motion 

in Alexander's system leads on to the formation of the various qualities which 

make up the levels of his hierarehy of emergent levels. The eight ranks of 

categories themselves fonn a hierarehy of grades as follows: 

1. The first grade is that of the major categories of existence, universality, 

relation and order, which form a grade because they "communicate with each 

other". The notion of "communication" may be translated in logical terms as 

follows: If a category A communicates with another category B, it is the case that 

~ean be predicated of A. For example, sinee existence and universality 

communicate, universals have existence, and in sorne sense at least, existences 

are universals. Similarly, if A does not communicate with B, then B cannat be 

predicated of A. 

2. The second grade is composed of the categories of substance, causality 

and reciprocity; quantity and intensity; "hales, parts, a\Q number. These 

communieate with each other, and with the major group, but the major group 

does not communicate with them. For example, Alexander states that substance _. . 
is in the relation of causaIity with other substances and exists, but existence is not 

a substance, nor is a relation necessarily causal. 

192ïbid. vol. 1, p. 322 

.,. 
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3. The third grade is eomposed solely of motion, whieh presupposes the 

ôther grades, and communieates with them, thQugh they do not eommunicate 

with it. This whole system D1ay he represented as follows: 

,. . 

1 Identlty. dlvenlty & exIstence 
2 Universel. pertlculer end Individuel 
3 Reletlon 
4 Order 

1 F!rst grede of cetegorles 

5 Substance. ceusellty. reclproclty 
6 Quentlty end Intenslty 
7 Wholes. parts. number 

" Second 9 rade of cet egon es 

A"'6 meens thet A communlcetes wtth B 
or B can be pred! ceted of A 

8 Mollon 1 
III Thlrd grede 
of cetegorles 

Dia~am 7: Qraphie of Alexander's Hierarehy of Catelrories 

ff 

There are a number problems with Alexander's -system of categories. In 

thd first place, concepts such as conti nuit y, quality and stuff are not included as 

categories, though oausality, quantity, and substance are. In this respect, the 

system does not seem 10 be complete. Secondly, Alexander has committed himself ./ 

10 the view that categories are on1ogenetie~ rather than merely conceptual. Sinee 

the categories are supposed 10 ground the transition from pure Space-Time to the 

other levels of reality, it is not unrea80nable to expect that the transition from one 
, 

. grade of categories to the next also have a mechanism. In particular, there 

should be a de~onstration of how the first two grades of"'categories lead up to , 
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motion, the highest category, which serves to generate the qualities and things of 

the world: However, despite the level structure of the categories themselves, it 

does not seem ta he the case that Alexander can de rive the category of motion from 

the others. The system of "communication" which 'Alexander specifies is no more 

th~n a statement of certain possibilities and f.restrictions pf predication. A"rore 

modest point of view on categories will be developed by Roy Wood Sel1ars'who 

views the categories as conceptual conditions for a critical realistic epi~mology. 
" 

(c) Axio}ogv: Values as Tertiaa Propertjes 

Truth, along with goodness and beauty, are considered as tertiary 

qualities193. Unlike primary and secondary qualities, which are leve1s of realfty, 

tertiary values do not constitute a distinct non-mentallevel. Nor are theyentirely 

mental ei~her, since aU that exists for the mind are its cognitions and conations. 'l 

Rather, tertiaty qualities or values depend on bath the object evaluated and mind 

that is evaluating: 

We have values or tertiary qualities in respect of the whole situation conaiatine of 
knower and known in theïr compreaence. Strictly Ipeakine it is the totality of 
knower and known, of subject and object, which i8 true or good or beautiful.. .. 
[Values or tertiary qualities] are subject-object deterrninations 19. 

This joint determinations distinguishes t~e tertiary from the preceding 

primary and secondary qualities. Tertiary qualities are related to the traditional 

Platonic triad of truth, beauty and goodness. However, there is a distinction 

" 
193 Bee al80 Alexander's article "Qualities" in the EDcyelopaedla BritaDDica, 1929, v.lO, pp. 810· 
813 for hi. discussion of thi. question. 
19-4 Samuel Alexander, Space, Time aDd Detty, vol. l, p. ~ 
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1 
between truth on the one hand, and beauty and goodness on the other. The 

'. 

appreciation characteristic of truth is determined primarily py the object, while in 

beauty and goodness, the appreciation of the value is determined primarily by the 

subject. Appreciation arises from a community of ~inds, for otherwise there is no 

independent standard of truth, goodness or beauty. For example, "We only 

become aware that a proposition is false when we find it entertained by another 
•• • 

and our own judgment disagrees with his"195. The notion of other selves, and or,. f 

community of minds is essential for the determinaiion of values: 
t> 

Henee it is that these experiences of apprehending truth or error, goodness or evil, 
beauty or ugliness, are the culmination of the most potent variety of the experiences 
of cooperatfon and helpfulness, or conflict and dissidence, whereby we come to he 
aware of the existence of other minds or selves as weil as our own, or to speak more 
accurately of ourselves 8S merely one unit in 8 group of selves. In judging our 
objecta as true or false, right or wrong, be8utiful or ugly, we attend to ourselves 8S 

like or different from other selves 196 

Value judgments E\ssentially involv.e reference ta this community of selves. 
~ 

Through cooperation Jlnd conflict among its constituent minds the community 

produces standards, and it is in virtue of these standl!lrds that we can detennipe 

truth, goodness and beauty. This is not arbitrary; for the judgments of the 

community establishing a standard must be coherent, and this limits the 

possibilities of value assignments. 

The values of truth, goodness d beauty are not the only values: they are 

aituated at a hierarchy of levels of ue, beginning with instinctive values found 
, -.L 

even in social animaIs (called qua - ues) and continuing on to econom,ic values 

196 ibid. vol. 2, p. 239 
196 ibid, vol. 2. p. 240 
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in human societies, culminating in the h~hest values, truth, goodness and 

beauty. Economic values determine the worth or' place of a good or service 
~ 

(Alexander is thinking here of exchange values). Economie valuation is 

instyumental, and based largely on individual psychology, while the higheost 

v~es are based on social psychology. There, if however, an interaction between 
• UI 

economic and social values, as when' moral Il considerations correct economic 

inequalities. 
\ 

o 

In his theory of values, Alexanaer has proposed ytt a third hierarchy of 

levels, ~omplimenting the levels of reality and the grades of categories. His .. 
identification of values as tertiary qualities is hampered, however, by the 

problems associated with his théory of primary and secondary qualities 8S mind 

independent. This introduces an asymmetry between the primary and secondary 

qualities, on the one hand, and the tertiary qualities on the other. Yet the term 

"tertiary qualities" seems to suggest a greater communality than this. 
,y' 

Suitably modified, Alexander's theory.ofvalues as tertiary qualitit"8 could be 

of interest. Prjmary qualities would be the perception-independent characteristics 

of objects as conceived by t1)e mind; secondary qualities would be the perceived . , 

characteristics of objects as they effeCt the sense organs; while tertiary qualities 
, 

would be the evaluated qualities of objects as dete~ined by locially organized 
, 

minds. 



( 

( 

c 

CJumter2 FOunders ofEmeœent Evolution 
, . 

(Ul EyolpUgpery NatmpU,m; R. W. SeIJA!,! 

Whereas both Lloyd Morgan ~nd Alexander were writing in Great Britain 

and set out their emergent systems in the course of the Gifford Lectures on 

natural theology, the third major system in thia philosophieal trend was 

developed in the United States in a quite different context. Roy Wood Sellars' work 

until the later 1910s' was devoted to developing a naturalistie, realistic and 

humanistic philosophy, a theme whieh was to be a cûnstant throughout his life. 

His interest in evolution appears most clearly with bis volume Evolutionary 

Naturalism (1922), where he develops an embryonic emergentist viewpoint. An 
t 

interest in the typical concerns of emergentism, particularly the problem of the 

level structure of leality, can be se en in bis further works. 

Cal Leye! Structure of Reality: Naturalism and Society 

In bis Principles and Problems of Phil080phy (1926), Sellars makes explicit 

bis emergentist point of view. Referring to the hypothesis that there is novelty in 

the world, he notes: "This thesis has been given various names of much the sarne 

import: creative evolution, emergent evolution, epig~netic evolution, originative 

evolution."197 He then quotes from the introductory chapter of Lloyd Morgan's 

Emergent Evolution where Lloyd Morgan defines novelty as the essential 

characteristic of emergent evolution. In his Principles and Problems of 

Phlloaophy (1926), SeUars swnmarizes bis own views as foUows:. 

l 

19'7 Roy Wood Sellan. PrincipleI ad ProbJe_ ot~ (1926). p.362 



• 

o 

• 

• 

.. 
Chapter2 Foundet8 ofEmmpnt Eyolftt;ion \, Ptp208 

The general'jllan of nature which pre.ented itulf to UI wi~h thil perlpective we , 
likened, to a pYramid of a tiel'-like con.truction. A proee"'of creative e~~lution led 1 

at each stage to the advent of ,..adienta or level. above. Each .MW. Jevel depended 
upon the energies and conditions of the Iower level and wal acijusted to Itl wide
spreading foundation. 198 

The general plan of nature which Bellars' sketèbes out'is given by him in 

the following diagraml99: \, 
,{ 

j 

Society. Plrson •• Clv111zetlon 

Anlmetl Naturl 

lnanlmet. Nature 

. 
DialUam 8: Sellar's Representation of bis HierarMY of Leyels 

. 

,'fIf 
N~ se~eral differences with Alexander's system: (1) the level of "society, 

persons, civilization" is added, while those of space-time, and deity are dropped; 

(21 nisus towards dei~y is replaced by organization. In genera} ~ellars holds that 
'1 

increase of complexity of organization is the driving force behind emergent 

evolution. He later says of emergence: "To me it meant simply the faet that novel . . \ 

organization involved novel properties. Such properties muet not he considered to 
• 

he stuck on externa1ly and miraculously, but to he functions of the or,anization. It 

198 ibid p. 362 
199 ibid p. 345 

(# .. 
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was, aCter all,' just ~he conviC~i that structure a~d function are intemally 

related."2oo " 
1 

r-
I 

'- Sellars nolds that society is the 'highest level reached and to be reached in 

\ 

l ' ,_ 

evolution.201 "We are nearing the apex of evolution as we know it, for we are now 

to study that' Leviathan or mortal,god, of whom old Thomas ~obb~s wrote, the 

80ciety in which we live and move and have our being."202 Sellars' argues that the 

group is strictIy biological il) origin. The diffePlmce between brutes and humans is 

the ability to communicate throug~Ianguage. Human society has been formed by 

a group of animaIs endowed with Ianguag~: 

~ To conclude, a society, or group, is ~ot a physical thing, but a new kind of 
organization depending upon. and expressive' of, the capacity of the human 
organi.m. We may call this capacity the social nature and intelligence of the 
human organism ... A society is. in other w~rds, a complex of modes of behavior on 
the part of human beings due to the way these individuals have affected one 
another .... ThU\ society n a mentally mediated and historically -develoPtid 
integration of urnan beirtgs which finds expression in eoôperative, or joint, 
hehavior and in persona1ity.203 

, 
Sellars states that society is not an organism (it is not reducible to the 

, \ 

biologica11evel), and that society does not have a mind. "Society is mental in that it 

depeQds upon minds and is an expression of minds, but" it does not have a mind as 

. a human body has a mind. "204 Sellars also notes that hwnan consciousness is a 

200 Roy Wood Sella~. "Analytie AppMeh to Mind-Body Problem" (1938) in Essaye, p. 203 
201 At the lame Ume, W. M. Whe~T also suggested that the social should he ïncluded as the -
~elt level of reality. This will he ~8Cu8Sed in chapter 4 of the thesis. 

Roy Wood Sellars, Principles and Problems of PhilolOPhy, p. ~3. The reference ta Hobbes 
refera to an obvious playon words from the Biblical quote about "God in whom we live and move 
and bave our heing" whieh Berkeley 80 often quotes. 
lOS' ibid p. 351 
~ ibid,pp. 350-351 

-
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sOèially conditioned consciousness, in the sense that its contents are conditioned 
4 - ' 

by and reflect its social circumstances. He then notes: "The new 'level cannot so 

basically c?ntradict the facts of the level which conditions it."201S This is an 

• unresolved tensiqp in SeUars' syste~. Mind seems to presuppose the social, yet it 

is placed as' ~ level preceding and Dot roUoWing it. This ptoblem will be discussed 
l' 

in greater detail in the conclusion to the thesis, and an altemate ordering 

propqsed, one in which the mental will rouow the social. .. 

In his--W26 book, SelIars formulates typical ~lutionary emergentist 

positions: (a) higher level laws cannat be deduced from lower level ones, rth the 

exam~s of chemicallaws not deducible from mechanical 'ones, and biologi~al 
, -----

laws not deducible from chemical ones; (b) such laws must be discovered, not 

inferred; leading to the conclusion Cc) "the laws of nature form, a hierarchy in 

which the different levels are discontinuous." 206 Note however, that nature itself," , 

in its evoluti~nary advance is continuous: 

• 
"This logical, or deductive diseontinuity, does not. at aIl eonfliet 'with the genetie 
continuity-of c,rders of things in nature. Bu.t it doea mean that there are-.:luncture." 
in nature at which critical arrangements oeror with the oriaination of novel 
properties. Genetie continuity il not Imooth but mutative, a. it were. What nature 
doel we must accept. Knowledge il an affair of diacovery. For thi. attitude, S. 
Alexander and Lloyd Morgan, two vèry able EngJish thinkerl, have an attractive 
phrase. We mU$t, tbey say, aeeept the se mutative jun~re. witb "natural piety', So 
much for the logicalstrueture of the evolutionary view.207 

• 

SeUars' has adopted a completely naturalist point of view, explicitly 

excluding aIl supernatural plienomena. Moreover, it is the increasill&' c:omplexity 

205 ibid, p. 359 
206 ibid, p. 364 
'1I1l ibid, pp. 364-365 

1 
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of organization which is the soürce,~of new lev~ls, not a nisus towards deity as ~n 

the case of Alexande~ and Lloyd Morgan. Sellars agrees, however ,that thi\:; 

emergence of novelty cannot be further analyzed and .must be accepted with 

"natural piety". This con~radicts to some extent bis recognition of comlllexity of 

organization as the source of emergent advance. 

In "Reformed Materialism and Intrinsic Endurance" (1944) Sellars argues 

againtlt a linear view of evolution that pictures an initial creation followed by 

directed development in time. Sellars a1so rejects the notion of a running-down of 

the universe. He opts for an etemal universe with no direction, where life and 
- ~ 

mind emerge only locally and but rarely. This anti-teleo1ogical and anti-

theologica1 view· is a further point of difference between Sellars' version of 

emergent evolution, and that of Alexander and Lloyd Morgan. 
• 

1 

Being a believer in the etemity of the uni verse and skeptical of linear and cyclieal 
notions, 1 am naturally led to suppose that the universe has always been much as it 
is now, a variegated existential domain with a floor, much the same everywhere, 
above which rise here and there nwùntain peaks of emergent beeoming followed in 
time by recession. The pieture is that of a qualitative rising and subsiding in quite 
plural and local ways with a cosmie floor woven of partieles in their dynamic 
relations. Biologieal existents and Q,!-alities occur but rarely; and it may weil be 
that mental abilities and symbolic processes are seldom generated. To the 
tradition al religionist this is not a eon~enial picture and he would like a eelestial 
ceiling or another story. But the n"iitU'fâlistie hurnanist is ready to aecept an austere 
on~; austere even though this earth harbor no secret hostility to man. The 
human drama is local but not without its engrossing quaIities of life and deatD. 
Cosmic epics must be left to the theist and to aIl those ~ho, denying the intrinsic 
endurance of nature, speculate on a metaphysics.208 

. 
208 Roy Wood Sellara, "Reformed Materialism and Intrinsic Endurance" (1944)., in Essaya, 171-
172. A. O. Dovejoy had arrived at the tentative conclusion that we can only he.œrtain of local 
proere" in an article "The Meanings of Emergence and its Modes" which appeared in 1926, his 
çontri;'Ution to the debate on ,emergent evolution at the VIth World ConereS8 of PhilolOphy" 
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Lloyd Morgan immediately recognized Sellars' Evolutionary 

Naturalism as a variant of emergentism, and inc1uded an appendix on it ta his 

own work Emergent Evolution when this latter was published in 1923. The 

major di8agree~ent with Sellars concerns the source o(evolution. Lloyd Morgan 

characterizes Sellars' position as follows: "He see'8 no need, and Ceels no caU, for 

explanation save in the accredited meaning of this term as it ie used in the 

universe of scientific discourse.''209 Behihd this surface disagreement, however, 

is are deeper ones, concerning the problem of the relation between religion, 

philosophy and science, and concerning the question of tele610gy. 1 will reserve 

discussion of this latter point for the' conclusion to this chapter. 

(hl Ontology; From Naturalism ta Waterialism 
• 

Through the early 1920s SelIars descrihed his ontology as naturalist. His 

opposition to materialism was its association with (a) a mechanistic approach to 

vital and mental phenomena, (h) a pre-evolutionary conception of change, (c) an 
" atomistic view of the nature of things (d) a naive realist episternology, and (e) a 

lack of developed axiology. In his writings of this period, SelIars criticizes that 

specific fonn of materialism, hut not materialism in Any possible form. Already 

in bis article "Why Natura1ism and not Materialism?" (1927), ')cllars addressc8 

the question of whether to adopt a new materialism; one based on the , 

evolutionary, emergentist and critical realistic concepts he himself hos bccn 

developing. After all, his pyramid of reality begins with the materia} level, from 
r 

which all the other develop successively, and he rigorously exc1udes ail 

-----------~ Conwy Uoyd Mm'pD, Eme ... ent EvolutiOll, p. 7' 
l' 
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/"> 
8upematural phenomena. lndeed, in this article, he distinguishés in a different 

way than previously between materialism and naturalism, with naturalism as 

the general,' cosmological view 'and materialism a morE\. restricted ontological 

position. Moreover, he admits the possibility of a different sort of materialism, one 
'l 

which would not be reductive, mechanistic, and atomistic, but would be a "new, 

or emergent materialism": 

\ 

Materiality must ta~e on the meaning of a common deno~inator quite 
(.r-.. hannoni~1 with aIl lorts of variatiol\8 in material systems. 1 am inclined to 

believe t;t(at a transformation of tAis sort is taking place into a new, or emergent 
materialism.210 ' . 

Subsequent arti~les record his transition from naturalism to just such a 

" new, emergent materialist point of view, including "ls Naturalism Enough?" 

.(1944), which is a critique of Dewey's naturalism and a d~fense of materialism, as 

weIl as "Can a Reformed Materialism Do Justice to Values?" where he replies in 

the positive.211 It is not surprising then that SeUars was one of the co-editors of the 

1949 volume PhUosophy for the Future: Quest of Modern Materialism, which was 

one of the few volumes ofthat period to explicitly advocate materialism.212 

d 

.. 
110 Roy Wood Sellars, "Why Naturalism and not Materialism" (1927), p. 224 
211 Other anide. include "Reflections on Dialectical Materialism" (1944-45), "Materialism and 
ReJativity: A Semantic Analysis" (1944-45), "Positivism and Materialism" (1946-47), " 
212 At about the same time, i.e. the McCarthy period in the United States, D. O. Hebb, writing from 
th. relative aafety of Canada, still refers to this own materialism as "monism of a non-vitalistic 
IOn" in hi. <>r,anization of Behaviour (1949). It was therefore a brave and hardy matter to bring 
out • book on materiaHsm at a time when the cold war identification of materialism and 
communi.m wa. at ita peak. Sellars replies to an academic critique in "Professor's Goudge's 
Queri •• with Respect ta Materialism" (1951) 
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(jij) Meçbupism YU:aUm and Te!eology; C. D. Bmad 

In common with Lloyd Morgan, the English philosopher C. D. Broad 

argues for emergentism as BI' alternative and middle road between mechanism 

and vitalisn;t. In this section, his argument will be set out in some,detail, since his 

(temporary) acceptance of emergentism in 1926 marked an inroad of that 

philosophy within a different philo8ophical trend, that of analytic philosophy, of 

which Broad, along with Bertrand Russell and G. E. Moore, was a foremost 

representative. 

(a) EmergentisID as an Alternatiye '. 

Broad considers that emergentism is the alternative to pure mechanism, 

biological mechanism, and substantial vi tali sm. His reasons for rejecting the first 

three philosophies are set out as follows: 

(1) Pure mechanism is a single factor theory, attributing (a) one kind of 

stuff to all things, distinguished only in terms of the arrangement of parts and 

·distribution of velocity; (b) ohe kind of change, namely, change of position; (c) one 

change of causallaw, according to which the interaction between parts within a 

whole and among ~ifferent systems is due to the pair-wise influences of 

constituent partic1es. This t'eory is c1early atomistic and extreme in its 

simplifications and restrictions. Broad rejects it because it cannot explain so 

)simPle an existent as secondary quaIities. 
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(2) Biologieal meehanism is a weaker view than pure meehanism, and 

involves the view that the laws. governin~ biological phenomena can be deduced 

from those of physics and ehemistry, without any further assumptions. 

Aecording to Broad, biologieal mechanism would still hold even if the laws of 

chemistry were not themselves reducible to those of physics. Again, Broad says 

that this still caimot explain secondary qualities 

~ 

(3) Substantial vitali sm, as in the dualisms of Henri Bergson and Hans 

Driesch, calls for a special component to explain the vitality of living organisms. 

The vital principle, or in Driesch's term, the entelechy, is ,a necessary but not a 

8ufficient condition for life; the material organization of the body is required in 

addition. Moreover, entelechies cannot be isolated apart from living bodies. Broad 

argues that substantial vitali sm violates scientific method, and specifically, the 

ptinciples used in chemistry. He compares the enteleehy to an as yet unisolated 

chemical radical. But (i) unlike a chemical radical, entelechié/s c~not even in 
1 

principle be isolated; (2) entelechies cannot be transferred from one body to 

another as radicals can; and (3) nothing can be said about how the entelechy 

differs from the body or about the overall structure of the body-entelechy complex. 

Broad considers that a system is teleological when it meets two tests: (a) an 

initial examination of its construction is consistent with the hypothesis that it was 

constructed by an intelligent being for a specific purpose, and (b) a further 

examination of it discovers new parts and relations which are still consistent with 

the hypothesis of intelligent design for a purpose. The second clause is intended to 

strengthen the definition and avoid classifying as teleological what upon further 

examination turns out he haphazard. Extemal teleology applies to a system which 
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J . 
serves not its own end of self-preservatibn, but an end which waB introduced from 

without by the maker of the system; and internaI teleology applies where the goal 

is one of self-preservation or reproduction. Machines of aIl kinds are teleological 

systems of the first sort, living organisms are examples of teleological systems of 

the second sort. External teleology logically requires a designer; while internaI 

teleology is independent of design, and is consistent with its presence or absence . 

If a designer is accepted for living organisms, this must be a 8uper-human or 

god-like designer. 

Broad's point is that biological mechanism also implies design. For if it is 

true, then aIl living bodies are machines. But aIl machines were desi(Ded by a 

designer other th an the machine itself. Therefore, there must be a super-hum an 

designer of the human machine., "Thus the proper complement to a oompletcly 

mechanistic theory about organisrns is sorne form of the doctrine of Do.ism".213 

Broad, however, wants his natural philosophy to be independent of any religious 

commitment, and this is one reason motivating his preference for what he terrns 

emergent vitalism: 

,. 
It seems to me on the whole Emergent Vitali sm is distinctly 10 be pl'efeTTed to 

Biologiesl Meeh aj4i sm. It does not necessitate a complicatêd Deistic lupplement, al 
Biologieal Meehanism does; and this seems to me 10 be an advantage. At the lame 
time it is perfeetIy consistent with the view that thel'e ill a God "ho cl'eated and 
controls the materia} ~ol'ld; so that, if there Ihould he any good l'eason to believe in 
such a Being, the Emergent Vitaliat could meet with situation with 8 quiet mind.214 

218 C. D.Broad, Mind and lt. PIaee iD Nature, (1926), p. go 
214 ibid, pp. 93-94 

IR 

, 
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Broad's conception of emergentism shares sorne features of mechanism, 

specifically, its denial of any special component to explain vital functions, and the 
, 

view that the behaviour of organisms is, determined by the nature and 

arrangement of their components. But emergentism differs insofar as the 

properties of the whole cannot be deduced from antecedent knowledge of the 

properties of the parts: 

Put in abstract terms the emergent theory asserts that there are certain wholes, 
~omposed (say) of constituents A, Band C in a relation R to each other; that a11 
wh,oles cornposed of constituents of the sarne kind a8 A, Band C in relations of the 
lame kind as R have certain characteristic properties; that A, B and C are capable 
of occurring in other kinds of cornplex where the relation is not of the sarne kind as 
R; and that the characteristic properties of the whole R(A,B,C) cannot, even in 
theory, be deduced from the most complete knowledge of the properties of A. Band C 
in isolation or In other wholes whlch are not of the fOTm R(A,B,C). The mechanistic 
theory rejects the last clause of this assertIOn 215 

Broad gives the standard emergentist example of water, hydrogen and 

oxygen, in terms very si~~lar to those of Mill, Lewes, Lloyd Morgan and otPers. 

'road's general view of emergentism is a very strong one. Every chemical 

compound involves the emergence of a new property. Moreover, he holds that even 

the law of compositio,n of forces, the paradigm case of a homeopathic law for Mill, 

involves an element of emergence, in the sense that it is itself not a deduction 

from other laws, but had \0 be discov.ered when tirst it was formulated. It is a 
\ . 

"suppressed hypothesis" when it is not explicitly stated by those so used to it that it 

has become obvious and a 'matter of routine. It was not obvious the first time it 

was encountered in the history of science. 

~15 ibid, P. 61 
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Thus, for Broad, there are three eharaeteristics of the Emergent Vitalism 

whieh he defends: (1) the biologiea} whole is determined by the nature and 

arrangement of its component parts and no special, non-material component or 

life principle is required; (2) the behaviour and properties of the biologieal wholc 

cannot be predicted from that of the behaviour and properties of the compone nt 
1 

parts taken separately; and (3) the law relating the whole and ita parta ia unique 

and irreducible, not a special case of a 'more general law or a combination of two 

or more general Iaws. He concludes: "This view about living bodies and vital 

behaviour is what 1 caU "Emergent Vitalism"; and it is important to notice that it 

is quite different from what 1 call "Substantial Vitalism,"216 

Broad distinguishes three types oC properties: (1) emergent propertics . 
which are ultimate properties characteristic of an order, tinee they do not exiat at 

lower levels and cannot he deduced from the properties of any lower order or 

orders; (2) reducible properties which though characteristic of an order can he 

dedueed from knowledge of the lower levels and (3) neutral properties whieh exist 

at a level and at lower orders as weIl. He gives the following examples: sexual 

reproduction is an emergent characteristic of the biologieal order; the' beating of 

the heart is a redueible property, since it can he derived from the strictly 

mechanical properties of the heart muscles, while the conservation of energy is a 
, 

neutral property of both living and non-living matter. 

Broad's contribution to the debate over emergentism wal the analytic 

characterization oC such terms as mechaniam, vitalism and teleology. He views 

216 ibid, p. 69 
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emergentism not only as an aI~mative to the first two, hut as opposed to the third 
~ 

a. weIl. The deniaI of purpose in evolution is a position similar to that of Darwin, 

for whom evolution has no pre-defined goal. The problem arises once more when 

"e are dealing with an emergentist system, where a hierarehy of emergent levels 

is accepted, with distinctions between higher and lower levels. Do the lower levels 

tend to the higher ones as their goals? For Lloyd Morgan and Alexander, this is 

the case; while Broad argues that for emergentism it should not be the case. The 

teleological component of the systems of Lloyd Morgan and Alexander is related to 

the theological eomponent of their total world view, while Broad argues in favour 

of a philosophieal world view that it is independent of theology. The question 

whether teleology eontradiets emergentism will he eJamined at the end of this 

chapter. 

\ 
(h) Ontology:Emergentist Materialism and the Compound Tbeory 

Broad has aecepted the physieal, the chemical and the bi~logical as the 

first three levels of reality. ~n addition, he accepts the psychologieal as a fourth 
v 

level, emergent relative to the biological. This is made clear in bis long section on 

the mindlbody problem. Broad analyses, in some detail, 17 different theories of the 

mind/body problem, which he organizes as follows. He distinguishes three levels 

of attributes: (1) attributes which are applicable to a thing or substance, and those 

which are not applicable to anything," termed "delusive" attributes; (2) among the 

applicable attributes, those which ar.e di,rentiating, and determine distinct 

8ubstances, and th08e which are non-differen~ating, distinguisbing kinds within 

the aame substance; (3) among the non-differentiating properties, those that are 

" , / 



o 

o , . 

o 

Cbapter2 Founders ofEmeœent Eyolution Pap220 

emergent and those that are reducible. The relationship amon&' these categories 
.,; 

is as follows: 

Attnbute. 01 
Menteltty 
n 
Meteneltty 

~ 

• 

DI ft II"IC'Itl et 1 ng 
(Two .ubstences) 

Non-Olffenntletlng <
D.IU.IV. 

(On. sUbstanc.) < 
Appllceble 

Resulten\ 

Em.rg.nt 

Diamun 9: Broad's Cate&Qries for Classification of the MindIBody Problem 

Applied systematically these three groups of distinctions resJlt in 17 

different theories of the mind - body relation. The main bran ching ie the result of 

three possibilities for the differentiating/non-differentiating status of "matter" 

and "mind": if both are differentiating, dualism results; when only one is 

differentiating, the result is either materialism or idea1ism, depending on the on~ 

which is differentiating; and in the case whether neither is differentiating, 

neutralism results. The second level of analysis considere the applicable/non

applicable distinction. A pure form of materialism, idea1ism or neutralism 

results when the non-differentiating term is not applicable; i.e. is delue!ve. In the 

cases where the non-differentiating tenn is applicable, the eme,rgentlresultant 
, 

distinction is applied as a third level of analysis, resulting in two p08sibili~ie8, iry' 
the case of materialism and idealism (emergent or reductive materia1ism, an~ 

1 
-~, 

similarly for' idea1ism), and 8 special casel for neutraliam. 

• 

.. 
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Because of the way he has set up his system of classification, there are 
tt 

more forms of neutralism (9, including pure neutralism) than materialism and 

idealism combined (6, with 3 forms each: pure, emergent and reductive). Dualism 

is left rather undeveloped, with the simple distinction between the dualism of 

compatibles and the dualism of incompatibles. He does not take into account the 

traditional distinctions among interactionist, parallelist, epiphenomenalist and 

animistic dualisms, and this, along with the excess of neutralist categories, is a 
, "-

weakness of the system. 

Broad devotes some 60 pages to a detailed examination of each of the 17 

theories. But given the way he has set up his view of emergent orders - the 

physical, chemical and biological being distinct and irreducible, it is not 

surprising that he concludes that the psycholomcal order is also em~rgeIlt. In his 

own terms, he opts for an emergentist materialist position, holding that " (a) 
-

n ... 
materiality is a differentiating attribute, and (b) that mentality is an emergent 

characteristic. "217 He is the first of the emergentist theorists (even before SeHars 

in the 1930s) to hold such a view. But he adds the proviso that this is the case ooly 

so long as considerations of what he calls "normal" facts are allowed: "If there 

were no facts to be considered except the normal ones, and we rejected aIl the 

alleged abnormal facts dealt with by Psychical Research, 1 should regard 

Emergent Materialism 8S on the whole the most reasonable view to take of the 

statua and relations of matter and mind in Nature."218 

21?Ood. p. 646 
218 ibid. P. 648 
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It is most surprising, 8t least from what haB preceded, that Broad Buddenly 

enlists consideration of what he calls the'''Psychic Factor''. a "something which is 
, ! 

capable of persisting for some time after the death of the body and of entering into . 

temporary' combination wi~ the brain and nervous system of certain peculiarly 

constituted human being's called 'mediumsIll219• He states that there is convincing 

evidence for survival of the psychic factor for something in the order of several 

days. Were the evi~ence there for permanent survNal, he would be a dualist, but 
~ 

as it is he opts for an intermediate or Compound Theory point ofview. Mentality is 

"an emergent characteristic of a compound of a living brain and the psychic 

factor." 220 

, 
This development seems to me to be inconsistent with Broad+s own 

l' 

criticisms of entelechy or' the vital principle in biology. He has argued against the 

addition of any su ch vital factor. B\lt DOW he matter of factly accepts the existencê . . 

of the psychic factor. Consider the criteria îhat Broad bimaelf saya the vital factor 

fails to meet: (a) it cannot be isolated, Ch) it cannot be transferred and (c) it cannot 

be analysed. The same applies, however, to the paychic factor. Broad has not 

sta~d ow it mai be transferred,. isolated and analyzed
l

• Why does it persist for 

on!); several days and not seve raI weeks? What doea it decompose iDta after ita 
. -

period W persistence if over? How is it related to the mind of the once living person 

that it now represents? How does it combine with the body of the medium? These 

questions are left unanswered, and becauae of that, Broad's compound theory is 

unsatisfying. It is a fact that Broad thereafter devoted much o( hie effort \ ta 

219 ibid, p. 651 , 
220 ibid, p. 651. In lubsequent writinp, Broad dul. exclUliv.ly with the p.ychicll f.ctor and 
drops further reference to emergent materiaU.m . 

. \ 
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wrïting on para-psycbo}ogy, but in order to modify bis own emergent materialist 

option in1.he way he has, requires more than he has offered in Mind and Its Place. 
t " 

in Nature.' . , 

.~ 

(5) '111e Emblem' of'eDJ' TeJeoJogy 'Pd pmgrœe 

, An compa'rison of the writings of th'e -fourwauthors dealt with to date shows 

tha,t the following levels have been postulated by them: 

AlIII.Dd~I SeUan 

.pace-time partially221 1 t 

matuu- 1 partially222 1 
»rimary qualitie. 2 
MC:ondary qualitie. 

" 
3 

phYlic:a1 1 
chemical poesibly223 2 

lire 2 " 2 3 
mind 3 5 3 4 
lOCiety " dei 6 

6 4 4 

In a preliminary way, the debate over the problem of levels can be divided 

iilto three parts: (1) wbat is the basic or tirst level? (2) what are the intermediate 

levels~ and (3) what is the highest leyel? 

• / 

221 Inlofer aa Lloyd Morpn eceeptt apace-time aa the "atuft'" of aU things; but he does explicitly 
mention thia al a level in hi. subsequent discussions, limiting himself to the three: matter, life 
and mind & 

tU Matter'ia included alone with its primary qualities as the aecond level. ' 
m'Alexander, u noted in the tut, leaves the posaibility of a chemical level open. 
U4 A,ain, deity is recornized as the driving force or lOurce, in a sense, the complimentary "leve)" 
tG th, whole levelatructure ofreality. But it doea not appear as one of the three level. in his A, B, C 

- not.'ation. 
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(1) The basic difference regarding the first level of reality is that between 

Alexander and Sellars. Alexander argues that it is space-time, Sellars opta for 

matter. Lloyd ~organ adopts an intermediary view, with matter as the tirst level, 
1 

but with space-time as the stuff of which. things are made. Broad accepts matter, 

making the further distinction betwsen the physical and chemicallevels. 
, . 

. 
(2) AIl the authors agree on life and mind as among the intermediary 

l 

levels. Indeed, the basic core of the four major emergtmtist theories is the matter, 

life, mind triad. The argument is one of strong anal ogy: just as sorne 

combinations of inanimate matter (characterized by carbon, nitrogen, oxygen and 

hydrogen compounds~,~ rise to living organism,s th~oug~ emergence and 

without any admixture of a animating entity or prln~iple, sa sorne living 

organisms (characterized by the development of the cerebral neo-cortex) give nse 

to mind without any admixture of a thinking entity or principle . 

. (3) As the highest level; Alexander argues for Jeity, Lloyd Morgan and 

Broad opt for mind, while Sellars accepts society. Sellars arguei that society is 

sufficiently distinct from individual organisms, and produced only by sorne small 

_____ --~ber of them, that it should be included as a distinct and indeed culminating 
~ . 

/' 

y 

leveI. Like Broad, he exc1udes deity 8S a leveI, and argues for an emergentist 

system which is inde pendent of religious or theological considerations. An 

alternative level structure to these four will he proposed in the conclusion to the 

dissertation, based on the ordering matter, life, society and mind. 

AIl of the authors canvassed 80 far agree on evolution as a generat procel8 

underlying the variou8 domains of nature, one which is ,productive of nove1ty, and 

'1 
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more specifically, of non-reducible levels. But within ân emergent framework, 

they disagree about the directedness of that change, its goal and its source. Lloyd 

Morgan and Alexander adopt a teleological point of view which sees evolution as 

goal-directed, and intrinsically progressive.' The source of that change is 

supematural, in deity, which is an ever present complement to the natural (Lloyd 

Morgan), or the highest level still in the process of development (Alexander); in 

both cases the driving force is "nisus towards deity". Sellars' position is more 

consistently naturalistic: there is nothing outside of nature, nor anything back of 

it; this position is also defended l)y Broad. Sellars, in his most radical sortie 

against teleology, even denies the globally progressive nature of evolution, with 

life, mind and society exceptional peaks due to random variations in a small part 

of the cosmos. Broad explicitly rejects teleology and sees emergentism as an 

alternative to both mechanism and teleology. The contradiction between the two 

positions: the teleology of Alexander and Lloyd Morgan, and the anti-teleology of 

Sellars and Broad is clear. 

As expressed in the writings of Alexander and Lloyd Morgan, the 

teleological cause (as final cause) is closely linked with theological cause (as tirst 

cause). Common to them are the following theses: 

(1) Teleology essentially involves the notion of a goal or final cause. A " 

teleological process in the ontogenetic sense requires an end-state to which the 

evolutionary process tends. 

(2) Teleology presupposes as weIl the notion of purpose, so that the goal i~ to 

be achteve-ctfor a reason. The purpose may be intrinsic to the process, as when a 

, 
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person strives for a goal, or extrinsic to the process, as when deity, according to 

Lloyd Morgan, provides the direction for evolution. 

(3) Teleology presupposes a designer, who has so designed the thing that it 

tends to achieve its purpose and arrive at its goa1. This is an efficient cause in a 

non-theological context and a first cause in a theological one. 

(4) Teleology implies the concept of progress. Evolution as a process is 

progressive since it includes a sequence of levels al, ... ,a( where al ie the initial 

level and ar the final state, where each of the levels ai represents a further step 

towards the final goal af. 
, 

Sellars and Broad, however, 'm"aintain an anti-teleological position: 

Evolution has neither a goal nor a source. This' position has three variants, 
\ 

depending on the scope accorded to progress: 

(a) Idobal progressionisrn: despite the lack of goal, design and purpose, 

_of1tion proceeds in a progressive fashion in aIl parts of the world, though 

perhaps not at the sarne rate or at the Same leveI. This position is certainly 

consistent with an emergentist point of view; but it has a disadvantage relative to 

the teleological position. It would be surprising for evolution to progress 

""' everywhere and yet hav~ no end or goal; the teleological assumption would be a 

more reasonable assumption in this case of global progress. Weaker forms of 

progressioniam are more coherent with an anti-teleological position. 

(1)) global anti-proere88ioniem: progress never occurs for any leneth of time 

in any locality; change is 'either chaotic or tends 10 a steady state with involution 

following evolution and cancelling it out. This position is incompatible 
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emergentism, which claims that at least in some parts of the world, there is an 

orderly succession of qualitatively new le.els ofreality. 

) 
(c) IQéal progressiQnism: progress does occur in some place or places, but is 

not guarantied to occur elsewhere or e\terywhere. rhis is the position which. 

while in .ord with emergentism, is MOst clearly demarcated from teleology. 

The adoption of a teleological view does not explicitly contradict the basic 

premise of emergentism. as a derence of vitalism would. Emergentism is clearly 

opposed to vitalism, since vitalism requires a second substance (entelechy, élan 

vital) which brings about higher forms, contradicting the monistic c1aim shared 

by aIl emergentists discussed so far that novelty occurs without the admixture of a 

foreign (vital or animating) entity or principle. A teleological reading of 

emergentism, however, requires no sucb entelechy, elan vital, or immaterial 

mind to produce higher levels and so it is not formally inconsistent with it. 

Teleology is however not necessarily implied by emergentism, and 80 18 a 

supplement to it. 

In the teleological systems examined so far, this aspect of the theory is 

linked to a theological component: Lloyd Morgan invokes a supematural source to 

stand behind evolution and to drive it towards its goal, while Alexander's deity 

seems to stand before evolution and to pull it towards its end. Such a position can 
-:. 

be saved from a charge of dualism only by the strategem of invoking the 

supematural as complimentary to the natural (Lloyd Morgan) or postulating 

deity as one of the levels' in the emergent structure of reality (Alexander). In both 

cases, there ie an additional complication to tl?-e basic emergentist cIaim, , 
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requiring the further assumption of complimentary aspects or an infinite level. 

This i8 a disadvantage supposing that one wishes to have the simplest possible 

system of emergentism. The advantage of the teleologicai approach i8 the 

reconciliation of the philosophy of evolution and naturai theology, which of course 
/'-- ......... 

1 ~ _ 

was one of the stated goals of the ~ifford ,ecture -series in which the major 

volumes of Lloyd Morgan and Alexander appeared. The we,kest daim is that of 

Sellars in his 1944 article: anti-teleological and local progressionism. !te 

advantage is that of a minimum of extra-emergentist assumptions. Thus, while a 

teleological view does not contradict emergentism, as Broad claims it does, it 

nevertheless complicates it. 

The conclusion then is that neither teleology nor progress are inconsistent 

with emergentism. They differ, however, in that teleology is neither presupposed 

nor implied by emergentism, whereas progress (whether global or local) is clearly 

implied by it. It is possible to develop an emergentist system without teleology, and 

such a system would have the virtue of greater simplicity. Including a teleological 

. elem~t permits a reconciliation between evolution and belief in deity. The 

simple st possible system of emergentism involves the notion of local 

progressionism. 

" 
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This chapter will analyze further discussion of emergent evolution in the 

period from the early 1920s to date. Emergentist ideas were examine d, adopted, at 

least in part, or rejected by a number of major and minor philosophers and 

biologists. Five different sorts of reactions are discussed: 

(1) Analytic concepts of emergence: This section discusses philosophers 

who attempted to analyze the the concept of emergence and who developed variant 

versions of emergentism: G. P. Conger and his notion of epitomization, W. P. 

Montague and his factor analysis of emergence, and O. L. Reiser's concept of the 

stochastic basis of emergence. 

(2) Critical reactions to emergentism: A number of criticisms of 

emergentism will be examined, including Stephen Pepper's daim that 

emergence is an incoherent concept and Charles Baylis' argument that the 

ubiquity of emergence rules it out as a basis for a distinctive philosophy. William 

McDougall's eriticism of emergentism from a dualistic point of view, and 

Bertrand Russell's rejection of emergentism from a monistic point of view will be 

discussed as further critiques of emergentism. 

(3) Related philosophieal systems: Two evolutionary philosophies 

related to emergentism will be discussed: J. C. Smuts' holistic evolution, and J. E. 

Boodin's cosmic evolution. In addition, the influence of emergentism on a 

number of more distantly related views will he examined: J. S. Haldane's levels of 

interpretation, C. E. M. Joad's views on emergence and interaction, A. N. 

Whitehead's process and novelty, and G. H. Mead's social emergentism. 
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(4) Related biolo2Îcal yiews: To be mscussed in this section is the work of a 

number of biologists, beginning in the later 1920s, who developed concepts related 
4 

to emergentism These include Joseph Needham and J. H. Woodger, whosc 

theories of integrative levels share with emergentism the recognition of non

reducible levels of reality. This notion of integrative levels was also taken up by 

Julian Huxley and Alex Novikoff. During the 1940s the concept of integrative 

levels was the major residue of emergentist ideas in science and philosophy of 

science, at a time when emergentist philosophy was in a period of "eclipse". 

5. Recent debate: This section will discuss the work of James K. Feiblemnn 

and Ni,colai Hartmann, both of whose books on emergent evolution were pub1ished 

in the early 1950s, though their preparatory work goes back t~ the 1940s. The 

section will then conclude with an examination of the more recent work of Mario 
• Bunge, Karl Popper and Jonas Salk, as indications of the renewed intcrest for 

emergentist ideas in the philosophy of science. 

The import of this chapter is to show that emergent evolution was a 

phi1t5sophical trend, particularly during the period from the late 1910s to the mid 

1930s. Though "eclipsed" by other developments in the philosophy of science Crom 

the mig 1930s to the early 1950s, it is now a focus of renewed inter est. The general 

conclusi~n ta the dissertation surns up this analysis of emergent evolution as a 

trend and a puts Corward a proposaI for a modified emergentist level structure of 

reality. 
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(1) Other Cgnœpta ofEmenrenœ 

Three philosophers will be discussed in this section: George P. Conger, " . 
Oliver L. Reiser, and William P. Montague. Their contributions involve an 

attempt to analyze the concept of emergence, though their efforts did not have as', 

great an influence as those of Alexander, Broad and Sellars. 

a',Emergenœ BI EpitomJzgtiop; George P. Coruœr 

Conger's article "Evolution and Epitomization" appearlAfl in 1921, and thus 

very early in the development of the evolutionary emergentist trend. Indeed, it 
• 

appeared before the publication of the major books on the subject by Lloyd Morgan 

and SeUars. Though Alexander's Gifford Lectures were by then available, Conger 

doee not cite them in this article. He does, however, refer to Spaulding's "creative 

synthesis", and Sheldon't; "productive quality" 1. 

(a) Factual and FormaI Realms of ReaIity ) ~ 
. l. ' 

Conger's point of d:parture is the the conflict between mechanistic and 

teleological explanations in biology and peychology. The solution he finds is the 

principle of epitomization, defined as follows: nIt ma~ be defined in general as the 

occurrence, at the so-called later stages of evolution, of structures and processes . 
which are essentially analogous to those occurring at the so-called earlier 

l 

1 Thil latter concept i. dilCUlled in W. M Sheldon. Strite of Syttema aJld Productive Duality 
(1918)., though thill system ill not otherwise an emergent evolutionary one. 
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stages. "2 These significant structures and processes are identified as: 

individuation, interaction, reproduction and integration. Following Spaulding, 

Conger holds that integrations which are not mere aggregations are productive of 

new things. A whole is equal to the sum of its parts only as an abstraction in 

mathematics, not in evolutionary reality. It is through the process of 

epitomization that novelty is to be built up, a novelty which is relative, not 

absoÎàte, since b~sed on preeeding stages, : 

. , 

There is no such thing as the ahsolutely new; thing. that are called new have to he 
related to former experiences in order to he caHed anything at all. That old thingl, 
under appropriate conditionS", unite to forro new things is then the very Iprin, of 
evolution - it is this process which enahles the world to get from one staie of 
evolution to another.3 

, . 
tThere are three implications of epitomizatÎon for the level structure of 

reality which Conger diseusses at this stage of his theorizing: 
• 

(1) The principle of realistic monadism: The basic kinds of objecta, called 

monads, can be enumerated in one or more evolutionary series. In this first 

prticle, Conger enumerates three series: (a) the physical series, with six monads 

(electrons, atoms, Molecules, astronomieal bodies, solar systems, galaxies; (b) the 

biologieal series, with at least five monads _ and perhaps more: organic 

compounds, further products of the organic compounds, unicellular organisms, 

multicellular organisms, and social groups of multicellular organisms; (c) the 

nervous system, with perhaps five monads: effector and receptor cells, nervous 

2 G. P. Conger, "Evolution and Epitomization" (1921), p. 539 
3 ibid. p. 571 

'1 



( 

( 

c 

. Cluwter3 Furtber Dehate oyer Emmentism Pa~e 233 

areas, simple reflex arcs, eomplex reflexes, and finally, sentimeJ1lfJ, values and 

selves. To this effect, he sets out his monads in three parallel series as follows: 

(1) Electrons 
(2) Atoms 
(3) Molecules 
(4) Astronomieal bodies 
(6) Solar systems 
(6? .. ) Clusters, Galaxies, etc 

(environment) 

C.7?) organ ic compounds 
(8?) chromatin? 
(9?) unicellular organisms 
OO?) multicellular organis 
(11?) Social groups 

(internaI medium) 

(..12?) specialized cells 
(13?) Nervous areas 
(14?) SImple Reflexes 
s (15?) Complex Reflexes 
(16?) Complexes 

Note that Conger has (6) left over with no correspondences in the two other 

series. Moreover, he is not fully sure of the monads aRer the fifth, and indieates 

this with question marks. The cosmogonie series is considered as the medium, 
... 

the biologieal as environment, and the neuropsychologiea) as the internaI 

medium. 

(2) The principle of parallelism: The grouping of the monads into three 

series is not an isolated fact, but reveals an inner relationship among 

corresponding monads of the three series. "Essential similarities of structures 

and proeesses are repeated, not only in monadic stages, but in the cosmogonie, 

biologieal and neuropsychological series as sueh, with successive relations of 

container and contained on amaner seales, but with higher degrees of complexity 
) 

Il • or, as it may he put briefly, eosmology is epitomized by biology; biology, in turn, is 

epitomized by neuropsychology. "4 

". " 
" ibid, P. 574. 
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Conger sees the possibility of incorporating in his system, a monistic one, 

the hitherto opposed positions of mechanism, vitalism and behaviorism, each 

describing an aspect of one of the physical, biological and mental stages: 

Perhaps the conceptions of mechanism should be employed to de scribe the charnieal 
ongin of the life processes, while those of vitalisrn ahould he interpreted to lignify 
the fact that the biologiea) series departs from the cosmogonie series in what we 
have called an interna) deployment In other words, perhaps mechaniam ia 
properly a concept of origins, whiJe vitalism is properly a concept of orientation. of 
the biologiea) series with reference to the cosmogonie. SimiJarly. perhapi 
behaviorism can tell us more of the origins and elementary charaeteriatici of the 
neuropsychologieal series, while the oIder views exhibit more of the orientation and 
larger relationships of the neuropsychologieal structures and proccsses.5 

Conger's system, however, is a' monistic one. There is no need to assume 
\ 

extraneous.Jorces which intervene between two series, be)t a vitalist impulse or 8 

spiritual force. The metaphor is' that of a Jllulti-stage projectile: at a point in the 

trajectory, a second explosion and then a third occurs. No outside factor or force 

\ different in nature from that producing the initial trajectory is required. 

(3) The principle of connection: Instead of considering each series 

separately, or in parallel, the series are considered in their connections two at a 

time: 

When the first and second series are taken together, we have eco)oey; when the 
second and third are taken. we h~ve phy.io)ofÎca) psycho)ol)'. The third 
implication of the hypothesis of epitomization ia that eco)ol)' ia epitomized by 
phyaiological psychology; the living organisms are to the earth a. the nervoui 
system is to a multicellular organism.6 

jI 

6 ibid, pp. 579-80. He refera to Bergson in Creative Evolution u the IOurte et: thi,llUIPIÛon. 
6 ibid, p. 581. AB a deduetion from thil, Conger sayl that "lOcial croup. in the hiatory of the earth 
may be eompared to complexel in the experience of an individue)". 

\ 
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Other articles Conger wrote in the 1920s will be considered in the next sub

section in the context of bis debate with H. Chaf>man Brown. The major addition 

to the theory came in 1928, in bis article "A Hypothesis or. Realms". The three 
& 

series (phYBical, biological and mental) are now called realms, but this is merely 

a terminological change. The substantive change is t~e addition of three 

additional realms from the formaI sciences: logic, mathematics and "geometry

kinematics ll
• Conger opts for a realistic view of the logical and mathematical 

forms which are tI .. .independent not merely of mind, but of life and matter as 

well."7. This is the motivation for Conger's placing of logic and mathemaotics in 

realms of theïr own. Moreover, he adds to the two realms of logic and 

mathematics, a third, the "entities or events" of geometry-kinematics. This is 

really a formaI representation of space-time events, and the references Conger . 
gives are to Whitehead on extensive abstraction, and similar notions of C. D. 

Broad and Bertrand Russell. 

To thtf previously mentioned three basic implications of epitomization, 

Conger now adds a further principle: 

'. 
(4) tbe princjple of "cumulatiye coordinatjon": Tl)is is an analogue to 

Alexander's idea that higher levels are the "minds" of the Iower ones, and is 

formu18ted 8S tleach succeeding realm is the "mind" of the preceding realm."B 

He notes that each realm ends with a level which is the first level of the 
, 

lucœeding realm, and concludes: "My conclusion, then, is that there is a chance 

70. P. Conger, liA Hypothesis of Realms" (1928), p.209 
8 ibid, p. 215 
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for a consistent argument 'that logic, number, geometry kinematics, matter, life 

and mind form a progressive series of realms offering at 1east a framework for a 

realistic metaphysics to be developed in accordance with the data of the various 

sciences both natural and abstract."9 

This plan was carried out in his massive, and unusual A World of 

Epitomizations: A Study in the Philosophy of the Sciences (1931), a work ofjust 

over 600 pages which outdoes Wittgenstein's Tractatua in at le8st . one respect: 

Conger's numbering of ~is sections utilizes decimal numbers to six p~ 
of course, the number of levels has increased with the incre8se of re81ms, though 

the work should not be written- off bec~use of its prolixity. C'Jnger could be quite 

clear and expository when he wanted. His New Viewa of Evolution (1929) is a 

pleasant and useful history of evolutionary philosophy of both the 19th and 20th 

centuries; and one of the only books mentioned in this dissertation which 

criticizes the campaign against evolutionary theory being waged in the southern 

United States during the period. Further comments on' Conger's system will, 

however, be based on the more accessible article "Epitomization and 

Epistemology" (1933), which Conger himself notes is a résumé of the major points 
~ 

of his 1927 book on epitomization. No substantive changes are made, but an 
. fi interesting metaphor for a visual represent'ation of his system as coneentne 

cirdes is made: 

The six realms, then, taken' in the orcier lolie, number, ,eometry·ldnem.tie., 
matter, lire and mind, are in tran.itive relation.hip. of inclu.ion, or of' "container 
and contained", Most ealily mualized in a di."..m or .ix circle. in loch. 
relationship, with mind represented by the inmolt. 'lb •• truetur .. , 01' monadl, of' 
eaeh level and realm selectively interaet ,with th, mon.dl of' environSn, or 

9 ibid, p. 216 
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containing prior levels and realms. & the various levels and realms develop, and 
the iucce •• iv,e epitomization. proceed, th~ interactions become more and more 
ir\trieate. and appear as a kind of "cumulative eoordination" in the uni verse, so 
tbat, frS1 example, the living organjams are cumulative coordinations of the 
Itructure. and processes in their environment, and minds (which, at least for the 
aa'k.e of the argument, are defined aa "nervoua systems at worktf

) are cumulative 
coordinations of the structures and proce88es ins the~r bodies and their 
environments, too. Cumulative coor4ination makes for differeneeS' between 
luceeuive levela and realms, while epitomization makes for underlying and 
e •• ential resemblancea.10 

He notes ~s -weil that some structures and processes from ope realm persist 

into 'Ister re~lms, which, sHows for elements of reductive trestment. "This is why 

( psychology', fo~ example-, taken analytically or reductively, is after a fashion 

describable in terms of physiofogy, and physiology in 'terms of physiçs and 

chemistry, and physics and chemistry in terms ofmat~ematics ~d logic."l 1 

(b) EmerRptism and Materialism: Con2"er-Hrown debate 
", , 

l-
. 

Conger's early writings provoked an immediate response frpm Harold 
il 

Chapman Brown (Staiûord University). Brown had already published an article 

several months previously ~titIed "The Material World - Snark or Boojum" 

<1925f The referenee in the ~ubtit1e is to the Lewis CaroU poem, where the 

hunting of the snark may d~termine it to be really something, a snark, or . . 
evanescent and vanishing, the boojum. Brown's' philosophiea} question is 

whether modern science has found matter to be real,..-M... whether matter has --... ...... , 

"vani8~ed" as the resuIt of the analysisfofthe atom into electrons and protons. 

; y 

• 
" 

! 

• 10 O. P. Coneer, "Epitomi&ation and_Epi.molOlY" C1933}., p. 7. 
11 ibid. p • .,4 

., 
- \ 
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In Brown's view, matter has not vanisheCl, but bas been sh~wn to be more 

complex than previously thoûgbt. What has to be changed is the old mechanistic 

theory of matter, according to which atoms are solid and imperlshable; atomisnl 

must be replaced by a "dynam~c conception of certain critical regions in space

time reality," involving new typés of entities described by the equations of 

mathematical physics. Atoms are integrations of luch space-time regions, 

·"struct.ural regions functioning as wholes, but analyzable into interrelated lesser 

critical regions." 12 With this new conception of 'physical' t he then notes that 

materiaUsm13 can be defended" since "In this sense the living object, or even ft 

. mind or a society, is as much a physical object as an atom" 14. Brown argues that 

in any level theory of reality, the properties of entities at higher levels can -be 

reduced to those at lower ones, since aIl properties are characteristics of regions 

of spacetime: 

The thesis is being clarified that reality may be ~nalyzed into level. of-en,titie. 
sucÀ that the properties ofhe entities on any level can he conceived a. conuquencel 
of the properties on a.lower level, and conditiona of the occurrence of propertiea on a 
higher level, in the sense that if any e~itiel change, their cons~ mUlt ha~~ 
changed, and theïr consequences he different.lf> r 

Yet this' proposition seemo contradicted bi the following declaration, just 

one page Iater, which can be read as a move towards a holistic, perhaps an 

emergentist view. Certainly, it is not reductio~st: ,. 

, . , . . ç- --------, . 
12H. C. Brown, ''The Material World • Snark or Boojum" (1926'), p, 210 ' 
13 Materialism has been defined a. follow.: "MateriaU.m aima to iQterpPet th. proct.H. of life 
and mind as manifestations of the fundamental proceues of phy.ical nature. ft ibid, p. 209. 

• 14 ibid, p. 210 . 
15 ibid, p. 210 
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In een raI, when any integrated whole reaets with anotheT, the related processes in 
itl co tituent& have to conform themselvea to demands put upon them by the whole. 
Thi. 1 particularly important for a mateTia1istic philosophy, fOT it means that, 
even lthough man il conceived as an artual part of the cosmos, a physicalObject 
amo gst otheT physical objects, nevertheless, his behaviouT is not Teducible to mere 
che ical and physicallaws, however it may be conditioned by such laws.16 

The question is open: will Brown move towards an em~rgenti8t as weIl as a 

• matetialist position? The negative response appears in his next article, "A . 
Materia1ist's View of the Concept of LeveIs" (1926), which is a reply to Conger's 

"The Doctrine of Levels", and a development of bis own "The Material World". 

This 1926 article is a general criticism of emergent evolution and refers ta Lloyd 

Morgan, Alexander and Sellars as weIl. Brown's criticisms specifically directed 

at Conger's definition of levels are as follows: (1) The notion of "relative 

independence" of levels (and the things that are parts of the~) only applies to 

biologieal organisms; physical entitiés (such as atoms and molecules~ are not only 

relatively independent, but manifest "a more radical type of independence"; (2) 

The notion of more complex things built up through the integrative operation of 

evolution neglects the existence of disintegrative processes even in physical 

evolution; (3) Brown disagrees with the proposition that matter, life and mind 

fonn three distinct levels. His own classification is that of a bifurcation between 

matter up to and including unicellular orgflni8lnS, and life, taken ta include vital 

processes from the multicellular up to and including mind. Mind in particular 

can be explailled by biologicaI considerations as the result of the action of certain 

biochemi'cal complexes already present in more primitive multicellular 

organisms. Brown considers the possibility of a third level, that of societies, but is 

unsure whether the properties of the group are not just statistical manifestations 

VI ' 

1$ ibid, p. 211 
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" df the behaviour of the individuals, even when the individual behaviour is 

modified by group membership. 

Conger replied with the article "What are the Criteria of Levels?" (1926). 

This article takes a~ its point of criticism Browo's rejection of the level structure 

of reality Conger had proposed. Conger reviews his analysis of three realms, the 

cosmogonic, biologiesl and neuropsychological, with now a total of 19 levels each. 

for a total of 57 levels! In the physical realm, the advance ie now from the aether 

or space-time through to the physical cosmos; in the biological, from the 

inorganic environment of life through to the totality of nations forming the "greot 

society"; a~d in the neuropsychological, from animal bodies to the totality of 

values or ideals considered as personality. It is not sufprising that Brown, who 

had difficulties with three levels, did not ~ply to Conger, and the debate ended at 

this point. 

In terms of the analysis of this dissertation, the above debate is 

disappointing. Conger has defended an emergentist level theory of reality, but one 

80 complicated and eccentric as to repulse any adherents; while Brown has 

defended a materialist point of view, but one too simp1istic when it cornes ta the 

level structure of reality. The views of Conger and Brown are not antagonistic in 

principle, but fail to coalesce because of the extremes of complexity and simplicity 

each manifests . 
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cu), Emergence end the &9çheeÛ{ë OUyer L BejfHllt 

A Oliver L. Reiser (University of ~ttsburgh) tried to link emergence with 

the~namics and electrodynamics in "Life as a Form of Chemical Behaviour" 

(1924) and "An Electromagnetic Theory of Matter, Life and Mind" (1927). The 

second law of thermodya~ics is said to provide evolution with its direction and 1 
irreversability. Electromagnetic theory is considered as an attempt to analYW 

things into their associated fields in space-time. The key point is reached when 

Reiser states his view that emergence rests on the relation of the macroscopic to 

the microscopie: "The theory whieh 1 wish to propose is that these discontinuities 

of the strata of nature, with their new laws of behavior, emerge wh en the 

microscopie whirls of events are unified into the groups of behavior which may be . 
termed macroscopic rhythms".17 ln the transition from the micro to the macro, 

statistical considerations are brought into play, but a priori predictions cannot be 

made as to the exact outcome: 

Any thing is a kind of statistical constant of high stability (vide "isotopes"), but in 
the tr.ansition from one behavior complex to another the probRbility becomes 
di.con~inuou8, and a prion induction gives way to the empirical observations 
which record the "history" or forward movement towards the "co ne ûf the future", 
which i.I the asymmetric time order of evolution.IS. 

A major diètinction is between the static and the dyDamic. The point is 

developed in "Probability, Natural Law and Emergence" (1926). In Reise<t's view 

there are two ,distinct laws of nature: "(a) causal laws iiving rigid determinism 

and predictability, and (h) statistical laws yielding mere probability and . , 

17 Oliver L Reiser, "f.n Electlromagnetic Theory of Matter, Lite and Mind" (1925)., pp. 611-612 
18 ibid. p. 618 . 
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introducing indeterminism into the calculations".19 The transition from the 

microscopie to the macro sc pic brings about "order" from "chao&" through a 

process of statistical averagi . "Now if order can he produced from the "chaos" of 

random distributions throug an averaging process, perhaps the "emergents" 

which are figuring so prominently in the speculations of contemporary 

evolutionary philosophy are but the "central tendencies" of statistical 

distributions. "20 

In his "Mathematics and Emergent Evolution" (1930), Reiser takes a 

further step to formalizing the difference between emergent and resultant 

processes, in the distinction he makes between the types of mathematics involvcd 

in the two distinct processes. Continuous equations of differential calculus are 

said to apply when working within a level of reality, but discontinuous, finite 
" 

difference equations must be used in going from one level to another: 

In transition from one "Ievel" to another a dift'erent type of mathernatici mUlt be 
ernployed, probably that of finite differenee equationl. However, when We have 
reaehed the "new" leveI, where unifonnity again reigns, it i. again pollible to 
ernploy ealculus.21 

In his book Philosophy and the Concepts of Modern Science (1935), the 

distinction is expressed as follows: 

When dealing with wholes (W), the propertiel of which are additive ~ add.), t~e 
reluIt cao be represented by a linear equation aymbolized in the molt sene ... 1 fonn 
as follow6: 

19 OliveT L. Reiser, "Probability, Naturel Law and Emerrence" (1926), p. "28 
2Omid, p . .a l '; 
21 Oliver L. Reiser, "Mathematici and Emergent Evolution" (1930), p.516 

1 
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W add. = fiA) + fiB) + fiC) ...... n .. 

~ 

But the properties of ft true emergent, or gestalt, are non-additive; the properties of 
the whole (W nDn-add.) are not the eum of the properties of the constituents, and 
mathematically we can on1y indicate: • 

W non-add. = f(A, B, C, ..... n)22 

Reiser does not develop bis analysis of emergence any further, and he . 
devotes more space in Philosophy and the Concepts of Modern Science (1935) to a 

favorable review of holistic ideas (based on the gestalt theorists in psychology) 

__ .than he does to the problem of emergence. 

<m). FnDctiODa) Ana]ysis of Ememencej W. p. Montague 

William Pepperill Montague was one of the contributors to the collective 

volume, The New Realism, with an article entitled liA Realistic Theory of Truth 

and Error" (1912). In his 1929 article, "A Materialistic Theory of Emergent 

Evolution", he attempts to provide a mechanism to explain the emergence of 

plants, animaIs and persons. Montague attempts to analyse the mechanism of 

this transition, and he argues that this can be done by demonstrating the 

existence at each level of reality of two factors, one dominant and the other 

8uhordinate. The emergence of a new level occurs when the subordinate factor 

becomes the dominant one. This is an attempt 10 ground qualitative novelty on 

quantitative displacement: 

"That is to say, we ahall endeavor to show that there are the same two factors in any 
pair of suecellive levels, and that the transition from one to the other, momentous 

D Oliver L. Reiaer Phi1oIopby and the CoDoepU oIMoc1em ScieDœ (1935), p. 131 
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though it may be, is adequately explained by a continuou. quantitative erowth of the 
htwer factor until the entiea) point is reached when it raina •• cendaney over ih 
former superior and there emerges a novel quality of beini' aeeminr1y 
discontinuous with that whieh gave it birth. 23 

The transitions on his theory are as follows: 

(1) The emere-ence of the oronic from the inoua~c: At the inorganic level 

the dominating factor ie that of kinetic energy "with its tendency to diffuse and 

run dowJ by conduction" while the secondary factor is that of "potential energy 

with its tendency to perpetuate and reproduce by polaric induction"24. With the 

evolution of protoplasm, this second factor cornes to predominate and with it 

emerges the organic level. 

(2) The emere-ence of animallife from plant life: At the level of plant lire the 

dominant factor is "the capacity for receiving, retaining and organizing the 

energies that are bound up with matter as food" 25. The secondary factor is the 

same capacity, but not restricted to matter in the form of food. Rather, it includcs 

the capacity of the nervous system to utilize energies su ch as light and sound for 

the various senses su ch as sight and hearing. This goes beyond the merely 

passive capacity of the chlorophyll mechanism of plants. Animal life emerges 

with the dominance of the second factor, so that the animal is a "doer", and not 

merely a "grower" as with the plant. 

23 William Pepperrell Montague, (1929). "A M.teriali.t Theory or Em.rrent Evo)ution", p. 269 
24 ibid, p. 269 
26 ibid, p. 270 
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(3) The emergenc~ of persons {rom animal life: The two factors here are 

identified as (a) "the vegetal and inherited factor of body-building anabolism", and 

(b) "the private history of the organism's own adventures with the surrounding 

world."26. Montague also admits the possibility of a fourth emergence, from the 

personal to the divine, this latter a reading of Alexander's deity as independent 

and self-reproducing culture: 

If man were able to give aetual life to the children of his spirit and to endow them 
with the same independenee and capacity for self.preservation and reproduction as 
that possessed by the parts ofhis body, he would have attained the next higher level 
of evolution, which following Alexander, we rnay denominate the level of Deity.27 

Montague's analysis is unique, in that he attempts a two factor explanation 

of emergence. Emergence is the result of the secondary factor growing 

quantitatively beyond a critical point and supplanting the formcrly dominant 

factor. One problem involves his choice of primary and secondary factors. They 

seern to be no more :than a description of sorne characteristic of the level being 

considered, and not a causal factor bringing about the state or' affairs described. A 

second problem involves the determination of what the critical point may be, 

beyond which emergence occurs according to the mechanism he puts forward. 

How does one quantify the various factors? How does one determine the value of 

the critical point? Montague makes no suggestion conceming a measure of 

complexity that might be relevant to this problem. The attempt at a materialist 

theory of emergence is still born in this respect, and Montague did not develop it 

further.28 

26 ibid. p. 271 -
27 ibid, p. 272 
J8 Montque, in his autobiographie article, "Confelsions of an Animistie Materialist" (1931), does 
not discUis the problem of emerpntilm 
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(2) Critiçel Bœçtigm tp Ememnre 

The criticisms to be discussed in this section have been selected a8 typical of 

different types of negative reactions towards emergentism. Among the critiques 

formulated are the propositions that emergentism is incoherent and thel'eforc 

illegitimate, ubiquitous and therefore trivial, or offering alternative interactive 

dualist or neutral monist philosophies. 

(i) Ememnce as Epiphenowffllo) or non-Causal; Stephen Pellner 

The strongest critique of emergentism was that put forward by Stephen C. 
t 

Pepper in his article "Emergence" (1926). Pepper sets up his argument as follows: 

According to emergentism, there are emergent qualities or emergent laws. A 

theory of emergent qualities is dismissed as "palpably" epiphenomenalist, and he 

devotes no more analysis to this aspect of the problem. As to emergent laws, 

Pepper considers as typical the case where four variables q, r, s, and t at level B 

are related by sorne law fI (q, r, s, t). Next, he supposes that rand s give rise to 

some new emergent property at a higher level C, so that a new function f2(q." r, s, 

t) de scribes the relationship at this new level, with f2 an emergent law for level C. 

Pepper 88yS that this cannot he the case, for according to him, if f2(q, r, 8, t) holds, 
. 

then this implies that fl(q, r, s, t) could never have held, (unless the event were a 

chance occurrence which would, however, eliminate any regularity). His 

reasoning is as follows: "The point is, either fI ~dequately describes the 

interrelationships of (q, r, s, t) or f2 does; or if neither adequately describes the 

interrelationships there is sorne fa that does, but there can not be two adequate 
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descriptions of the Bame inter-relationships among the same variables."29 

Therefore, either emergent change ie epiphenomenal (in the sense of emergent 

qualities), or there can be no such change (because emergent laws are 

impà-ssible) . 

Thus, if emergent laws exist, they must either be ineffectual and 

epiphenomenal, not entering into further causal relationships, or effective and 

reducible, "capable of being absorbed into a causal system". This part of his 

argument is motivated by the belief that emergent laws contradict the basic aim of 

science: "It is a natural ideal of science to derive aIl laws from a certain limited 

number of primitive laws or principles - not necessarily from one single law - and 

so to convert science into a mathematics" 30. If the emergentis\ presses his daim 

that there are irreducible but effective laws, Pepper adroits these as chance 
. 

occurrences, "irreconcilable inconsistences in the physical system".31 \ 

In conclusion, Pepper holde that (excluding chance occurrences) qualities 

and laws which are considered as emergent must-be epiphenomenal, not 

entering into further causal relationships, and thus incapable of leading to a level 

structure of reality. Laws are either predictable, or epiphenomenal, but they 

cannot be both emergent and causal. 

Pepper's argumentation, however, is based on the recurrence of rand s as 

variables in laws at levels B and C. despite the fact that a new emergent system 

~9 Stephen C. Pepper, "Emergence" (1926), p. 242. Pepper was teaching at the University of 
Caliromia at the time. 
SO ibid, pp. 20&3"" 
31 ibid. P. U4 

/ 
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has arisen at level C with components rand 8 from level B. Consider the case of 

the transition from the organic chemical to the biological level. In this example, 

let sorne carbon based molecules rand s appear at the lower, chemical level. , 
1 ) 

Molecules cannot reproduce, but suppose that r and s combined together form a 
~ . 

cell, which does have the (emergent) property k of reproduction .. Symbolically, c = 
C4(r, s); where c is a system (the cell) which has an emergent property relative ta r 

and s; it is a property k of the system C4(r, 8) which neither r nor s possess. Naw 

there are laws about the operation oC cells, into which c now enters, say f~{c, a, b). 

Here it is c, a system composed of r and s, which enters into the law, not r and s, 

the component parts. Pepper's argument is based on the law8 Cl and f2 taking 

precisely the sarne arguments; but in the above analysis of emergence, this is not 

the case. 

. 
Pepper's daim that emergent laws contradict the "aim of science" to have a 

system oC causal laws reducihIe to a' smaU number of basic Iaw8, is explicitly 

based on the axiomatic model of mathematics. But mathematics is a forma] 

science, and biolo~, psychology and chemistry are Cactual ones. It is not prima 
\ 

Cacie evident that ,n ideal for the formaI sciences (if indeed, it ie an idea1 at aIl, 
e 

and the Cailure of logicism seems to show that it cannot he achieved even in 

mathematics, at least insoCar as the reduction of mathemstics to logic is 

concerned) can he transferred automatically to the factusl sciences. At the very 

hest, his argument is that the knowledge structure of science postulated by 

emergentism is different Crom his own ideal of what science should be; this does 

not refute emergentism, hut rather 8ay8 that Pepper ie not an emergentist. 
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CIi> Em""",PCe And Subm«aepce; ChArles BayliM 

~ , 
The criticism by Charles Baylis' (Brown University) in "The Philosophieal 

Functions of Emergence" (1929) is more profound. Baylis makes the point that 

attentio~ has been centered on the emergence of new properties due" to the -

synthesis, or integration of components; he draws attention to the converse 

phenomena of submergenee, and then adds ta .this the proeess of disintegration of 

wholes. Rather than having only (1) integrative emergenee, where a new property 

appeara as the resu1t of the integration of parts into a whole, he adds t~ree other 

possibilities: (2) integrative submergence, where sorne properties of thè parts are 

lost in the resulting whole; (3) disintegrative emergence, where new properties 

arise as the result of the separation of a whcile into its parts, and (4) disintegrative 

submergence, where properties of the who1e are 10st in the process of , 

. disintegration of the who1e. Baylis then argues that all four types are legitimate 

occurrences. This May be represented as follows: 

elllel"Pnœ submergence , 

iuteerative integrative integrativee 
emergence submergence 

cUliDtetrative di sin tegra ti ve disinteg rûtive 
emergence submergenee 

Baylis provides the following analysis taking the standard case of hydrogen 

and oxygen combining ta form water: 
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(1) Integratiye emeœence: At normal temperature and pressure, water is a 

fluid, though at the same conditio/s, neither ofita components ha'd th~t property. 

(2) Integratiye submergence: Water 10ses the property of heine a las at 
-' 

normal temperatqre and pressure, a property which bath of its4Components had. 

(3) Disintegratiye emergencp: Hydrogen and oxygen wh~n separated !rom 

water exhibit the property of being agas, which they did not poaBeaa as members 

of the compound. 

(4) Disintegratjye submen;ence: Hydrogen and oxygen 1088 the property of 

being part of a liquid compound which they had when combined as water. 

Baylis argues that each of the four above cases invo1ve the non-predictability 

of the emergent or submergent property resulting from integration of parts or 

disintegration of the whole. One May assume with him that for a scientist who 

knew nothing of hydrogen and oxygen before the separation of water, their 

submergent properties (of being a gas) via disintegration would be a genuine -
novelty, unpredictable on the basis ofhis previou8 knowledge. The same applies to 

the other cases. 

Now Baylis makes two further points in his argument: (1) "Emergence and 

submergence, integrational and disintegrational, occur in the realms of physical, 

mental and logical entities, not merely occasionally but ubiquitously."32 In short, 

they i'accompany every change in the universe." (2) This ubiquity and the problem 

of distinguishing between the four types of emergencelsubmergence is preciaely 
• 

the problem w'ith emergence. Baylis holds that if a philosophical sy8tem i8 to be 

32 Charle. Bay1i~, '1'hè PliilO1OJ)hical Function. or Emerpnce" (1929), p. 376 
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based on emergentism, this characteristic must he non-ubiquitous and. detectable. 

But Bàylis argues that emergence is neitber of tbese. 

Consider the problem of de~bii;ty. By the ubiquity ~ent. we ~ he 

a8sured that evéry complex bas at least one emergent propérty. But which one? 

Baylis considers the case where i t is helieved that X is an emergent property of the 

complex R(A, B). For X to be emergent, it must Dot he a property of A or Bor any 
1/0 

proper part of A or B. But analysf", is .... never complete, and we can' never he sure 

that X is not a resultant prôperty of SODU! part at a furthér level of analysis. "~o in 

the case of any complex, it is always possible that any character tbought' to he an 

emergent from it May be a character of some as yet undiscovered element of the 

complex. "33 Baylis then concludes: "'rhese two facts, the ubiquity of eme'rgence, 
-

and the difficulty of ever heing sure that a particular character is an emergent of 
. 

a particular complex, render the concept almost useless philosophically."34 

Baylis goes on 10 make the foIloWÎng further criticisms: (1) The inference 

from emergence to evolution is erroneou~. Emergence, 8S the mode of 
f-

introduction of novelty, mâ,y be 8 necess8ry condition for evolution, but it is not a ~ 

sufficient one. For the proeess may he one of devolution (disi~tegrative emergence 

or disintegrative submet:gence); (2) There is dispute among the emergentists as to 

the numher and _,type of levels of reality. "Such disagreement itself i~dicates the 

futility of the labor. The truth seems to he that any number oflevels May he picked . , 
oiÎt according to the taste anCf inclination of the choosér/'35 

,33 ibid. ,p. 377 
84 ibid. p. 377 

1 

• ibid, pp. 378-'19 
.i 
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, 
, 

Bay,lis' criticisms are more important and better formulated than those of 

Pepper, though historically, the latter's criJlcisms had a greater ;,mptict, if only in 

the negative.36 Baylis' argument rests to a great extent on his conte~tion that' 
..-

every change, or at least every change bringing about an integration of 
" 

components or a disintegration of a whole, involves 'emergence or its converèe, 

submergence. The argument is based on the universality of emergence, and it 

this assumption that is not warranted. AU change has become emergence, and 

emergence has simply become another term to designate change. The move 
, 1 

required to prevent Bay1is' critique (emergence as so p'ervasive as to be trivial) is to 

limit the application of emergence to significant cases, and make the emergence 

of levels the paradigm case. 1t becornes necessary to circumscribe the 8cope of 

emergence in such a way that not everything has emergent properties. This 

means that emergence occurs only in sorne classes of things, resulting in the 

emergence of new levels of reality. This, and Baylis' 8ugge~tion that 8ubmergence 

should he taken into account as the corrrelate of emergence, will he taken up in 

the conclusion. 

, -v 
(üi) P!!pUstie critique QfEmergentiamj WjJUem. MeDougll 

The foremost critic of emergèntism during the 19208 was the psychologÎst 

William McDougall, whose Modern Materialism and Emerlent MateriaU.m 

(1926) was the only book length cnticism of,emergent evolution published in 
.. 

J' t 

36 It wu Pepper's article that Wilfrid Senarl and P. E. Meehl would addrel. in their own 1956 
paper which would do 80 mucb to rein.tate dilCÙUion. on emelienti.m in the main.tr.am of 
philo80phy of science:, 

( . 
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gall had already made a sortie into the field of philosophy of 

nd Mind: A Defense of Animism (1915), where he had 

defended an interactioni dualist point of view. Among his other philosophical 

writings was Riddle of LUe A Surve of Theories (1938) where he extended bis 

psychological dualism to vitaIislllWY.L.LI 

McDougaII had early on developed an interactionist dualist approach to the 

mind-body problem, evident in his article "On the Seat of the Psycho-Physical 

PrOCeS8l\8" (1901), where he combines this with interesting speculations of the role 

of the synaptic connections. The philosophical background to his view is found in 

Hermann Lotze, who argued that the m.ind is immaterial with multiple sites of 
Î 

interaction with the material brain. There is no one site of interaction, such as thè 

pineal gland in Descartes' theory, but ~any, and McDougall identifies the 

synapses with these multiple sites of min<ilbrain interaction: "And if the view that 

1 advocate should prove to be true, then t~ose who adopt the spi~tualistic 

hypothesis will have to regard the synapses as the places of interaction of the body 

ana soul. "37 Hè combines this with a correspondence view of the relation between 

ideas, consifIered as mental objectf?, and complexes of neurons, the material base 
\ 

of ideas. 11 terms anticipating D. O. Hebb's cell assembly theory, McDougaIl 

states thatJ to each idea there corresponds a complex of neurons, strongly 

intert\cting via their neuronal links. A new idea is associated with an existing 

one, or' a new feature of the idea developed, by the facilitation of nerve impulses 
\ 

between the old neuronal system and the newly activated neurons corresponding 

to the new idea or aspect of the idea. 

37 William McDougall. "On the Seat of the Psycho-Phyaica1 Procesles" (1901), p. 580 

.. 
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In his volume Physiological Psycho}olY (1905), McDougall develops his 

views on interactiçmist dualist philosoJ)hy, W'hat is ofinterest in the context of the 

discussion of emergentism ie the analogy he makes between mind-brai n 

interaction and electro-magnetic fields. When an electric current passes through 

a wire, a m~etic field is also, established about it. Whe two suc wires are 

\ placed near each other, a complex ihtkractlon results, \Vith mutual modo lcations 

of the electric currents and magnetic fields until a new equilibri um is achieved. 

McDougall makes the following anal ogy between tqp electro-magnetic interaction 

and the mind-body interaction: 

., 
ln this cTUde simile the wires stand for nervous arcs, the electric current for the 
flow of nervous energy through each arc, the magnetic field generated by the 
current in each wire flowing aeparately for a paychical element, and the total, 

, magnetic field, when several or more wires are in action, for the atate of 
conseiousness.38 

The total magnetic field (corresponding to the 818te of consciousness) is 

different from the sum of the fields generated by electrical nows in each wir~; 

1 similarly, the state of consciousness is more than the mere sum of the individus} 

i>sychical clements, The generated field reaets back on the original ones 8S well, 

modifying them just as they modify it. It is undoubtedly this model of mind-brain 

interaction which McDougall refers to in his "Autobiography" (1930) as 

anticipsting emergentist and holistic views of subsequent authon: 

1 continued to hold the view .... that the psychical qualities are engendered by (or al 

would now he laid "emerge ITom") the complex conjunetion. of brain-proceaae. 
(now called "con~ationl") but not a. mere epiphenomena. but rather a. 

38 William ~,:~Douga)J, Physiological PI)'ChoIOl)' (1905), p. 168 
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.ynthetic wholes that react upon the phY8i~1 events of the brain or have causal 
eftjcacy within the whole complex of p8ycho-~Y8ical events.39 

" 
\ 

The above might be suggestive of an emergentist or holistic view were it not 

for the overlaid duaHsm. In the electro-magnetic analogy. McDougall (writing in 

the year of Einstein's special theory of relativity, but surely unaware of it), makes 

the further correspondence between the aether, as the immaterial medi um for 

electro-magnetic fields, and the souI as the immaterial ground of mind . 

... [W]e are compelled to postulate, as a necessary condition of the development of 
the magnetic field, a medium or substance which we calI the aether ... Just 80 we sre 
compelled to postulate an existent, an irnmaterial being, in which the separate 
neural processes produce the elementary affections which we have called psychical 
elements, and this we calI the 8Oul. The soul then is the ground of unit y of psychical 
proceas, of individusl consclOusness. 40 

There is an evident tension between two aspects of the model: the electrical 

and magnetic interactions, on the one hand, and the immaterial aether on the 

other. As is now known, the result of Einstein's theory of.'relativity was the 
, , ~ 

rejection of the aether. But McDougall goes in the opposite direction: he rejects the 

proto-emergentist part of his theory, and reinforces the dualist dimension. This 

means that he quite correctIy recognizes the incompatibility of the two positions: 

either 'mind is generated from the brain by complex interactions of neuronal 

parts, .or it is the result of an immaterial psychical element, but Dot both. 

McDougall opta for dualism. 

se William McDougall, "Autobiography" (1930). pp. 205-206 
40 William McDougaU, Phyaiolorical 'PIychololY pp. 168-169 

( 
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In his article "Mental Evolution" (1925), ~gall formulates a number 
\ 

C?f criticisms of evolution and emergentism. He does not reject either outright, but 

he certainly limits their scope. In the first place, he states that there is no 

evolution of the inorganic. Physical and chemical changes occur independently of 

~he changes preceding them; the same reaction may occur today as oceurred a 

million years ago. He does not consider the Kant-Laplace nebular hypothesis. 

He does accept evolution in the biologieal realm, though his preference is 

for a.. Lamarckian, rather than a Darwini~n version. This is related to his 

,repugnance for materialism. McDougaU is weIl aware that August Waismann in 

the 19th century had demolished Darwin's theory of pangenesis às a material 

basis for use-inheritance. McDougall believes that, if for aIl the lack of a materia] 

basis, Lamarckian inheritance in the sense of use-inheritance still occurs, then it 

must be due to sorne immaterial agency: "If, then, Lamarckian transmission 

oecurs, it is in itself good evidence of the reality of that immaterial organization of 

the facts of memory, the facts of the unit y of consciousness, the facts of integration 

and disintegration ofpersonality, the faets of intelligent purposive activity."41 

Mind itself does not evolve from matter, but has its source in the 

immaterial psychic prip.ciple. However, McDougall does admit.evolution of mind, 

but without emergence of new mental qualities: "There has been, not evolution of 

Mind from the physical realm, but evolution of mental capacities - and this 

evolution has been charaeterized by a progressivetfifferentiation of the powers of 

Mind, rather than byemergence of new killds of relation, causal Or other." There 

l, 

" 

41 Wil1ia~ MeDougall, "Mental Evolution" (1925)., p. 166. 
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is no emergence of sub-'evels within mind as Lloyd Morgan, for example, argued. 

McDougall does, howev~i accept that mental products have qualities that their , ,-
parts do not have: a fugue is more than the SUlD of the notes that compose it, to 

~ 

use one of his examples, and here, rather belatedly, there is an example of an 

emergent property. 

Emergentism is seen, as a philosophy, as an unsuccessful attempt at 

finding a middle path between mechanism and teleology. For McDougall, there is 

an irreconcilable gulf between the inorganic, where mechanism is dominant and 

evolution does, not occur, and the organic, where teleology is dominant and 

evolution docs occur. 

In his book, Modérn Materlalism and Emergellt Evolution (1929), 

McDougall is concerned, as the title indicates, not only with the problem of 

emergent evolution, but with that of materialist ontology as weIl. The link he sees 

between the two has been evident only in the writings of Broad and Montague, but 

McDougall argues that emergence is intrinsically related to materialism. He is 

referring to the fact that emergentist systems (with the exception of Alexander) 
\ 

start with matter as the first level; and so logically must be based on a materialist 

ontology. The themes he develops in this book, the only full length study of 

emergentism to have been published, develop on work mentioned previously: the . 
dua1iam of mind and body and the subsequent non-emergence of mind from life, 

i 

as weIl as the defence of teleological conceptions as opposed to mechanistic or 

emergentist ones."2 

42 McDoupll diacuaae. in detail the variou. theories of emetgent evolution only in Note 12 in bis 
Appendix to Modern MateriaU.m and Emerpat EvolutioD. Here he examines Lloyd Morgan and 
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(Iv) Monistic and NeutraUst Critique; Bertmnd Rp.,u 

In Our Knowledge of the External World (Î914), delivered 8S the Lowell 

lectures for that year, Russell, although he does not reject scientific evolutionism, 

is highly critical of the "philosophy" of evolution, which he aS80ciates with 

progress and teleology, two concepts he considers out of place in a 8cicntific 

phil080phy. The philosophers( cited are Spencer, whom Russell inc1u~es in u 

trend of "Hegelian" evolution~s, and Bergson, whose appea! to a modified 

teleology is quoted at length. Bergson particularly upsets Russell because of the 

limitations he places on the intellect and his extolling of intuition. In general, 

Russell appears ta confound evolution as a philosophy with the Bergs.oniàn and 

Spenceri~n forms of it, and since he rejects necessary progress and teleoFogy, a8 

weIl as appeals to intuition and the unknowable, he rejects evolutionism. The 
J 

error here, that of confounding 8peci~c forms of a philosophy with the gencral 

philosophy itself, and rejecting the latter because of disagreements with sorne of 

its variants, will be repeated with respect to emergentism as weil. This is a sort of . ..., 
category error similar to rejecting materialism because one disagrecs with 

eliminative materialism, or rejecting dualism because one disagrees with the 

non-causal variant of it. Rejecting one form of a philosophy does not logically 

imply rejecting a11 forms of it, so long as sorne other form is able ta deal with the 

Alexander's work, as weIl as three other volumes that cannot IItrictly speaking be termed 
emergentist: L. T. Hobhouse Development and Purpo.e (1913), C. A. Strong Ort,ln of 
CoD8cloUiness (918), and Edmund Noble Purposive Evolution, the Link Between Science and 
Relieion (1926). Hobhouse, though he defends the evoJution of mind (as dld Romane. and DarWin 
before him), does rot deve)op any specifically emergentist the8es Nor doea Strong, whose theory jfl 

more one of mind/body parallelism of a Leibnitzian type Noble', book accepts evo)ution of mind, 
but specifically states that thls is an indication of divine purpo,e and te)eo)ogy McDou&,aIJ has 
cast his net too wide)y in his haste to condemn aH notions of the evolution of mind. inc1udine non
emergentist ones among his "catch" of emergentist ones. 
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objections.43 Thus, rejecting Berg80nian and Spencerian evolutionism does not 

imply rejecting a11 forms of evolutionism, though this is just what Russell does. 

Given this ~ative view 'of evolutionism, it is interesting that Russell 

seriouslyexamines emergentism in the later 19208. influenced by Broad's Mind 

and lta Place in Nature (1926). The main discussion occurs in Russell's 1927 book, 

An Outline of P~ilo80phy in chapter 26 dealing with events, matter and mind, 

where he develops his neutral monist theory. Despite the fact that his neutral 

monist view of matter and mind is exp1i~tly reductionist (with events the ultimate 

category from which the mental and physical sequences are built up), Russell 

considers at sorne length the emergentist alternative. Russell spends about a page 

explaining Broad's version of emergentism, mentioning the fa ct that on this 

latter's view, the cmergent properties of mind cannot be deduced from the 

properties,of its physical constituents, and giving the usual example of water as a 

case of the emergence of chemical properties of molecules relative to the phy,sical 

properties of the atoms. He notes that " ... the possibility is an important one, and it 

will be worth while to consider it."44 • Russell's argument proceeds in the 

following steps: 

(1) Matter May indeed be emergent from events, at least as concerns its 

quantum mechanical properties . ., 

43 For eumple, one might l'eject eliminative materialism because it denies the existence of mind. 
Thil doea not hold as a general critique of a11 fonns of materialism, since emergent materialism 
.nowi for mental pl'Operties, and in sOrne cases, a mental level of reality. Similarly, rejecting 
pal'alleliat dualism does not tell against interadionist dualism, which admits causa] interaction 
between mind and body. 
44 Bertrand Russell, An Outliné of Philoeophy (1927), pp. 293-294 
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(2) Mind May he emergent from events, at least insofar as the qualitative 

aspects of sensation are concerned. 

(3) But mind is not made up of matter; there is instead a mental series that 

runs parallel with the physical one. 

(4) It is at least imaginable that a11 that exists is mental, and moreover 
, 

solipsistic, existing in an instantaneous and subjective present only. 

In points (1) and (2) above, he seems to be approaching an emergentist point 

of view; in point (3) he reverts to bis neutral monist ontology, and in point (4) he 

questions whether subjective idealism May not be the case, for reasons that arc 

largely epistemological. It is not clear how (3) in particular, sinee he rejects (4), 

can reasoDably be considered a refutation of emergentism. It is certainly an 

alternative, just as McDougaIl's dualism might be consistently argued against , 

the monism whic~ Russell shares with the emergentists. Russell has set up his 

argument 80 that he must show mind not to be made up of matter if emergentisrn 

is to be excluded despite points (1) and (2). To merely reiterate .his antecedent 

position, that it is not, because he has arguments for neutral monism (con?d 

elsewhere in the book, in the preceding chapters) is not a refutati~n of 

emergentism. 

Russell has convinced hl mself, at any rate, to rejec~ emergentism. In his 

AnalysÎ8 of Matter (1927), he devotes a seant one paragraph t.o emergentism46, and 
1-

this in a footnote. In discussing the relation of events to things, and defending the 

45 RusseU's Analy.is of Matter and Outline of Philosophy appeared in the .. me year, 1927. But 
clearly, the Outline WBB written before the Analysil, a. the view on emer~entilm i. more 
developed in the former than in the latter. It i. allO li.ted after it in the bibliography in the Schilpp 
volume orthe Library ofLivine Phno.ophen devoted to Russell. 
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legitimacy of analysis, he states: "We may say that this is the characteristic merit 

of analysis as practiled in science: it enables us to arrive at a structure su ch that 

the properties of the complex can he inferred from those of the parts."46 This is a 

statement obviously opposed to the emergentist contention that the whole 

possesses properties not possessed by any of its parts. He then adds the following 

footnote, one which concludes that "emergent" is an epistemological category 

applicable to properties the nature of which is provisionally unknown to science: 

Dr. C. D. Broad, in the Mind and lu Place in Nature, lays stress upon what he cans 
"emergent" properlies of complexes - i.e. su ch as cannot be inferred from the 
properties and relations of the parts. 1 believe that "etnergent" properties represent 
merely sCÎentific incompletenes8, which would not exist in the ideal physics. It is 
difficult to advance any conclusive- argument on either side as to the ulttmate 
character of apparently "emergent" properties, but 1 think my view is supported by 
luch examples of the explanation of chernistry in terms of physics by means of the 
Rutherford-Bohr theOJy of atornic structure.47 

-Russell's opinion of emergentism continues to diminish in his 1931 book, 

The Scientific Outlook. He now discusses it briefly in the section devoted to science 

and religion, and in particular in the subsection entitled "evolutionary theology". 

He is concerned to criticize the school of apologists who see in evolution "evidence 

of a Divine Plan slowly unfolding through the ages."48 The purpose may be 

immauent in the organisms, or transcendent, in the mind of deity. Russell rejects 

arguments for purpose of either sort based on his view of reality where everything 

May ultimately be reduced to the physical-chemical and mechanical causes. This 
1 

is once again contrasted with the emergentist point of view, Lloyd Morgan and his 

two Gifford Lectures being explicitly referred to. On.page 134 Russell outlines the 

46 Bertrand Russell, The Analysis 01 Matter (1927), pp. 285-286 
47 ibid, p. 286 
48 Bertrand Russell, The Scientiftc Outlook (1931), p. 123 
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usua! emergentist view of the irreducibility of the mental to its physical baais, and 

the Molecule to its atomic constituents. Then, on the next page, Lloyd Morgan is 

quoted, to the effect that émergent evolution is "from first to last a revelation of 

that which {speak of as Divine Purpose." Cunous as it May seem, this seems to 

he a definition of emergent evolution as far as Russell is concemed, or at the very 

least, an essential charaeteristic of emergentism. It has been argued, however, in 
~ 

the conclusion to chapter two of this dissertation, that SeUars develops a system of 

emergent evolution whieh consistently dellies general purpose and divine 

guidance, and that even for Lloyd Morgan, the nisus towards deity is not the core 

of the theory. 

The problem here is the eategory' mistake of confusing the part for the 
1 

whole, and the species for the genus. It is certainly true that Lloyd Morgan 
'1 

includes nisus towards' deity and natural piety in his system of emergent 

evolution. But it is only a part, and indeed, if the argument in the conclusion to 
1 

chaptel\two is correct, a dispensable part, in the sense that it can be' rejected, 8S 

Sellars does, without sacri~lfing the integrity of the system. Global 

progressionîsm and divine purpose can be replaced by local progressioniem and 

glbbal anti-teleologism in a non-theologieal framework. 

Russell has reasoned, 80 it seems, as follows: (1) Divine purpt)se ie essential 

to emergent evolution; (2) Divine purpose is to be rejected; (3) thereforé, &0 is 

emergent evolution. The argument is valid, but it is not sound, for the main 

premiss is demonstrably false. Moreover, the critique of emergent evolution 

cannot be complete without eonsidering other versions, 8uch a8 that of Sellars, 

which Russell systematically fails ta do. 
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(3) ReJefM PhUœœNraJ Views 

This section deal. witb two evolutionary philosophies whicb are closely 

related to emergentism, though differing with it on some key points: Smuts' 

holistic evolution and Boodin's cosmic evolution. 1 tben go on to consider a 

number of more remotely related philosophical views of tbe 1920s, whicb, 

bowever, indicate the influence,of emergentism on other trends of thought, in 

particular, yntbin the Gifford Lecture SerieR. 

(1) RoUstie EyolutiQD;J. C. Smufl 

The first sucb relative of emergentism is evolutionary holism, as expressed 

byJ. C. Smuts' (South Africa) in bis Holism and Evolution (1926).49 Smuts accepts 
j 

the propositions that (a) wholes have properties that none of their parts have; (b) 

evolution in its advante is creative of novelty, and (c) reality as a result is a 

structure of irreducible levels. Smuts basic theses can be summarized as follows: 

(1) Causation must be replaced as a basic operative concept of sci~ce by 

that of 'fields'. Cause and elfect analysis according to which a certain factor 

briDgs about another is atomistic; whereas from a field theory point of view, 

49 At about the same time, the gestalt psychologists (KohJer and others) were deveJoping their 
hoUltic view that what counted was the overall configuration of a complex, and that knowledge of 
th. whol. WBS not onJy neceasary, but sufticient as weU. It is ofinterest to note that such was the 
IJ'OwiJll inf1uen~ of holism in ita gestalti8~ form, that Wheeler inc1uded a second chapter devoted 
to it when he iasued his Emerpnt Evolution and the Development of Societies (1928), and Reiser 
livel it a prominent place alongside emergence in his PhilO8Ophy and the Concepts of Modern 
ScIence (1935). 
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o -- things are centers of mass, energy and activity, and are surrounded by areas of 

dimixrlshing influence. This concept of field will later be merged into that of the 

o 

o 

'whole'. 

(2) Space and time have been combined' through relativity theory into Space

Time, which defines the structure of the lUliverse. "According to the new Space

Time concept. structure, definite structure. becomes the essent.ial characteristic 

of the physica1 universe, and this structural character accounts for many hitherto 

inexplicable phenomena."50 Structure, like field, leads to the concept of the whole. 

(3) Evolution is a creative process, not a mere unfolding of immanent 

potentialities. It passes through the levels of matter, life, and mind to the fourth 

and final level of S~uts' system, personality. The factor allowing for progress is 

that of the formation of wholes, or ho1ism, which is the vera causa, or motive force 

• of evolution: 

, 

Wholes of yarious grades are the real unit, of Nature. Wholeness il the most 
characteristic expression of the nature of the univene in it, forward movement in 
timé. It marks the line of evoJutionary progreS8. And Holi.m i. the inner drivinl 

~ , 
force behind that progress.51 

, . '-

(4) Matter in the colloid state of protoplasm manifesta properties necessary 

for the function of life, and is the antechamber fol' that level of reality. Life, based 
, , 

on the cell, differs from the atom and molecule in its far greater complexity of 

structure ahd function, differentiation of parts and coordination of the whole. Lire , , 

evolves from single ceUs to multicelled organisme. In organisml, there is a 

50 J. C. Smuts, BoIUm and EvolutioD (1926)., p. 23 
51 ibid, p. 99 
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. ~ 

.ystem of or~c regulation th~t coordinates thè various parts, and which 

~ foresbadows the later aevelopment of mind. ' 

• 

(5) Mind is the third great structure created by evolution after that of the 

atom and the cell. 1t is' a continuation of the process of regulation of complex 

"\ physiological organs which themselves ~re wholes, "an organ of wholes"; but 

o r 

1 mind is at the sarne time also a point of new departure in the level structure of 

. reality. The field of mind inc1udes science, culture, art, religion and the other . 
f intellectual products. 

(6) Mipd, bowever, is incomplete so long as it has not developed int9. 

personality. Persona lit y is the highest whole produced by evolution, as mind 

develops a purpose and expresses itself in idea1s and values: Mind proceeds from 

the realm of necessity, where it is intimately linke~ to body, to a realm of freedom 

which is a spiritual domain. With this latest creation of personality, tbe ho\istic 
- , 

universoe is complete. # 

. ." 
Smuts mentions ~ergson as an inspiration for his view of creative 

evolution, tbougb be evidently differs witb him on the question of the élan vital, 
c • 

which Smuts ~ejects. As to Lloyd Morgan's emergent evolution, Smuts notes in a 

long footnote the following differences: (1) Lloyd Morgan stresses emergence, but 

according to Smuts, the formation of wholes is more fundamentaI, and (2) Lloyd 

Morgan accepte psycho-physical correlation at aIl stages of evolution, whereas 

,muta admits mind onlycas a distinct level achleved by evolution aft:er tha~ of life. 

, He Dotes that Lloyd Morgan's !Ïew on this point "seems to he" a reversion to"the 

prefonnation type of evo~ution and to be destructive of aIl r.éal effective 
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'emergenee'."52 To this Hst ofdifferences should also he added (3) Lloyd Morgan 

accepts a role for deity in his system, whereas Smuts studioubJy avoids the 

question, to the point of not even mentioning this difference. Smuts' system bears 

, sorne similarity to that of Roy Wood Sellars, who also recognize~ four levels in a 

naturalistic universe; the difference being in the identificationfof the fourth level 
- - \ , . 

(society for Sellars, personality for Smuts). 
1 ~ • 

r 

ru) Çgtppje Evolution; J, E. Rondin 

John Elof Boodin (Carleton College) puhlished his Cosmie Evolution: .. 
Outllnes of Cosmie Idealism in 192553• The point of departure for Boodin ie that thl 

tiniverse is divided into levels, of which he mentions four: the inorganic, the 

organic, the mental and the spiritual. This level structure is characteristic of the , 

cosmos as a whole. But in each part of the cosmos, or our immediate vicinity at . 
\. ' 

any rate, there is an evolutionary process whereby these levels are progre8sively 

attained. It is through the interaction of the p~rt with the whole (the earth '.Vith 

the cosmos) that this 'transition from level to level occurslocally: 
a ~ 

. ~ 

Since in the uni verse as a whole all tHe levels of reality may hé suppose etemal1y to 
coexist, there would thus be provided the rationale for the e~ol_rtion in one part of the 
cosmos from a lower, to ft higher level of existence without ij}troducing m8gic.~4 ,.. , 

• 

\ 

'. .52 ibid, p. 3'21. Smuts al80 discu~is theory ofholism and its.. re1ation to Bergson, Lloyd Morgan 
and otbers in bis Encyclôpaedia BritanDica ~rticle, "H'olism", in the 1929 edition, volume 11, pp. 
M~ A . 
53 A major influence on him was Henry Fairfield Osbom's The OriIPn and Evolution of LIfe, 
whicb he quotes exteRsively in his introduction to his own book, ~OImic Evolution. He seree. with 
Osborn's distinction of four causative factors in evolution: the inorganic environ men t, the 
de,veloping organisrn, the hereditary rnaterial arul the life environment, but believeJ that thoudJ 
neeessary, these are not 'sufficient 1.0 explain tIi'é emergence of the living from the non-living. 
54 ~ohn ElofB~in, CQSmic Evolution (1925)., p. 36 
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If what Boodin calls the 'magic' of pure emergence is claimed to be done 

away with, it is not, however, clear how the whole communicates with its parts, 
o 

though Boodin S':lys that " ... it communicates, whatever he the medium, in the 

l impulses it sends out, the whole complexity of the energies of its constitution, with 

its order and movement; to be received selectively and in kind by such cosmic 

instruments as are prepared to receive them."55 Evolution is therefore a "cosmic 

interaction", such that " ... in the evolutionary process as a whole, the advance to 

higher levels in a particular series is dU'd to the fact that these levels pre-exist as 

guiding causes." That is to say, * ... the' actual is prior to the potential and 

furnishes the plus factor which makes a given level of development potential of a 

higher one. The stream of evolution does not rise higher than its source."56 

Traditional emergence is based on the fallacy that " ... we can account for new 

forms and characte~s in terms of the simpler an~dents in the series." Rather, 

the elements of the cosmos " ... assume a new form with new properties only 

under the impetus of a larger whole."57 The controlling field as weIl as the 

antecedent conditions must be taken into account. 

1. 
Boodin sees three major advantages of bis system. (1) It avoids the excesses 

of both materialiam and idealism, while satisfying the legitimate desires of each. 

In accord with materialism, life emerges fQOm matter, and in accordance with 

idealism, the spiritual level of values ie the higheet levei and guiding force. (2) It 
, 

combines ep\genesis and preformationism, though each on its own is 

unintelligible and in contradiction with the other. When a part of tltt! cosmos is 

515 ibid. p. 38 
56 ibid. p. 78 
5'1 ibid. p. 85 

, 
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examined in its relation ta the whole, the relation is a preformationist one: the 

local recapitulating the global. But considered in its local context, evolution doos 

manifest sorne epigenetic characters, sinee new levels do arise, not strictly 

contained in the previous (local) ones. (3) It incorporates emergentism but goos 

beyond it by explaining emergence as the result of cosmic interaction: "The 

claims of the emergence theory, sa far as it is truly '~SCriPtive, are recognized; 

viz. the)"e is creative synthesis and emergence of properties, forms, levels, but a 

rationale is furnished for this emergence in the conception of the interaction of 

the particular history with the structure of the coamos."58 

)~ Level: pC ml&lllœtatiPD: sI· S. Haldane \ \ 

J. S. Haldane delivered his series of.. Gif!ord lect~, published as The 

Sciences and Philosophy in 1927-28. Like Lloyd Morgan, Haldane examines the 

three domains of matter, life and mind. His goal is to determine the applicability 

of mechanistic, vitalistic and animistic conceptions. He finds that a series of 

different "interpretations" are requi-.èd to give an adequate account of each level. 

Like Alexander, he accepts a hierarchy of levels from space-time, th-rough 

m~tter, to life, mind and deity. And lik~ Smuts, he argues that it is becausc 
~ 

existents at higher levels fonn wholes that the interpl'etation I\dequate to lowcr 

levels breaks down when higher levels are considered. 

Haldane argues that \-hysical science May inte~et inanimate bodies in a 

mechanistic way, as atoms colliding under the conservat~ of force. But lU ch an 

68 ibid, p. 128 
• 

f 
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interpretation ie inadequate in the biologieal, and again in the psychologie al 

sciences. The units being dealt with - organism and mind, are such that they 

must be vieweêl as wholes interacting with their parts and their environment: 

"The differenee consists in the faet that we do not, as in physieal interpretatipn, 
t> i 

regard dn organism and its environment as consisting of things independently of 

one another in space, but must regard them as forming a .co-ordinated whole, of 

which ihe observed form, composition ~d aciivity are at a11 times the 

expression. "69 The distinction between biC?logical and psychologiesl interpretation 

is the following: in biological interpretat~1 consider only wholes in space, but 

in psychologfcal interpreta~ion, we considér wholes in time as weIl: 
• J ~ 

\ .\ . 
... (I]n psychological interpretatton we assume, and must assume, the existence of 
unit y ernbracing no only the spatial relations of what we are perceiving, but also 
relations of tirne, s(j that the present is the fulfillment of the past and the promise of 
the future. When e interpret our flxperience psychologically, 8ach experience js 
an expression of uni y of the past and future Wlth the present. 60 /' ' 

At the same e that Haldane criticizes mechanistic interpretations 

which do not take into account thi,s unit Y over space (in biology) and over time as .. 
, weIl (in psychology), a~dane rejects ~oth vitalism in biology and animism in 

1 

psychology. Modern physiology has shown that life is dependent on physical and 

che mi cal conditions, and there is no need to assume a vital principle or force over 

and above these. There is a difference between the physiological and the physico-
1 

chemical, but this difference is one of a holistic charaeter, concerning the whole-

part relations within the organism, and its inter-active relations with its 

flnvironmen t. 

58 J. S. Haldane. The ScieDOel and PhiJo8ophy (1929>. p. 176 
60 ibid. p. 177 \ 

. , ,j' 
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SimilarJy, he rejects the notion of soui or any other animating principle in 

psychology .. Paradoxically, Haldane holds that it is the Newtonian (and Cartesian) 

mechanistic view of physieai nature that has led to a resurgence in beHef in the , 

soul and immaterial mind. For if aIl material bodies are to be explained 

mechanically, it is clear that mind involves more than that, and the temptation is 

to caU in a psychic principle outside of nature to explain the mental phenomena. 

A similar situation in the realm of biology leads to vitalism. The inadequacy of 

me>chanism as a general philoBophy of science calls forth it~ opposite· vitalism in 

biology, animism in psychology. The attempt to supply a mechanistic , 
interpretation of psyehologieal phenomena fails to do justice to the facts, by 

treating a complex phenomena in simple terms inadequate to it. 

Just as the physical interpretation breaks down when confronted with 

biologieal phenomena (sinee it has no holistic content), the biologiea] 

interpretation breaks down when eonfronted with the psyehologieal (sinee it is 

limited to unit Y over spaee and ignores unit y over time). The question arises 

ether the psychologiea! interpretation is the ultimate one. Haldane argues that 

e psychologieal interpretation leads on to the spiritual: "Since we cannot 

. terpret eonseious experienee in terms of mere life, and far less' in terrns of 

physical conceptions, there is no escape from the conclusion that behind the 

appearances of physical or biologieal world we are in the presence of a 

psychologiea} or spiritual world."61 The key is the term "spiritual". Haldane 

argues that beyond the scientific concerns of matter, life and mind are the 
) 

( ~ 

61 ibid, p. 189 
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spiritual concerns of value and deity. This can be grasped only through 

philosophy and religion, and here science meets its limit. The theology that 

Haldane argues for is a naturaI theology, with faith defined "as the conviction 

that our universe is consistent with itself'62. Space and time are merely the 

phenomenal order through which spirit expresses itself. Physical things, 

biologieal organisms and psychological personalities dre in essence spiritual 
.(' 

iosofar as they are the manifestation of deity: "The conclusion to whieh the , 

argument of this course of lectures will lead up is that our universe, under 

whatever guise of constituent self-existent things or personalities it may for the 

moment appear to us, ean be nothing el se but the manifestation of one Spiritual 
~ ~ 

Reality, or one God."63 It is for this reason that Haldane calls his philosopny by the 

title "spiritual realism". 

Haldane's philosophy contains a hierarchy of SCIences, from the 

mathematical, through the physico-ehemical, to the biologieal and psychologieal. 

He divides the' kinds of knowledge into "mathematical, physieal, biologieal, and 

psychologieal or humapistic knowledge"64. Of the mathematieal sciences, he says 

that " ... they deal mérelY with ti)lle-r~lations (arithmetic and aIgebra) and space

relations (geometry)."65 The Kantian background is clear in this formu~~7n. The 

place of the physico-chemieal sciences is reco~zed, and in both direc1~~~: they 

are based on the use of mathematies, and ~erve as basis for the biologieal 

sciences. They have their role in explaining the "visible and tangible" universe. 
4 

But considered as an complete interpretation of all'of nature, they are inade~uate. . . 

. " 

1 
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Even the biological interpretation does not suffite. but we must ultimately have , 
recourse to a ps~hological and then a ~piritual interpretstion, informed by 

H~ldane's spiritual realism. 

There are a number of themes developed by Haldane which are related to 

emergent evolution and holistic evolution. 1t can be seen that he has a hierarchy 

of levels of knowledge, from the mathematical to the spiritual. To this correspond 

a hierarchy of levels of reality: from space-time, through the visible and tangible 

universe, to life, mind and deity. Higher levels are based on lower ones, but are 

truer, or more real l involving greater complexity of relationships and wholeness. 

Though Haldane does not discuss Lloyd Morgan st aIl, his use of interpretation is 

close to that which Lloyd Morgan had developed in his 1905 Interpretation of 

Nature. 

Hald~me, however, disagrees with the evolutionary componentof emergenl 

'. evolution. He cannot accept the "jumps" from one level to another, which he 

describes as "abrupt and unintelligible". He concludes that tilt seems to ~e that 

Alexander produces the real world very muçh as a conjurer produces rabbits 
" . 

,from a hat. The rabbits are real enough, and not shams; but in reality they were 

there from the beginning. tl66rMatter, Life and Mind are there from the beginning 
, ,) 

in Space-Time, they do not arise successively in the course of an emergentistl) 

deduction: 

-', 

Reality is there ail the time, and we cannot deduce it. Our Perception of i('il, 
bowever, more adequate or le'l adequate accordinr as. our interpretation of it i. 
more adequate or le8. adequatl. The matbematical interpretation a • • paee· and 

66,ibid, p. 261 
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time- relations is extremely inadequate; the physical interpretation less inadequate; 
the biologieal interpretation less inadequate; and the psychological interpretation as 
a world of interest and value& least inadequate of ail these interpretations.67 

, 
\~ 

Haldane feels closer to Smuts' holism, which he also discusses at sorne 

length: 

Intermediate between rneehanistic and animistic interpretations of eonscious 
experience there is another mode of interpretation, whieh 1 shaH eaU the biologieal 
interpretation. This is represented to sorne extent in the writings of Lei~ 
Bergson, and other philosophieal and sCÎentific authors; but 1 think that it has1f>een 
given by far its most developed and c1ear-eut form in the remarkable recently 
published book by General Smuts on Holism and Evolution.6B 

Haldane shares with Smuts t.he importance of the concept of wholes, but 

once again, he disagrees with the evolutionary component. The criticism he 

makes of Smuts is the same as that addressed to Alexander. He rejects the 

proposition that personality (mind) and spirit only appear at a certain stage of .. 
evolutionary development, and did not exist antecedently. Haldane's philosophy 

reads spirit back to the earliest time and the simpleat matter, even though the 

scientific interpretation we make of the inorganic does not require explicit 

reference to this facto 

, 
Uy) Interaction and Emergence; C. E. M, Joad 

." 

, C. E. M. Joad, in ~ article entitIed "Emergence to Value" (1928), attemp,ts 

to combine elements of realism, vitalism and emergentism. By realism, he means 

67 ibid, pp. 261-262. The mOSjadequate interpr..etation, the onJy:{nre one in fact~ is that of spiritual 
realiam . " . 
~'bid 36 . l ,p.l "' /. . ' . 
., '" 
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the theory of knowl~dge according to which (a) in knowing, the mind is aware of 

something which is other than itself, anel (b) the object ie known without 

amplification or distortion, and without the imposition of categories of the mind. 

By vi talism , he means the view that "life is not a mere outcome or offshoot of 

matter, but is a distinct and irreducible force or principle, that this principle is 

spontaneous and creative, and that it can in some sense, which it is difficult to 

define, direct and control matter ... "69. He stops short, however, of accepting lifc, 

or mind, as creative of matter, and opts for a dualism of matter and mind. One 

would suppose that given this preference for vitalism and dualism, he would not 

find a place for emergentism. Yet the bulk of his article iè devoted to just such an 

attempt. 

How does he attempt this? Clearly, a strong version of emergentism is out of 

the question, and Joad himself states that he cannot accept any form of 

'emergentism in which the emerged product ~ears the marks of its constituent 

parts (i.e. is "infected" by their natures). For in this case, 8upposing mind to be an 

emergent from body, mind will exhibit sorne characteristics of body, it will be 

"infected with materiality", something which Joad's dualism precludes. 

Accordingly, he must opt for a very weak form of emergentism, "By the doctrine of 

emergentism, then, 1 wish to assert little more than is implied in tbe geneTal 

notion of life as a spontaneous and creative force, a notion with which Bergson 

has made us sufficiently familiar."7o 

69 C. E. M. Joad, "Emergence to Value" (1928), p. 75 
70 ibid, p. 78 

, 
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The reference to Bergson is revealing, since Bergson believed in a dualistic 

ontology and a creative ontogeny. For Bergson, the élan vital is present at the very 

start of evolution; subsequently its creativity is limited by the passivity of matter. 

However, for Joad, life arises as a creation out of nothing: "This is to assert that 

something can come out of nothing, and it ia precÏsely thi« assertion which to my 

mind the conception of life's creativity involves."71 This is a startling assertion, to 

say the least. 

There is a gap. or gulf. between matter and life. Life is not prese'nt at the 
./ 

outset of evolution. Further, it does not share any qualities of materiality. This 
, 

discontinuity between matter and life is quite foreign to emergentism. Where 
, . ~ 

emergence does occur is in the evolution of lpind from life. "But mind is merely 

life's eipression at a particular level of emergence, and is only to be 

distinguished .... from life in general in terms of the objects upon which its activity 
, . 

is directed."72 There ls thus a level of emergence within life, even iflife is not an 

emergent level from matter. 

Over and above the level oflife, there is that to which life tends to as its goal, 

the realm of values. For Joad, foUowing Plato, these are fixed and changeless, 

ideal forms divided into the three categories of truth, goodness and beauty. Our 

experience of the se absolute values is "fleeting and intermittent" and our talk of 

them necessa~ily "me~phorical". Thus, in addition to the division between the 
, t 

realm of matter and-.that of Iife and mind in the real worl~, there is the di~ 

betw~n th~ real world.d the ideal world consisting of the values or forms of 

71 ibid. p. 78 
72 iJI(!, JlP. 81-82 
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good, truth, a~d beauty. However, Joad does not accept PIato's theory of the 

relation between the two, since the theory of participation involves a causal 
< 

relation. Joad substitutes instead a theory of imitation with no crsâ1 relation. 

"Thus the physical world imitates or reproduces a particular sub-section of the 

world revealed to thought, without owing to it the fact of its existence."73 A work of 

art, for example, is a "sign-post pointing towards reality,,,\(.e. the form of beauty . 
. 

But there is an elemènt of emergence in a11 this, for the artist who is able to 

produce such a work of art, is himself a higher emergent withiri the level of lire. . , 

"The artist may be descr(bed as an evolutionary sport, in whom lire has emerged 

at a higher level than in the l'est of the species. "74 

ln conclusion, Joad reiterates that he accepts that the universe is not 

continuo~s but rather contains three different types of entities: matter, lire and 

value, between which there are gaps of "real discontinuity". Life initially appears 

in the world of matter, but manifests itself as awareness, first in terms of sensè-

data, then feelings, followed by awareness of extemEi! objects and abstract ideas 

("non-material objects of thought"). In humans, there is in addition 8wareness of 

abjects ofvalue. This :s the highp.st level and includes awareness of truth, beauty, 

goodness and in religious tbought, deitl' as weIl. "Thus, by the phrase eqlergence 
, ~ 

ta value, l mean the progress of life fr m the awareness of the material world. 

which is the world of becoming, to the awareneS8 of the world of value, which ie 

what Plato called the world of being."n Referring to the emergence of mind, Joad 

73 ibid, p. B5 
14 ibid, p. 87 
15 ibid, p. 91 

\ 
\ 
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( "} 
concludes: "The obje~ of evolution may he conceived to he the emergence of life at 

a level at which it is continuously aware of objects ofvalue."76 

Joad developed these views further in his book Matter, Life and Value 

(1929). He examines Broad's compound theory of mind according to which mind 
, 

is ar. emerg:mt from a of a bodily factor (the brain) and a psychic factor (as 

manifested in paranormal phenomena). However, Joad does not share Broad's 

b~lief in the paranormal. Moreover, he is 8lso dissatisfied with the other half of 

Btoad's view: that mind at least partially emerges from body, sinee this commits 

Broad té reeognizing at least sorne mental qualities as bei~g material. Joad 

therefore propo.ses an alt~mative theôry ~f emergence. It must res~ect the 

following three conditions: (a) Mental and material events are radically different; .1 

(b) they' are" not disti~ct and parellel series of events; and (c) they d~~1Iop in a 

connected way.' This. connected de'velopment applies to each of the mental .and 

physical series. The upshot is the aecept'ance of 

• .. 
... a double emergence, an emergence,' that is to say, of progressively higher levels 

• 
.1' of mind in an entity essentially vital, though only in the most rudimentary sènse 

mental, from the beginning, and an emergence of more refined and complex 
cerebral tissue from the comparatively simple and eTUde material substance with 

, which this Vital el1tity was originally assoeiated."77 

" 1 

Life has an incipient mental aspect, but this can emerge only through its 
. ) 

interaction with matter. Life plays the leading role in the emergence within itself 

of the men+~rought about through its ~truggle with a limitative matter. In "" , /"' .., ~ 1 

more general terms, Joad defines his concept of emergence a8 follows: 

1 

'6 ibid. p. 95 
11 C. E. M. JOad. MiDd, LIte aDd Val .... (1929), p. 169 \.. 



o 

o 

o 

Chapter3 Furtber Delmte pyer Emerpntism rap 278 

1 can put the position most clearly by re80rting to the use of aymbola. If X \le • 
rudimentary psychic factor and Y a rudimentary bodily one, then both X and Y are 
contin'ually developing, X through a senes of emergents X', X", X'" and 80 forth, y 
through Y, Y', y". X' i8 not an emergent upon X and Y, but upon X only. 
Nevertheles8, it is rnly through interaction with Y, which .providea the .ümulu .. to 
transcend the limitations imposed by Y, t.hat Xie enabled not only to develqp hisher 
emergents of itself, but to effect in Y 8uch such modifications a. win render Y • le .. 
limiting and obstructive associate to theee higher emergenta. It i. the" 
modifications which transform Y roto Y', and Y", concurrently with the 
develop~ent orx into X' and X".78 

\ • , ( ., l' •• 

Mmd, considered as the capacity for thOdght ~nd self.consciousness, Js not 

a diJtinct substa~ce, but ODe ~mergent f;om life. -As in his 1927 articl~~ Joaa dae~, . , , 

hôweve~, admit a third substance, as thé titl~ of bis book, indicate~,c that of values. 
, '"~ 1 

His beGef in objective, ratber than subjective values l~ad's:him to· aècept these as' . , . 
unchanging ideals, distinct from matter qnd life. 

, . 
. ( 

,The universe. contains entities of three distinct kinda, life, matter and immutable 
- non-mate1rial objects. Each type of entity lS irreducible and cannot be'r~aolved m~ 
. eRtiti~s ~longing to either of the other 'types. Life là initially unconBCi,oul but il 
• characterized trom the first by the potentiality for consciousneas, the diatinction 

bet-:veen consc}ous)le'ss and ~ncon8cious~es~ being one of degree not of kird.79 

/-From the above bril'f réBumé. i~ is c1.~r that emergence in Joad:. '~~w i • 
. limited to a far greater extent that in traditional, non-pluralist accounts. Though 

~ 

r 

emergence occurs within each of the major distinct substan1ées, 'mind does not 
, .;./ 1 

arise from matter, but rather emerges from the pre-existing vital substance, Such ' 
, ~~ , 

emergenee is stimulated bi the interaction of the s~bstances. 

78 ibid. p. 169 
'19 ibid, p. 375 
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&> ~ 8ws Emenœliwi ~ Ho WJiiœwd' , 
. {I 

\ 

Whitehead's Process a~d Reality was delivered as the Gitford Lectures for '" . ' -

1927-28. The influence of Alexander and Lloyd Morgar:Lon Whitehead iB little 
, t 1'f Al, ,. . , 

mentioned in recent studies on Whitehead, but he was hîmself more candid ln . \ 

this respect, especially as concerna ,Al~ander. Prima facie evidenée is provided 

in at least tw~ volumes of Whitehead'a pre-19~6 wt;i.tings. ~n ,the pref~ce, dated . ' , 

June 1925 to his collection of essaya, Science and the Modern World (1926),80 
A 

Whitehead says: 

/ 

There has been no occasion in the text to make detailed -reference to Lloyd 
. Morgan's Emergent Evolution or to Alexander'l Space, Time and Deity. It will be 
~bvious to read~rs that 1 have found them very suggestive. 1 am especially indebted 
to Alexander's grest work.81 

The actual content of that influence, especially that of Alexander, is c1early ,. 
stated in Whitehead's next volume, Religion in the Making (1926), which was·thc 

Lowell Lecture given in February of 1926. Of particular interest for present 
) . \ '-

purposes is L:hapter 3, "Body and Spirit". In section 6 ofthat chapterfWhitehead , 
criticizt!s the Cartesian distinction between two separatè subgtances of mind and 

body. Whiteh~ad's MOye is t~icâl of neutral monism: he starts ~th an element 

more primitive than mind or matter, and then derives these latter as 
'"~ 

complications or qevelopments of it: 

80 Th, essays are mainly based on his Lowell lectures of Februaty 1926, alon, with a number of 
addition al chapters (chapters 2, 10, 11 and 12). Chapur two deall Wl.th mathematici arid ft. role in 
the history of thought, chapter 10 with the method of abstraction, and chapters 11 and 12 wiUt God, 

, - and the relation between religion and science • 
, 81 A. N. Whitehead, ScieDce and the Moctem World (1926), p. xi 

/ 
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v 

Now, a~cordin, to the doctrine-of-this lecture, the most individusl actual entity is a 
delinite aet of pereeptivity. So matter and mind, ·whieb. persist through a route of 
.uch occasions, must be relatively abstract; and ,they must gain their specific 
individua1itiea from their respective routes.82 

This is followed by section 7, "The creative process". Not only are mind and 

matter bâsed on different routes from perceived events, but there is an element of • 
, • r 

cre ativi t y manifest in the sequence of events. "The birth of a new instance is the 
.\ .. ~ 

passage into ijovelty"83. This is Bergsonian with the ~ualistJc metaphysics left out. 

But moreover, it is, Alexander, and explicitly so, for the paragraph concludes as 
7 ' 

follows: ' 

j 

A great philosopher (d'. Alexander, Min'd, Space and Deity, Vol. II. p. 43 et passim) 
has said tlwlt titTJe is the mind of space. In respe'ct to one particular new birth of one 
center of experienee, this novelty of ideal forms will be called the "consequent". 
Thus -we are now considering the particular relevance of the consequent to. the 
panieular ground supplied by one antecedent occasion.84 

" 

~ 

The novel consequent is distinguished from its mtecedent ground, but it 

must have sorne relevance to its ground, as weIl as a certain contra st. Translated 
t 

into emergent evolutionary terms, there arise new things as complexes of 
, .. 

, ' 

resultant and emergent properties, with the re!fultant properties the base upon . . . '( 

which the ~mergent ones ari~e. Wh~tehead, however, claims that every 

succeeding event has an element of novelty (emergence is ubiquitous), which is a 

strongèr claim than that of Alexander or Lloyd Morgan. Moreover, he does not 

consider the problem oflevels of reality. 
~ 

--
82 A N. Whitehead, Relipon in the Makin, (1926), pp. 108-109 
83 ibid. p. 111 _ 
84 ibid, p. 114. The words in bracketa af\er 'philosopher' appear a8' à foot~ote referenced to that 
point. The title of Alexander'. book ia misquoted in Whitehead's text. 

~ .-



o· 

o 

1 

o 

• 1 J \ 

. 
Chapter3 Furtber Debate oyer Emerpntism Pap281 

"In Process and Reality, the influence 'of emergent evolution is still visible, 

but. Whitehead has moveâ to a definitive statement of his own protess phil080phy. 
--"\. 

The influence of Alexander iefmost clearly present in Part 1, chapter II, ep,titled 

the "Categorial Scheme". Like Alexander, ~itehead considers that a theory of 
.. ... ~~ 

categories is the basis upon which his philosophy arises. The 'categories are 
J , _ 

divided into .four parts: (1) the category of the ultimate, (2) categories of existence, 

(3) categories'pf explanation, and (4) categoreal o})flgations. The first set is basic: 
, ~ 

\ "The category of the Ultimate èxpresses the general-principle presupposed in the 

three more special categories."85 The fact that it· is here that Alexanc;ler's 

influence ls the greate8t i8 therefore of considerable importance. 

" 

Whitehead states that the category of the illtimate is made up of three 
, 

ultimate notions: 'creativity', 'many' and 'one'. "The se three notions complete the 

Category of the mtimate-and are pres~p~oséd in the more ~~ecial categories."86 , 

'One' stands for the singularity of an entity, while many stands«or the diversity of 
~ fi' 

entities, 'which when united fonn a whole. One and many are related by the 

relation of'creativity, which Whitehead' calls the "universal of universals": 

.. -. . 
'Creativity)is the universal of universals characterizing ultimate matter of facto It 
is that ultimate principle by wbicb the many, which are the universe diajunctively~ 
becOtne the one actual occasion, which is the universe conjunctively. ft lies in the 
nature of things that the many enter into complex unity.87 

f 

85 'A. N. Whitehead,~ .. and Beality (1929), p. 31 
86 ibid, 31. Whitehead notes that 'creativity', 'many' and 'one' are "involved in the meanine of 
the c.ynonymoul tenns 'thing', 'heing' 'entity'," (ibid) 
87 ibid, p. 31 

\ 
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,;< , 

Tbe point of view of creativity productive of novelty ,as express~d in his 
" .- • ,,.1 , '1" , .. ~ 

earlier Rellgion ln the Making is still j>r~sent in this later text: ' C'," '. ~ 
," 

.'Creatiyity' ia the principle of novelty. An actual occasion is a novel entity diverse 
\ 

trom' any entity in the 'many' which it unifies. Thus. 'c,reativity' introduces ~ 

_ novelty into the contènt of the many, which are the univ'erse disjunctiveiy. The 
'creativè advance' i8 the application of this ultimate principle of creativity to each 
novel situatiOl\ which it originates.88 

1 ~ 

It was seen tbat tl).e co~cept pf 'togetherness' play's a major role in 
. 

Alexander's system. Here is-what Whitehead ba~ to ~ay about this tenn: 
, , ., , . . 

'Together' is a generic term covering 'the varioùs·speci.a~ays in which ';arious . 
lorta of entities are 'together' jn any one actJal oc'iiDon. Thus 'together' 
presupposes the notions 'creativity', 'many', 'one', identity' and 'diversity'. The 
ultimate m,etaphysical prinèiple is the advance from disjunction to conjunction, 
creating a novel entity other than the efltities given in disJunction.89 

The evolutionary emergept background ta the above is evident, to which is . ~ . . , 
added a logical terminology (di sj uncti on , conjunction), combined wit~ a strong 

. .. 
verlliort of the emergent c1aim (every wbole, or conjunction of parts, has novel 

properties relative to its componen~s). Togetherness "unites these parts, it 'i~ a 

relation of immjdiate synthe sis: 

The novel entity is at once the togetherness of the 'many' which it finds, and also. it 
is one ,among the disjunctively 'many' which it leàves; it is a novel entity, 
disjunctively among the many entities which it synthesizes. The many beèome 
one, and are increased by one. In their natures, entities are disjunctively 'many' 
in process of passage into conjunctive unity. This Category of the Ultimate replaces 
Aristotle's c~tegory of 'primary substance\!!9 

88 ibid, pp. 31-32 
89 ibid, p. 32 . 
90 ;pid, p. 32 

, . 
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The technical term 'concréscence' is introduced at this point to express the 

"production of no~el togethemess". Moreover, thEYprocesses productive of novelty 

cannot be explained as cases oC higher lawB or deduced from component parts, a 
o 

theme characteristic of emergent evolution as weil: 

\ , 

, These ultimate notions of 'production of novelty' and of 'concrëte togèthemeaa' are 
inexplicable either in terms of higher universala or in termll of the componenta 

. parti.cipating in the concrescence. The analyais of the components abstracts !rom 
the concrescence: The sole appeal is to intuition.91 

,)" 

Whitehead's system has therefore an implicit emergentist component, 

Most evident in h!s treatment of the categories. 

~ ~ ~ 
00) Ememuce and SqciUJUYi G, H. Mead -

" 

~ The role of the social in emergence was a concem of Geo ge Herbert Mead 
", 

in his va~ous writings, inc1udin~ The Philosophy of the Prese t (1932), and bis 
- ...... r 

posthumously published Minci, Self ~ Society (1934), and The Phl1080phy ~f the 

Act -(1936). 

Mead, like.Bergson and oiliers before him, is concemed with the problem of 

time" and in particular, the relation o~ past, present and future. As the title of his 

, 1932 volume suggests, he ~riv!.leg'es ~he p~esent. The ma~ter ~"s~ted quite boldly _ 

-- at the outset of lecture 1: "The subject of this lecture is. round in the proposition 

that reality exists in a prese~t. Thé present of course implies a past and a future, 

9~ibid, p. 32 

, 1 
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C. - l' and ta these both vVe deny exi8te~cetl.92 This beHef in reality as, a present only is 

, 'y ,. -
• j ~, 

, , 

,( 

c 

combined With acceptance of the emergence of novelty. The emergent ,appears in 

the p~esent, an~ at t~~ inst,~'ofits appearance is ~ break with the pasto But sinee 

reality is merely the present, the appearance of the novel brings about ~ rewriting 

: of th~t 8~ that 'the breach ;8 done away witt.: ' 

~.. 1 ~ _ r t 

ft is th~t there is and always will he a necessary relation of the past and the .,resent 
but that the pres_ent in which the emergent ap~ars accepta that which is novel as an 
8ssential part of the universe, and from that standpoint rewrites the pasto The 
"emergent then ceases to he emergent and follows from the past which has replaced 
the former past.93 

" , 
-

This is~_a startling proposition: the present "rewrites" the past, and in so 

doing, the present' eme~~ent ceases tQ be emergent. Mead.argues that this is in 
o '. 

acëord ~th the ~ationaHstîc frame of mind of science: the philosopher may speak , 
9f life and consciousness as emergent; but science aims at descrihing.. a unive~s~ 

from which they arjse "inevitably out of that which preceded them."94 This"does 

not eliminate emergence, however, as future presents will s~ll display such 
, , -

novelty, once again to he rationalized away, an~ so on without end. Mead makes 

the further claim that emergent events are what deterntine our perception of the 

p~sent. The chief reference of a present is to an emergellt event. 

,. '~'I ~ , 

Mead situates his unusual view of emerg~nce in what lie' terms a "social" 
\ 

context. A thing must be considered in its environmental co~teitt and eacl} 

perspective on the thing/environment complex is what he calls a system. A plant 

.; 
1 

92 Geolp Herbert Mead, The Phnoeopby of the Present (1932), p. 1 
93' . ibid, p. 11 - ._ 
94 ibid, p. 11 <' 

1 
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l .. , • 

or animal, tor example, may he p-by the physical scientist in -the mechanistic' 

sense" as a' ph.Ysico-chemi~plex interacting with its energy environment, Of 

by the biologist in the tele~logical sense as li goal-directed fonn of life. Here, both 

mechanism and teleology can be accepted as particular points of view, though 

they cannot be admitted 8S general standpo~nts. Thus, a thing may, in Mead's 
, , 

",.sense of the tenn, be part oftwo systems (or perspectives) at once. This is what ~e 
, "' L 

me ans by "sociality", the presence-in different,9systems of thë sarne thing. 

Sociality, like .emergence, is th~n a pervasive char~c~ristic of .the present, and 

indeed, forms the condition for the appearanee of the novel. 

The conduét of the conscious organisrn is determined both by a physiological(\ _ 
system from bebind and also be El consciousness which reaches into the future. ThisJ V 
can of course take pla~ only in a present in which bo~li' the conditioning past and 
the emergent future are 'to. be found; but, as these problems indicate, what is~r 
called' for is the recognition that in the present the location"of the objec~ in A ~~'\,., 
system places it in the others as weIl. It is this which 1 have called the sociality of the 
present.95 " 

i 'r " 

t 
Mead distinguishes ,three leveIs of reality, which he caUs fields: the 

:~ 

~ physical, the biologieal and the mental (which introduees meaning and values 

"~~:fhto life), with, sociality in the above'sen~e ih~ition for-the appea~:~ee ofàch 
~. 

field: 

J 

" 
, , 

\' > 

, ,:',i 
~, ;' ) 

~ 

But in,aIl three of these "fields the 'principle of sociality ~everthel,s8 obtains. In a)) 
three there is emergence, and the character of this emergence is due to the presence 
in dift'erent systems of the sarne object or group of objeCts. Thus we find that in one 
system _~th certain space, tirne and energy characters, an object moving with a 
high velocity has an increased msss because it is characterized by different space, 

-' time and energy coefficients, and the whole physical system is thereby aft'ected. In 
like manner it is because an animal is both alive and a part of a physico-chemieal 
world that life is ~ emergent and extends its influence to the environ ment about, it. . , 

·f 

~~imAp.63 . 
fi l' 

, , 
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'It is beca e the conscious individual is b6th an animal an~ is also able to look , , 
be~ and after that consciousness emerges with the meanings and values with 

ich it informs the world.96 

(4) Be1ated BiolggjraJ \1iews 1 

\\ , 
, ' 

The biologists discussed in this section include J.,;Arthur Thomson, a 

popularizer of Darwinian evolution even during' the period of its "éclipse" during 

the first quarter of the 20th Century; W. M. Wheeler, the entomologist who , , 

emphasized the sociallevel of emergent reality; Joseph Needham, the chemical 
, 

embtyologist and historian of science, who along with J. H. Woodger dev~loped an 

organicist view of integrative leveIs; Alex Novikoff, who popula~zed the no~ion of 

integrative levels during the 1940s; and Julian Huxley, one of the artisans of the 
, 

modern synthesis of evo.J.utionary thelry an,d genetics. 
• 1 

.. 

~a) aiology and emergeuœ: J. Arthur TbOlDWQ 

-
."" The biologist J. Arthur Thornson's work is of interest sin ce ~s Gifford 

Lectures of 1915·16t entitled System of Animate Nature set Out views on quaÎitative 

novelty in evolution before either of Alexander or Lloyd Morgan delivered their 
ç 

own lectures on the sarne subject. Thomson distinguishes three major stages of 

evolution, ,br becoming in nature, proposing distinct terms for each. The first is 

that .of inorganic evolution, or 'genesis'; the second phylogeny ôf sp~cies in the 

organic domain, or 'evolution' proper, and the third, the eV,olution of Bocieties 

through 'histori. Becoming is a continuous pro~ess, but one marked by 

$uccessive steps of 'creaJ;ive synthesis': 

..;96 ibid, p. 67 

.. 
• 
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No matter how convinced we may he as to Conti nuit y, we must not aS8u'me that the .. 
processes that have led to the inorganic domain being wha~ it is are those wh}eh 
aceount for the beeorning of organisms; or that human hiatoTY is nothing more th'an 
a continuation of organie evolution. A staircase is eontinuous, 'but there are 
successive steps, and so in evolution there iJeems to have been epoeh-making atepa 
of 'cr~ative synthesis'.97 , • •• 

f . 
Thomson compares evolution as the phylogeny of species to, embryology a'8 

the ontogeny ,of individuals, Just as epigenesis involves the deployment of -
- , 

novelties-at the level of individual development, so in evolution there is also the 
, , 

) creation of genuine novelty,- There are two problems which he examines in hi s, 

analysis of evolution: the problem of conti nuit y and the problem of progress. 
~ « 

Continuity is taken to involve the the absence of breaks, leaps, gaps, or intrusions, 
, . , 

Despite c1aims for such leaps or discontinuous variations by the supporters of 

genetic mutation (such as -William Bateson), Thomson maintains that there is no 

more discontinuity in the emergence of new forms than ln the Jlletamorphosis of 

a caterpillar inta a butterfly. As lonéerns progress, Th~mson n~tes that evolution 

i8 a 'process of differentiation and integration (as in Spencer), and as such is 

, progressive. Differentiation, leads to grèa~er complexity and integration to 
, -

-Ülcreased correlation; the net result, despite occasionallapses (e.g, parasitism) ie , , 
, 'f 

a forward movement. ' j 

, 
In this process of evolutionary progress, characteriz~d by differentiation 

and integration there are a number of what Thomson calls "great steps". These 

great steps are in fact the emergence of new forma ,of orgaI?-ization in the animal 

worler. They include the initial aet of abiogenesis, by which 'life appea~ed from a 

97 J. ArthtJr Thomson (1920): The sf.œm of Animate Nature, vol. 2, p. SM 
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non-living matrix, the "emerge~ce and divergence)r green plant~", the transition 

'fro~ uni cellular to multicellular organisms, sexual differenti~tion, the 
J ~ 

developmeiU of brains and the origin ,of vertebrate animaIs, leading to the last step . 
when "finally, Man emergcd, the 'sumÎnit of tb~ whole. ";98 Thomson's emphasis -on the emergence of novelty in the context of continuous evolution is similar to 

a " ~ , r ~ 

Lloyd ~.organ's point of departure in his 1912-11) period, and Thomson' niàkes 
, -

numerous references ta Llpyd Morgan99• 

, ' 
( 

Thomson confirms his support of ~mergent evolution in CAcerning 
, __ 0 

Evolution (1924) given at Yaje,Univ~rsity, as the in~ugural"'blume of the Terry 
..,,' . ~ 

Lectures series on natural theology.100 Thomson 'begins, bis lectures with a 
, \ 

discussion of evolution in the physical sphere (or genesis in his specialized 

.. 

, 

~~~~ . 
99 Thomson refers to Lloyd Morgan's Spencer lecture of 1913, which has been identified as his key 
writing initiating emergent evolution as a tlmory, and in partic\.llai', Lloyd Morgan's reference to 
to Nernst's distinction b~tween additive and constitutive properties, and the need to transcend tIre 
mechanisnvvitalism distinction with an alternative, non-dualist theory. Thomson also refers to 
Lloyd Morgan's'Instinct and Experience on the distinction betwe~n instinctive and intelligent 
behaviour (pp. 203-204), and refers to .bis Scientia article of 1915 on the mindlbody relation, . 
emphasizing the neutral monist aspect. The articles referred to are precisely tHe ones where Lloyd 
Morgan develops his concept of emergent evolution. The importance of Lloyd Morgan to Thomson' 
is clear when one considers that Thomson refers to him almost as frequently as the most cited 
authors in his book: 15 referénces to Lloyd Morgan, compared with 15 for Darwin as weIl, and 19 
for Jennings (who also adopts emergent evolution in the 1920s), these three being the onlyauthors .... 
cited more than 10 times (according to the index of the 2 volurne~ 
100 The Terry Lectures were established by the bequest of Dwight H. Terry of Plymouth 
Connecticut, for the delivery of a series of "Lectures on Religion in the Light of Science-ànd 
Philosophy". The bequest stipulates: "The lectu'rers shall be subject to no philosophie al or religious 
test, and no one who is an earnest seeker after truth shan be excluded because his views seern 
radical or destructive of existing beliefs." [in The Dwight Harrington Terry Foundation, a 
broc1lure included as a supplement to Thomson's set ofTen-y Lectures.] These presentations, like 
the Gifford Lectures; were then pubIished in book forro. Besides Thornson'~ inaugural 1925 lecture 
Concerning Evolution, relevant Terry Lectures include the following: R. A. Millikan, 
Evolution in Science and Religion (1935), Joseph Needham, Order and Life (1936) ,H. S. 
Jennings, The Uni verse and Lite (1938), G. G. Stmpson, The Meaning of Evolution (1949) . 

. ' 
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termino!ogy);. he then goes 'on ~ 'discuss otganic evolution in chapter two and the 
p Q (~rl-J _ J. ~ 

e,volution. of man in chapter three: 

( 

-Thomson once ,again sets out the dual desiderata of novelty and continuity." 
• 

- He notes that man is an emergent novelty: ItWhen we say that Man is an Qutcome 
, '. 1 

of evolution, we Mean that he is the highest expression of a process that befJ'an 
~ " .. 

with simple forms of life and has continued fpr manY millions or yèars, a process -.. , , 

in which novelties are continually emerging and being sifted."lOl This leads to a • 

problem. On the one hand, he 'do'es not want to do away with a strong claim to 
, 

continuit)'\ and the ensUing notion that rudiments of mi~d Vfe,re present in the 

, ~Jieât of orgaDisms: "The firm:r our gr~.P of the idea_ o~'':'nti';itl' the more we 

must allo.w to the original endowment of the simplest organisms"lO\ On the other 
" - '"'.,. 

hand, he wants to· recognize that evolution ie Creative, in the sense set out by Lloyd 

Morgan: 

'\, . 
There is something te be gained by considering whàt Prof essor Lloyd Morgan calls 
"errJergent evolution". The who~ ascent, of life, not to speak of th6 genesis further 
back still, is studded with puzzling "emergences" - outcropl of ren~ine 
nQvelties.103 <fi 

. / 

Thom'son's illustrations of emergents include the standard one of the 
(' 

, 
combination of hydrogen and oxygen to fonn wa~r, a genui~e novelty whbse 

properties cannot be predicted from antecedent knowledge of the properties of th~ 
- ~ 

componen.ts. At the inorgaruc level he accepts whole.~eartedly the concept, but 

1ess so the term 'emergence'; "Using' the word 'emergence' does not explain, 

101 J. Arthur Thomson (1925):" Concernm, Evolution, p. 204 
102 ibid, p. 205 • , <\, 

103 ibid, p. 205. Like Lloyd Morgan, he tries to combine a biopsychilt view of mind with an 
emergentist one . 

, . 
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, anything, but it lays emphasis on the difference between an additive resultant and 
- ~-

an outcome that ie a -new synthesis. "104 .1he case is even stronger at the level of 

the organis~ and mind: 

But the fact ~f emergent evolution; 80 brilliantly expounded by Professor Lloyd 
Morgan, is more conspicuoU8 in the realm of organisms than in the domain of • 
things. An the great steps of evolution - the making of a body, the establishment of a . 
brain, the beginning Qf the blood, the differentiatiem of sellse-organs, and so on'-
. were new syntheses, with new intrinsic and new extrinsic properties,l05 

This applies aIl the more to the origin of man and the onset of mental 

evolution: "His .was a new. synthesis, if ever there was one; no mechanical 

resultant, but a vital' new creation; not involving Any breach of continuity, or any 
'\ 

l~terpolation of supra-mundane influence~ but' making a fresh disc10sure of the 

unending riches of reality."106 The full Adherence to the tenets of Morgan's 

emergent evolution is summed up ~s follows : 
'\ 

\. 

The, evolutionist does !lot interpret t\! higher in tenns of the lower, the man in 
terms of the beast, for that would be to deny the newness of emergence. He sees 
antecedent pre-human stages with less of certain characteristics, such as 

, intelligence and self-consciousness; out of which emerges Man; a new creature, 
not rising at once, of course, to the height ofhis calling, but with a new chord that is 
a fresh start in what Lotze called "the on ward advancing melody". Into the new 
fabric there pass no doubt strands of the old, but sorne threads are new and the 
pattern is new. Explain it who cpu, but that is the way the loom of timé- works. The 
religious interpretation is a reverent acknowledgement of God as ~he spiritual 
source of all, as "the nisus through whose activity emergents emerge, and the whole 
course of emergent evolution is directed" (Lloyd Morgan)10J. 

10& ibid, p. 205 
105 ibid. P. 206 
106 ibid, pp. 206-207 
JP1 ibid, p. 209' . 

" 

\ 
\ 
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Note two' characteristic di1e~ma.s of Lloyd Morgan 'which '1.'homson here 

accepts ~s hi~ own: (1) the tension between qualitative discc:,ntinuities introduced 
, , , -

6y em-ergence, an~tthe need to hamtonize this with quantitative continuity 

cO~8idered e~~énH~ "for evolu'tion, $nd (2) 'the fact that evolutionary eme~gence ie 
, '!.~ .. t 

a faet of science which cannot he interpreted within scien.ce, but must caU in the 

help of religion. 

!iil ~Pce and the Social: W. Me .ler / 

If, The Harvard entomologist W. M. Wheeler was one of the discussants' of 

emergent evolution at a collpquium heÎd on that subject at the 1926, World 

Congress ofPhilosophy. Wheeler's1926 article "Emergent Evolution of the Social" 
\ ' 

~ was reproduced twiee, once in Science, and then' with an additional chapter on 

ho1ism as a pamphlet entitled Emergent EvolutioD
o 
and the Development of 

, , 

~t~~~s (1928). His interest in the social insects is the immediate bac~ground to ' 

bis' discussion of societiee as a level of reality-. Wheeler notes (bat comparativ~ 

sociology has largely been neglected, the sociologists leaving insect and animal 
'(.. ~ - .-- . 

societies to the biologist, and the biclogists b~ing little concerne~.~th the collective 
~ ...... "" 

dimensiot;ls of life, limiting themselves to the characteristics of individuals. But 
- 1\ ~~ c~~~. __ 

-nonhuman societies " .... no less than' human society, are 8S 8uperorgàiûa~s 
~ .. 

cl ,obviously true emergents, in whi~h ivhole organi.sms function aB the interacting 
, '" 

and determining parts."108 

1 

- '. 
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In his -taxonomy of social aggregates, employing 'socÎal' in the widest 
. . 

sense, he distinguishes homogeneous and heterogeneous groups. Heterogeneous-

_ social agçegates correspond to, what we would today caU eco-systems of various 
, , 

different species, involving relations of predatism, parasitism, symbiosis,. 
- " . 

association and others. The'se groups "constitute a vast serle1\ of emergeQts 
, 

Narying Crom those of very low to those of very high integration."I09 In 
. ' ~ 

homogeneous societies, which are the only true societies in a more narrow sense , " 
" . 

of the term, nutritional, reproductive or defensive rea~ns May predominate in 
... 

... -"the development of emergent social behavior. A higher sort of emergence is that of 
. . 

multi-species societies where mixed colonies are formed by the association of . 
.. -

different species of ants amongst themselves or with parasitic organisms. In the 

cases of mixed colonies where one of the social components becomes a;>redator or 

paraljjte with respect to the othe~s, tliere is now a role differentiation not only 

within the species, but' between species, "so that a new emergent arises· a super-
, 

superôrganism, or 1!uperorganisfu of th~ se'cond degree. "1,10. 

Because of the pervasiveness of tl:le social of this very weak sort, Wheeler 

conclu Cs "We May say, therefore, that the so~~i is ~ correlate as weIl as an 

emergent of alllife in the sense ~n which Morgan speaks of the mind ~s being both 

a correlate and an emergent of life,"UI This can be' extended even lower, to the 
l . 

inanimate: the structure of the. atom involves association of electrons and other 

constitue~t particles in sorne sort of a collective organization. In. thif sense, 
, 

"association may be regarded as the fundamental condition of emergence" 'On 
) 

.,. . 
. . 
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Wheeler's view, no entity outside of timé'and space is required (in opposition to 

Driescll!Jmtelechies, Bergson's élan vital, and Alexander's deity). 

~elr-th.et~~ore proposes a level order which goes as follows: matter, life, 

mind ~d s-;iety, as RQy Wood SeUars' also, proposes the next year ~ Wheeler is the 

first person to have noted the absence of ,the social in Lloyd Morgan's and -

\ Alexander's systems. "1 fail tO'understand why Alexander and Morgan select 

deity as the superv:enient level next to Ill.ind, sinee their general scheme of 

emergent evolutMn most naturally demands the ùs~ciàl as the next level i~ 
"" -.. ( 

ascending order."1l2 Wheeler riotes that the next emergent level after that of the 
" 

social cannat be predicted, for there May be an end to the series, "supervenient 

exti.nction~'. But should human society IlOt destroy itself, emergents that May still . 
arise.(thougn not neeessarily constituting a level) including IIgreater solidarity 

and higher ethics."113 

< • , 

A -danger Wheeler notes is that of the degeneration of the indiYidual as 

.p social Org~~ization advances. T~s is evidént i~the social insects (Zcl'case in . ~ 

brain size in mature kings and queens of termites .. loss of raIe differentiation in --

, parasitic groups,- retum to nonsocial life in some Apecies). He is concerned that . -

this may occur in humans too, where signs he notes include decline in tne sense

organs, absence- of demonstrable increase in i~telligence during historie time, 

greater emotivity, ineânity; criminality and mol? psychology in large cities. He 
, 

wonders whether this May not lead to "~ society of lower intelligence, of the 

112 ibid, pp. 41-42 
113 ibid, p. 42 

/ 
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individuals combined wh an iptense and pugnacious solidarity of the whole"114 
.. , 

as has happened with the social insects. Further social "progress" may also lead 
J 

to that paradigm"l)f biological inadaptation: extinction. He concludes on this 

pessimistic note. 

Wheeler was the tirst supporter of emergentism to include the social as a 
~ ~ . . 

level, preceding by one year the publication of Sellara' four level system. Moreover, 

he devèloped miny of the themes later taken up by E. O. Wilson in his 
-

sociobiology. lndeed, Wilson explicitly mentions Wheeler as the precursor of his 

thought.115 

D • 

au> Orgap'cism and leyels o(OrppJationj Jogh Nredbuw 

o 

• 
The biochemist and historian of science Joseph Needham combined 

organicist, emergentist and dialectical notions. In his work, Needham c1early 

sets out a concept of levels of organization which was to influence other théorists. 

Needham's article "Organiclsm in Biology" appeared in 1928. He traces the origin 

of the term "organicism" to various sources~ including Whitehead in Science and 

the Modern W-orld (1926), and Lloyd Morgan, in his article ttThe Concept of 
.' 

Organism as Emergent and Resultant" (1927). • 

ThUI, on the organic theory of nature, aIl the universe is seen to consist of wlïoles. 
J 

or organisms, whose parts, as Lloyd Morgan would say, go togetner in substantial·'., ' 
unit y, or in other words, are only themselves so long as they remain in their 
natural places within the whole to' whicb tbey belong. For the constitutive 
relationship~r parts are not entities having an existe~~e in theïr o~ right, ~ut 

• 114 ibid, p.43, . . ~ 
ua Thil il noted by Wilson in both bis In_et Societfea (1971) and bis Sociobioloey: The New 
s,n~(1975), • 
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only by viTtue of their position and function in the organisin of which they form 
parts. This relatedness or going-togetherness 15 the haUmal'k of an ol'ganism, and- ;~, 

it May be noted that it can interlace with other organisms, just as' a living ~ J 

organism and its environmE is inextricably intertwined-:lbe universe, in tMa 
view, is a vast array or orga isms, mounting up from the simplest atomio wholes to 

, ~ 

the world-orgar:tism, that m ~ern translation of "anima mundi" itself. Bio)ogy, al 

Whitehead says, is thus the study of the larger and more complicated organisms, 
physics that of the smaller and simpler organisms.1l6 

" 

Needham's conception of organism differs froU) emergentism in the 

following respects: (1) For emergentism, the pa~s may exist separately from the 

whole, whereas for organicism, they are essentially -depandent upon the whole; (2) 
0, ' 

a11 entities are organisms, even ,physieal and chemieal ~tities. Needham's 

subseqt1ent intelleetual evolution is most interèsting. The notion of levels was Dot 

present in his early work, as evidènced by the above article, but becomes the ~ 

keynote of later work. Moreover, in between, like J. B. S. Haldane (son of J . .8. 
" Haldane), he __ became one the group of English scientists influeneed by Marxism 

• 
.-. and dialectieal materialism.' 

The 1937 Spencer Lecture by Needham was entitled, "Integrat!ve LeveIs; A 

, Re-evaluation of the Idea of Progress". N,eedham dèfines his theme as "the 
• j 

existence of levels of organizatiOll in the universe,. successive forms of order in a 
, 

scale of eomplexity and orgimization".117 Each level is characterized bya specifie 

form of evolution, and he mentions the cosmologiesl, biologiea} and sociologiea1 
-,? 

types, With ~ental devèlopment included i~ the latter. Increà8;'~ comple,xity of 

organization lS manifested by increase in the number of parts, greater eomplexity 

of their structure and inter-relations, een,tralization and greater efficiency of 

• 116 Joseph Needham, "Organicism in Biology" (1928), p. 34 
117 Joseph Needham "Integrative Levets! A Re-evaJuation of the Ide. ofProere .... (937), p. 234 

.1' 
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cq,ptrol, increased flexibiiity and versatility of interaction with the external 
- . . , 

environment, and concurrently, greater independence with respect to it. 

Needham èombines elements of organicism, malectics and 'emergentism in 

~ his phil9sophy of biol~gy. As to the origin of the term 'levels', in the context of 

'integrative levels' Needham notes (in a fdotnote added to a 1943 re-publication of 

the essay): "1 am not quite sure wl)ere the term 'levels' was first used in tms way, 
, 

perhaps in S. Alexander'~ Space, Time and Deity;;~·. He also refers to The Brown-• 
qonger_ debate (discussed in section 2 of this chapter), as well as w~rks by the , 

~ , 

American biologist E. G.,Conklin, The Directi~n of Hum an Evolution (1921) and 

the Englis~ anatomist, F. Wood-Jones, Design and Purpo~ (1942).118 
~ 

In an article devo.ted to Whitehead's philosophy, Needham states "that .the 
. 

organic conception of the world involves the notions of "succession in time and 

envelopes in space",1l9 within an overall framework of integrative levels. 

Needham's analysis of the level structure of ~eality includes the following'" 

transitions: (1) from sub atomic particles to atoms and molecules; (2) from cell 

, constituents to cells, organs, tissues, to bodies; (3) the combination of animaIs and 
, 

especially humans into social communities, and (4) the emergence of mental 
( , 

phenomena from complex nervous systems. He notes that "There is a sense in 
... 

which mimis include and envelope bodies, for the boundaries of thought are far 

wider than those of what the special senses can record, and minds interpenetrate 

8S bodies cannot ... "120 Evolution takes the form of "a continuous rise in level of 

118 ibid, p. 239 
119 Joseph Needham "A Biologist's View of ~itehead's Philosophy" (1941), in Time, 
RefrelhiDaRiverf p.l84 . 

The 

• 120 ibid. p. 185 
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organization." The emergentist character of Needham's notions are obvious; he-. 
him"elf footnotes Smuts, L19yd Morgan and Sellars as authors of similar points of 

view . 

-
Needham combined not only emergentist and organicist conceptions; he 

1 

reappears with a contribution to a Mamst theory of levels of re.ality. In the early 

1930s he was influenc~d by the political radicalism and dialectical materialism of 
Marxism. In his ~erry Lectur~8 of 1936, entitled Order and Life, Needham 

• refers to the Marxist biologists J. Hecker, M. Prenant and~. Schaxel, and goes on 

to say " ... that biological order is a form of order different from those found in . , 

physics, <:hemistry, or crystallography, yet not imptmetrable by the human mind 

or ruled by unintelligible spiritual entities. Translated into terms of Marxist 

philosophy, it is il new dialecticallevel."121 

.. 
During and after the Second World War, Needham's intérest shifted to 

Chinese science; he lived and worked for Many yea;s, in China, and has been 

- producing the muIti-volume Science and Civilization in China sinee. A~-~ 
, result of his rêsearches inta- ancient Chine se science and phiIosophy, he reali{~ 

that an organismic conception had arisen with the work of Chu Hai in the 12tR-
-'-

century AD, following up·--on the tradition of _ ÇhInese correlative thinking. 
, ~-

Through the Jesuits, word of this and other Chinese theoretical developmelJ.ts 

reached the West, and in particular Leibniz, whose conception of pre-established 
. 

hariilony and monads is, on Needliam's view" strongly influenced by Confucian 
• T ~ , .. . 

121 Joseph Needham, <hder and Lite (1936), p: 45. _ 
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thought and the work of Chu Hsi. The following quote illustrates Needham'-s 

attempt to link the Western and Eastern organicist schools ofthought: 
, 

" 
Here it is not possible to do more than mention the great movement of our time 
towards a rectification of the mechanical ~ewtonian universe by a bettér 
understanding of the meaning of natural organization. Philosophically, the 
greatest representative of this trend is undoubtedly Whitehead, but in its various 
ways, with varying acceptability of this statement, it runs through a11 modem 
investigations in the methodology and the world-picture of the natural sciences -
the numerous and remarkable developments of field physics, the biological 
formulations which have put an end to sterile strife between mechanism and 
v-Îtalism [Woodger, von Bertalanffy, Meyer, Needham and Gerard] while 
avoiding the obscurantism of the earlier 'Ganzheit' schools, the Gestalt-psychology 
of Kohler; then dn the philosophièal level the ~mergent evolutionism of Lloyd 
Morgan and S. Alexander, the holism of Smuts, the realism of Sellars, and last but 
by no means least the dia)ectical materialism (with its levels of organization) of 
Engels, Marx and their successors. Now if this thread is traced backwards, it leads 
through Hegel, Lotze, Schelling and Herder to Leibniz (as Whitehead constantly 
recognized), and then it seems to disappear. But is that not perhaps in part because 
Leibniz had studied the doctrines of the Neo-Confucians school of Chu Hsi, as they 

/1 were transmitted through the Jesuit translations and despatches?122 

A major reinforcing influence on Needham's conception of organism and 

the level structure of reality was J. H. \Voodger (University of London, BioIogy), 

who se Biological Principles: A Critical Study appeared in 1929. His thinking is 

guided by the methodological principle that the antitheses of biologieal thought 

have to be superseded. Among the old antitheses to be overcome, he notes those 
",,-"'- ~ 

between vitalism and mechanism, structure and function, preformation and 

epigenesis, teleology and eausation, mind and body. Of particular interest for 

present purposes is his Chapter VI of Part II devoted to "Th; Theory of Biological 

Explanation". The key concept, and the one basic to overcomkg the old antitheses, 

122 Joseph Needham, Science and Civilization in China (1956>, vol. 2, History of Scientific 
'Ibou8ht. p. 291 -
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is that of organization, which he references to the writings of E. B. Wilson on the 
\ 

cell. (Organization involves not only a partJwhole relationship, but a hierarchical 

parUwhole relati-onship, with distinct levaIs of" organization that cannot be 

reduced one to the other123: 

"But from what has been said about organization it 8eems penectly plain that ~ 
entity having the hierarchical type of organization such 8S we find in the organism ~ 
requires investigation at all levels, and investigation of one level cannot replace 
the necessity for investigations of levels hikher up in the hierarchy. And thia 
remains true irrespective of the question of a remote future p08sibility of being able
US state the properties of aU higher levels in terms of th~ata in the lowest one, if 
inqeed the very nature of the case does not exclude such p08sibility.124 . ' 

.. 
Woodger went on to develop this ··theory in a series of three articlcs 

appearing under the title "The 'Concept of Organism' and the Relation Betwccn 

Embryology and Genetics" (1930-31). In Part I, he continues his ahalysis of 
-\, ~-
-- --- org~nism into the subsidiary notions of 'organic whole', 'organic part', 'organic 

t' t), li l~ ~ 

relation' an'tl 'hierarchical order', With respect to this 'latter notion, he provides 

• exact definitions of its compone nt concepts: 'leve!', 'highest level', 'lowest level', 
. 

'next highest level', and 'assemblage' (the parts out of which a givcn organic 

whole, except those of the lowest level, are constituted). His dcfinition of level is as 

follows: liA level is a class of members of [a set] W and is such that no membcr of 
'1 

the cIass stands in the relation RH [the fundamental hierarchical relation] to any 

other member of the class. In any hierarchy there are at least two levels. "125 Part 

II develops those logical methods needed for a system of postulates and 

123 This i8 likely the direct influence on Needham in his Jeter formulation of "integrative 
levels", ' 
124 J. H. Woodger, Biological Principles: A Critica1 Sfudy (1929), p. 316 
125 J. H. Woodger, "The 'Concept of Organjsm' and the Relation Between EmbryoJogy and 
Genetics" (1~30), p. 8 
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- . 
assumptions for embryology 'and ge~etics.l26 It includes a systematie study of the 

~ , 

logical structure and graphieal representations of hierarehieal,systems. Part III 

applies these formaI methods to specifie cases. 

The organicist conception was also defended in an article by Ritter and 

Bailey (1928): "The Orga~\t.mal Conception", especially pa!"t 1: "Place of the 

Conception in Science". Tfie affinities with holism are dear from the outset, with . 
the authors placing special emphasis on the aspects of unification of parts and, 

wholeness. 'The accent is on reciprocity: between whole and parts,,,,a "reciprocally 
.~ 

generative and rnut~ally constitutive" relation between the two\ ' 

/ ~ ~ 4 

"A natural whole stands in such a relation to its parts as to make it and its pars 
mutually constitutive of each other. Structurally, functionally, and generatively, . 1 

theyare reciprocals of each other."127 

" , 

The difference between rnerely physico-chemical systems and biologieal 
" 

ones ie a matter of organization, and though not explicitly So formulated, Ritter 

and Bailey adhlit the vital as a level of organization above that of the physieal1nd 

chernical. At any rate, the debt and influence of emergent evolution is clear: 

emergent evolution provides the theory of the historieal developrnent or evolution 
~ 

of vital organization, which the orga!lisrnic conception considers systematically: 

l • 

126 Woodger has already begun to use the technlcal methods of logic to frame definitions ~f terms 
and develop theories which forms the subject matter for his later work, The Axiomatic Method in 
Biolol)' (1937).One of the few, perhaps only, works in theoretical biology to use the notation and 
technique of Russell and Whitehead's Principia Mathematica. Lt includes an appendix by the 
logician Alfred Tarski. See also Woodger's Biology and Language: An Introduction to the 

"MethodoloO' ot the Biologiesl Sciences incJ.uding Medicine (1952), which were given 8S the 
Tamer lectures for 1949-50. 
121 Ritter and Bailey, 'Th~ Organismal Conception" (1928), part l, p.308. 
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HOL. 50 far as OUI' information goes, no professional psychqlog1st has yt'lt ful1y 
espoused the organismal conception of living beings', though C. Lloyd Morgan'a 
advocacy of emergent evoliition seems to commit him to the conception: Emergent 
evolution and the organismal conception applied to living nature are the same 
thing looked at fro1'}l different ctirections. "Emergent eyolution" is what that "same 
thing" is called when the origin and development of living things are of central 
interest, while the "organismal conception" is what it is called when their 
morphology and physiological tunctioning are considered.128 

.-
1 . \ 

.The organismic conception is theref~re a relatiNe of emergentism, clearly 

indicated by both Needham and RitterlBailey; at the hands of Woodger, the 

concept, of level was for the first time formulated in symbolic te~ms.129 This 
« 1 ~\ 

"migration" or "cross-fertilization" is typieal of the history of ideas, with one 

eurrent of thought (emergentism) influencing ano,ther (organicism). Moreover, 

the matter is of sorne historieal importance for the emergentist trend itsclf . 
. ~ . -

During the 19405, and even from the Mid 19308 on, the development of emergerit 

'" evolution as a trend slowed down. Sorne of the main defenders had died: Lloyd 

Moiganein 1933, Samuel Alexander a few years later. Roy Wood Sellars continued 

128 ib'd 334 l ,p. • 
129 A later author in this q,nd is Ludwig yon Bertalapffy, especially in hia Probleml of Life:"An 
Evaluation of Modern Biological and Scientitic Thou,ht (1952). The sarne preoccupatipn with 
organization, hierarchy and organism are present in his work, which is directly related to that of 
Wo.odger, who in' turn had 'translated von Bertalanffy's ear11er work, Modern Theories of 
Development in 1933. Von Bertalanffy sumrnarizas the basic principles of the organismic 
conception as follows: "The conception of the system as a whole as opposed to the anlllytical and 
summative points of view; the dynamic conception as opposed to the static and machine theoretical 
conceptions; the consideration of the organism as a primary activity as opposed to the conception of 
its primary reactivity.'\ (in Problems of Lite, p. 32). In }lis discussion of the levels or organization, 
von Bertalanffy admits the following: (8) a10ms and molecules, (b) cell and protoplasm, (c) 
individua] organisrns, and (d) supra-individual organizations, from sman eco-systems 10 the 
whole of life on earth. Von Bertlanffy's original contribution to the organismic conception is his 
notion of organisms as open systems: "From the standpoint of physics the' characteristic statc in 
which we find the living organisffi can be defined by stating that it is not a closed system witll 
respect to its surroundings but an open system whieh continually gives up nfatter to the outer world 

\ and takes in matter from it, but which maintains itself in this continuous exchange in a .teady 
state, or approaches such steady state in it,S variations over time." (ibid, p. 123). For more on 
systems theory see his General System Theory: Foundation., Development, AppllcatioD' (1968) . 

. Von BertBlanffy was the foundeJl and until his death,'editor of Gênerai Sy.tems: Yearbook of the 
Society for General Systems Research. 
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to adhero to emergentism, and went from a naturalist to a materialist position, 
~ r ~_ - ~ ~ 

but, this can be consideredls a working o~t of positions he had begun to- develop 

in the 1920s. No new systems of emergentism, at least iA. the Anglo-American 

wotld, were developed until the 1950s. Yet emergentism led a "subterranean" 

existence in the concept of level structure of reality propounded by Needham, 
. 

Woodger and the authors to be examined next: Alex N ovikoff, R. W. Gerard and 
~ !~ 

Julian~ Huxley. This was a residual influence of Lloyd Morgan's. work in biology, 

combined with a further momentum provided by organismic and holistic 
1 1 

/ 

concepts. 

The theme of integrative levels was the subject of a symposium organized in 
. 

--1941 in connection with the 50th anniversary celebration of the University of 

Chicago, bringing together biologists 'and sociologists; the proceedings were titled 

LeveIs of Integration in Biological and Social Systems (1942). The opening articles 

dealt with the early, intermediary and higher levels of biological·and social 

organization. The higher levels were dealt with by R. W. Gerard (Dept. of 

Physiology, Univ. of Chicago) in his article "Higher Levels of lntegrlltion". This . 
'article was the most general of the group, developing a theory of the part/whole 

" .. _~ 
1 

relationship and the notion of levels which had considerable affinities with 

emergentism. 

In Gerard's terminology, an organized entity consisting of parts is termed 

an "org", on anal ogy with the' organism studied in biology, but considered as more 

general and applying throughout nature. Orgs differ in terms of degree of 

integration and level of organization. Advancing integration in the series of orgs 

appears as (1) greater control of the parts bya whole and ~2) greater differentiation 

1 
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o h.: of th~ ~onstituent units. This results in the appearanee of new levels, marked off 

by the fact that orgs of one level are constituent partS of orge of a higher level. An 

example given is that or molecules,' which are orgs composed of atoms, 
" 

,-

\ 
\ 

~~èmselves orgs composed of electrons and protons. Orgs which manifest the 
< " 

. ) , characteristics of life - metabolism, growth, reproduction and ~o forth, ,are ter~ed 

"animorgs". 'Finally, there is a third meta·level of integration" ~hat of 

"epiorganisms", where animorgs are or~anized in social relations. 

Gerard concludes by noting that epiorganisms function just as animorgs, 

Le .. that the social group can be regarded as "a single biol,ogieal unit."lSO He 

devotes several pages to demonstrating the equivalence of epiorganism functions 
J 

and the eorresponding animorg ones. Speaking of nomadie tribes, the British 

Empire and the human race, he says: / 

That such groups of organisms are truly animorgs follows from their p08lQllsing 
accurately the above defined criteria of this org sub class. The units composing 
them are built of thé same substances, similarly organized; they manifest the lame 
developme'ntal changes in the growth of the individual group and in the evolution of 
group types; they manifest the same activities; and they aTe integrated by the aame 
mechan:~ms.131 

\ 

The articles by N eedham and Gerard ~form the backdr~ for the article in 

Science by Ale~ B. Novikoff (Dept. of Biology, Brooklyn University), "The Concept 

of Integrative Levels and Biology" (1945). Novikoff defended a four lèvel structure 
J 

of reality, enum~rated as the physical, chemical, biologiea! and sociologieal. 

These levels Me the products of the "evolution of matter through successive and 

,. 
130 R. W. Gerard, "Higher Levels of Integration" (1942), p. 75 
1:J1 ibid, p. 77 
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higher stages of integration. "132 The ,exposition is straight forward and bas~d on 
"', , 

typical emergentist formulations: new levels arise as a result of growing 
" " 
complexity of organization; each leveI. is, dependent on the lower leyel, but 

. -
manifests certain unique and novel properties of 'its own; knowledge of lower 

- , - , 

levels is a necessary but not a sqfficient condition for knowledge of the higher 
, r ' 

levels, and ~higher level laws cannot he predlcted a priori from the lower level 

ones. 
./ 

The concept ofrintegrative Jevels stresses the need to study living organisms st aIl 
leve1s - cells, Ûssues. organs, 0l;jsn-sys{elnS, organisms and populations. It is not 
"organicist"; a)w~y8 the reciprocal relationship of elementary units -to each other 
and te the unit system as ft whole must he studied. It is Dot rnechanistic; the detailed 
methods of study st higher levels will include not only Bome used at lower levels but 

1 

new methods peculiar to the higher Jevels; the laws of one level will be expressed 
djffer~n tly From those of others. 133 

." Within the biologiea} level which is of special interest to ~ovikoff, he, " 

idêntifies as 8ublevel~ those of the eelIs, tissues, organs, organ-systems, and ... 
organism. With the· combi'nation of organisms in populations, the social level is 

reached, and this is a further emergent level. N ovikoff is partieularly eoneemed 

to criticize failures to grasp the distinction between the biologieal and the social. 

Reading the social into the merely biologieal wrongly endow8 lower life forms 
J 

wi~ human attributes, while eonsidering the social as merely biological ~mounts 

to ~e converse mistake: here the specifically human is exc1uded. The organism is 

not a society, and societies are not organisms. Novikoff states that distinguishing . , 

between emergent levels avoids the errors of anthropomorphism and organicism, 

and leads to a more adequa~ biology. In partieular, he eriticizes the organicism 

132 Alex. B. Novikoff. "The Conéept of Integrative Levels and Biology" (1945), p.. 209 
133 ibid, P. 211 ' 
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of ~erard and one of his collaborators, Alfr~d ~. EÎrierson. Novikofr argues that 

instead of seeking the economic basis of socia~ rel.ations, they attempt to make-

unfounded speculations of parallelism between animal and social organisms. 

Novikoff invokes N eedham as support on the dangers of this sort of organicism. 

Joseph Needham, then in China, ,ent in a note on Novikotrs article, 

applauding its emphasis on 'the levels or organization an~:e~mplexity. He differed 

however in supporting <Jerard's organicism, stating that Novikoff had 
./ ~ 

overestimated the break between animal and human soeieties, and noted that 

organicism d~es not lead tQ the fatalism and a overly-competitiv~ model_of society . 

favoured at that time by the fasci8~ states, as Novikoffhad feared. 

Gerard and Emerson replied in a longer article "Extrapolation from the 
, 

Biologieal to the Social" (1945) in the same issue as Needham's note. Theyagree 

with Novikoff on the formu:ation of the general principles'foJ;"levels, ~ut state: .. " ... 

:ft{ovikoff seems, at the psyehologieal-ioeiologieal level, to isola'te -completely 
1 • 1 

everything human from the rest of nature and sttenuously abjects to our failure to 

do 80."134 Their'point ~s the following: "We have argued that, sinee societies àr 
" 

living systems, they obey those Most genetal laws which apply to' a11 livi 

systems. This says, for example, that social evolution and btological evolution· re 

both subject to any statements applicable to 'evolution', not that the two sub asses 

are identical."135 Theyalso stress the fundamen'tal similarities of the t 

'evolution: "The natural selection of whole integrated systems, fot 

• 
134 R. W. Gerard a~d A. E.' Emerson, "Extrapolation from the Biol 
582 
135 ibid, p. 583 

" 
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led to àn evolutionary advance in specialization and integration (cooperation) of 

the units com~sing individuals and super-individuals, both at the biologica1 and 

the sociallevels."136 To this is added a philosopbiçal difference: "We maintain that 
, . 
at each superposed level of integration new unexpected properties emerge, but 

that. the new properties must be commensurate with the oId; must fit in their 

'general framework, not violate it."137 -rlerefore, the",: new, emergent prop~rtie. 
must be ultimately predictable, once 8Cl~as progressed further. 

This debate is a foreshadowing of debate on sociô-biology to come, where the 

issue at stake is the re.cibility of the social level to the biological one. From an 

emergentist standpoint, Novikoffs argument is the more convincing,· since he 

clearly distinguishes the social and the' biologiesl as irreducible one to the other, 
" 

whereas Gerard's view that social organisms (epiorganisms) function jus~ like f 

biological organisms (animorgs) 
• 1 

distinct levels of reality. \ 

is a reductive one, despite bis admission ~of .. 

No~ofFs influence can he sean in the Pbilo~p~ 4Qr the-Future: The Quest 
• 0 

__ , of Modern Materialism: edited by Roy Wood Sellars, V. J. McGill an~ Marvin 
~ ~ 

.Farber in 1949. At least tw6 alticles include the term 'levels' in their titles, "A 

Biological Survey of Integrative Levels" by C. Judson Herrick and "Levels in the' 
-'-. 

Psychological Capacities of Animais" by T. C. Scnn~irla. Herrick, a 

neurologist138, refers to Noviko~~ article oited abov~ for the notion of integrative 

levels and states that: 
J 

136 ibid, p. 584 , _ 
137 ibid, p. 584 
188 _Herrick. W8a editor of the of the Journal otC;;mparative Ne~101Y,'and emeritus profe8S0r~f 

. neurology 8t the University of Chicago. 

\ 
(J 
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• 

The key problems in aU scientific enquîry are not analytic but Iynthetic. Thil il 
o because the new propertiea that emerge in directive activitiea are unique 

combinations integrated from ele~ents which lack these propertiel. A atudY of the 
history of creative evolution reveala luccessiye level,s of more 'comple~ and 
efficient integration.139 

, " 

T. C. Schneirla, a comparatiye psychologistl"O, began his article with the 

statement that "The c~ncePt of pSychololPcal levels in its modem form ie due 

especially to the integrative attack of experimental science upon evolutionary , 

processes."141 H~ conti~ues, referring to Novikotrs 1945 article: 

The principle of levels has come into current usage through a recognition of 
important differences in complexity, the degree of development, and the 
interdepèndent organization of behÎlvior functions through the animal lerieB. The 
evidently superior properties that appear on a new level of organizaUon àr,e not he 
explained as due to a new kind of enerO' or new vital properties, but as functional1;.,.
pro~rties arising from a new system of organization which differ in given ways 
frcln "Iower" and "higher" systems.142 ' ' 

/ 
( 

Onc~ more citingNovikoff, Schneirla cautions that redUCtiOni\ must he 

a1f.o~ded. Psychol~gical properties cannot be redùced to physicallchemical ones, 

nor even to bio-chemical ones~oreover~, ~he whole/part relationship is 

transformed with the appearance of higher levels. The wholes of lower levels may 

appear a8 parts of wholes at highe~ leveIs, but they may have different qualities as 

subsystems of larger wholes than they have as ,wholes 8t their own level. 

-
1~9 C. Judson Herrick, "A Biologieal Surv;Y or Integrative lAve)s" (1949), p. 2~6 , . 
140 Schneirla wa8 curator of the Department of Animal Behavior At the American Museum of 
Natural History. ,-~ 
141 T. C. Sehneirla, "Levels in the Psyehological Capacitiel of Animal," (1949). p. 243 
1"2 ibid, p. 245 ' --~ 
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lyl.~EthlgçJlIHep "( 

-
Julian HuXley, the biologist who coined the phrase "modem synthesis" to 

1 

designate the merger of Darwinian evolution and Mendeli~ genetics, argued in 0 

bis own Romanes Lecture of 1943 that the problem bis gnindfather T. H. Huxley 

had faced in bis Romanes Lecture of 50 years previous' could be resolved on the 

basis of a modem approach to evolution. Huxle~ls discussion of the possibility of 

~: e~r~utionary ethicé- con tains a 

~s'" where he states: 

section entitled "Evolutionary Levels and 

, . 
Evolution, from cosmic star~dust to human society, is a comprehensive and 
continuous process. It transforms the world-stuft', if 1 may use a term which 
includes the potentialities of mind as weIl as those of matter. It is creative, in the 

'" sense that during the process new and more complex levels of organization' are 
progressively attained, and new possibilities are thus opened -up to the universal 
world-stuff.143 

'il-
The normally -graduaI process of evolution is punctuated by the rapid 

t 

emergence of new levels, of' wbich Huxley mentions the two transitions fr~m the 
•• 

inorganic to the organic, and the animal to the human: 

Increase in organization is for the most part graduaI, but now and again there is a 
,udden rapid passage to a totally new and more compte~ensive type of order of 
organization, with quite new emergent properties, and involving quite new 
methods 01 further evolution. The two major breaks which concem us are that 
between inorpnic matter and life, and more particularly, that between pre-human 
lite and man.l~4 

143, Julian Huxley, "Evolutionary Ethics" (1943), in EvolutioD and Ethics (1947), p.' 120 
144' ibid -.' . 

, - 1 
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"Physical evolution, biological evolution and human evolution can 'therefore 

be distinguished in terms of the factors operant at each level. 1t is through this 
, 

recognition of the distinction betwe~n natural selection at the biologicallevcl, and 

other~ processes at the social level, that Huxley hopes to make a place for 

evolutionary ethics. At 'the human level, conscious 'design and social cooperation 
, 

are conditions for the development of such an evoh,ltionary ethic. Huxley argues 
-~ , 

as follows: 

(1) Evolution is multi-factor, and not exc1usively based on the factor of 

naturaI selection alolle. lntra-specific seleçtion involves the struggle for existence 

of a group against the environment and other speci~fI, and introduces elements of 

cooperation among the group. Excessive inter-specific competition (struggle 
, At \ 

between individuals of the same species) May in fact be deleterious to the species 

as'a whole. 

,( ". " 

(2) Social anthropologists have describ~d a great variety ofdifferent ethi,cal 

systems, not, limiting themselves to the apriori notion tliatl. there is only one true 

system of ethics. Further, they have noted a diversity of social systems and a 
" ,. 

correlation between types of etbical systems and types of societies. 

(3) On an emergentist view of evolution, objective values emerge as society 
-

develops and becomes more complex. These values not only arise at a definite 
... 

stage of evolution, but play a real role in the further development of that 

evolutionary process, at Ieast as concerns social de~lopment. Huxley formulates 

bis own principle of evolutionary etbics as follows: 

"(. 
r:r~' ._ 

I~ 

=''tf 
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ln the broadest possible terms, evolutionary ethics must he based on a combination 
of a few main principles: that it is right to realize ever,new possibilities in 
evolution, notably those which are valued for their ~wn sake; that it is right both to 
respect human individuality and to encourage its furthest development; that it is 

~ right to construct a mechanism for further social evolution which shaH satisfy 
• '9 tbese prior conditions as fully, efficiently, and 815 rapidly as possible.145 

A number of ditrerent elements of bis theoij are: 4 • 

l 
/ 

. 1. A defense of diyersity and pluralism: It is right to help realize new 

potentialities, which serve as possibilities to be preserved by selection should they 

warrant it .. Diversity is therefore a value to be nurtured since it provides the basis 

-for the selection operation of evolution .... 

2. An emerientist yiew of values: Values are a product of evolution, they 
• 

are emergents consequent upon the appearance of the social and mental Jevels. 
~ 

Values are therefore objective, and noJ; ephemeral. This section of Huxley's 

argument remains vague, and could have been aided by a discussion of tertiary 

properties and values as AleXf.1Jlder did. 

3. A meta-ethical principle of conduct: This is the Kantian principle that it 

,is right to nct in such a way 8S to treat other persons as ends and not as means. 

the content of the Act is not specified, nor need it be specifie d, since the maxim is 

a formaI one, unlike the following one, which specifies a certain content in 

negative utilitarian terms. 

1"5 ibid. p. 124. C. D. Broad criticized Hwdey's article in his review of it for Mind. "Huxley's 
Evo)utionary Ethics" (1944). but does not dea} w,ith the aspect of the emergence of values. 
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4. A normative ethieal 'prineiple of eonduet: .Act so as to minimize the 

distress, discomfort and suffering of others~ An example of 8uch an act is the 
~ . 

replacement of charity towards the underprivileged by measures to do away with 

poverty as a social condition. This componer,t of Huxley's theory is a type of 

negativè ut~itarianism. 
\ 

\ 

.. ' (5) Fprtber PhU08QDhiçaJ PoslUoraa 
1" 

1 

This section will diseuss two philosophera who, independently of explicit , -, 

reference to Lloyd Morgan and the earlier emergentists, expounded emergentist .. 
conceptions of the level structure of reality: James FeibleÎnan in the USA, and 

Nicolai Hartmann in GermanY. Then three more recent discussions of 

emergentism in philosophy of science will be reviewed in the work of Mario 

Bunge, Karl Popper and Jonas Salk. As emergentism has retumed ta the 

mainstream of philosophy of science, is has al~o been discussed in sCÎentific 

reviews146 and become an element ofrelated scientiflc worldviews147. 

146 The debate over emergentis~ was a central feature of a series of articles which appeared in the 
review Neur08cience. Initiated by Bunge's "Emergence and the Mind" (1977), the debate 
eventually included Roger Sperry (1980): "Mind*Brain Interaction: Menta1ism, Yes; Dua1ism, 
No", Donald Mackay (1978): "Selves and Brains", Smart's "PhYBicalism and Emergencc" 
(1981), as weIl as articles by D. O. Hebb and Patricia Smith-Churchland. Emergence, from ft 

theory dcveloped in the context of lectures on natural theology, W8S now being discu8sed in a 
jopmal devoted to neuTo-sciencè. 
147 Ai. in the 19208 and 1930s, there are parallel developmcnts to emergentism. Important relatives 
in the period from the mid 1960s on are hierarchy theory and systems' theory. In such volumes as 
Bierarchy Theory: The Challenre of Comples: Systems edited by Howard H. Pattee in 197~, 
attempts were made to relate the developing mathematical theories ofhierarchies with the probJem 
of eomplex systems in biology, physics and technology. Related to this was the notion of sJ'stems' 
theory, largely the result of the efforts of Ludwig van Bertalannfy in its initial .ta~éS. R~8 
Problems of Life (1953) defends the notion of a hierarchical Jevel structure of reality, and th." was 
continued in his other writings on systems theory. His later writings, parUcularly Syltem. 
Theory, however, do not retum to a discussion oflevels.of organization, but refer excJusively to the 
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(n. Axiologie ReaUSmj James Feibleman 

James K. Feibleman (Tulane University), published his Ontology in 1951, 

though he indieates in the foreword that he had begun work on it in 1945, and 
, 

~\1blished parts in article forro between those two dates. He terms the system he 

will develop "axiologie realism". Feibleman argues that ontology ean be done 

!Rdependently of-epistemology; indeed, he treats epistemology as a subdivision of 

ontology. Ontology sets itself the following task: "Given aIl the theorie~ and faets of 

modem knowledge, to find the explanatory system which cOl,lld' best account for 

them."148 The problem is to ground knowledge on a set of postulates, based on 

ontologieal categories: "The ontological problem, logically stated, is the~ the 

discovery of the proper number of primary categories into whic,h ean be classified 
t 

aIl kinds of being."149 The ontological system must be the most inclusive (to 

encompass aIl knowledge ) but the most compact (in order to integrate those . ' 

fields, and achieve the unit Y of knowledge) . 

. Feibleman holds that there must be three and only three basic categories. 

One category will not suffiee for the multiplicity of reality,.s two are inadequate, 

sinee there is need of a third to decide between them as to ~e problem of primacy, 

and 80 three is just the number required. Four or mor~ are unnecessary, since 

distinction between open and closed systems. Hierarchy theory has also been integrated into 
philosophy of biology. An attempt is being made to develop a philosophieal framework for the 
punctuated equilibrium theory of Stephen Jay Gould and Niles Eldredge. This is evident in works 
8uch as Unfinished Synthesis: Biological Hierarchies and Modem Evolutionary Thought (1985) 
by Ni~8 Eldredge, and Stanley Salthe's Evolving Hierarchical Systems: Their Structure and 
Repre8entatfon (1985) . 
1.8 James K Feibleman, Ontology (1951), p. 126 < 

149 ibid, p. 127 

. , 
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this would detraet from the intermediary role of the third. Kant had four 

categories': quantity, quality, relation and modality; but, saya Feibleman, he 

should only have had three, sinee quantity can be redueed to relation (no praof 
-.;>' • 

given), leaving the magic number of three. The inadequacy of this argument 

should be evident'i-~nd Feibleman is repeating Kant's a priori deduction of the 

"right" number of categories in a way more Kantian than Kant. 

In his own system. Feibleman identifies ~ree fundamental categories 

as essence, existence and destiny. The first two are cohsidered as distinct 

universes, the first that of possibility, the second, that of actuality. Destiny is the 

relation linking the two. (1) Essence is defined as the "power to affect or to be 

affected"; the universe of essence is complete and consistent, independent of 

things that exist and fonning the whole--9f which they are out parts. It is also mny 

be described as "that from which things come into existence and that into which 

" they pass away."150 (2) Existence is d~scribed as "the temporal and historieu1 

dialectic of actuality", and is defined as "whatever affects or is aITected"; it is 

• made up of things wh,ich interaet with each other; (3) Destiny is "the direction of 
, 

existence toward essence" , the "essence-vector of existence". In full, destiny is 

defined as "the direction which the temporal and historical dialectic of actunlity 

follows in its efforts to get back tQ the perfect conditions of the axiologieal order of 
~ 

possibility."151. It is not a separate universe, but the'tendency of movement from 

the one to the other. Feibleman notes that because of this, destiny is a subordinni.c , 

category within the primary categories. He also notes the following applications of 

the three categories ta the concept ofbeing: '(t, 

150 ibid, p. 221 
151 ibid, p. 215 

" 
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(8) The ontological connection: being consists of essence insofar as it 

derives its ground in essence. '''/ \ 

(b) The epistemological connection: being is known through existence, 
, 

which is the "base-Hne" fot knowledge. 
J 

(c) ~he tel~ological connection: being is approached through destiny; there . 
~ 

:ls a purposive activity going from essence to existence. 

" 

" 

Besides the logical connection of essences, there is als<>. an axiological 

consideration. Value is "the, attraction or desire of things for things", a .... definition 

which Feibleman himself adroits to be unusual. He defines value as the beautiful, 
Ô" f3' 

the good and the holy, derives each from the logical distinction between parts and . . 
wholes. Va]ue in terms of the relation of wholes and parts may be distinguished 

as intrinsic, extrinsic or syrnbolic. (1) "Intrinsic value is the value of any whole ta 

its parts."152 This corresponds to the beautiful: "Beauty is the quality which 

emerges from the perfect relation of part in the whole"153; (2) "Extrinsic value is 

the value of any whole to another whole"; this corresponds to the.good: "Goodness 

is the quality which emerg~s from the perfect relation of an;y whole to other 

wholes ... "164 (3) Syrnbolic value is the value of any part or any whole to the total 

whole of being" 155 It is another name for the holy:\"Holiness is the quality which 
{ .,. 

emerges from th~ perfect relation of aIl parts and wholes in the largest finite 

whole of being as symbolized by any part or whole."156 

152 ibid, p. 230 
153 ibid, p. 231 
154 ibid, p. 231 
155 ibid, P. 230 
156 ibid, p. 231 
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These values attach in vario~s coordinations to each level in the graded 

. series of being (as described in the universe of essence). The graded series of being 

is divided into two systems, the theoretical and the empirical. The theoretical is 

divided into three domains: the ontological, the logical and the mathematieal, and 
v 

the empirical into five domains: the cultural, the psychological, the biologieal, the 

chemical and the physical. Each domain is in tum divided into lev~18, and levels 

are divided into sublevels. The domains are arranged in a hierarchy as follows: 

Ultra-ontologie al (if ~my) 
Ontologieal 
Logieal 
Mathematiea] 
Cultural 
Psyehologiea] 
Biologiea] 
Chemieal 
Physieal 
Infra-physieal (if any)157 

According to Feibleman, there ie an element of discontinuity between any 

two grades when the graded series is read downwards, with the accent here on 

the distinctness of each higher domain relative 10 the lower domaine; but therc is 

an element of continuity when the graded series ie read upwards, with the accent 

on integration of the lower domain leading on the one next above it. 158 The relation 

R between domains is irreflexive (if ~y then ... yRx), exhaustive (if x*y then xRy or 

yRx), and transitive (if xRy and yRz then xRz). The relation R may be -most simply 

read as "higher in complexity than". 

157 ibid, J>. 268. The infra-physieal and ultra-ontologiesl aTe included al hypothetica1. 
168 See al80 his Feibleman's artiele "The Theory of Integrative Leve1." (1954) whieh developi the 
same points. ' 
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,- In the universe of existence, there are thr~e basic processes of change: 
• 

emergence as conling-into-existence, endurance (or ~uration) 8S remaining-in

existence, and transience as passing-out-of existence.' There is ~ level structure in 

this universe as well, but with sorne differences relative to that in the universe of 

essence. In the universe of existence, we are dealing with integrative levels, 

starting from the bottom-most level (the electromagnetic forces of the physical, 

according to FeiblemaI?-)' and working up through the. chePlieal, biological, 

psychologieal and cultural. This is a universe of change and of flow of energy, not 

a static one of universals and values as in the universe of essence. Secondly, levels 

are divided into fields which are not a11 related in a lineàr way, but May include 
• À' 

o 

branehings. and joinings: "By the branching of the integrative levels is meant 

that certain levels build up into two or m0t:e fields which May continue to divide or 
, 

come to a more or less abrupt end of level-building"159. Feibleman's diagram of 

his branching structure' ofin~grative levels for the e~pirical levels is the 

following160: \ 
" \ 

159 Jame. K. Feibleman, OntolOIY, p. 334 
160 ibid, P. 336 
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MelgeleKtes 

C,lesUel BOdIes 
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Anlmel Soclettes 

At!;, Instinct 

Humen Culture. + ' 
Humen Pluche 

-:- Al\tel ~we~n ... 
+ • Anlf\els 

Plif'ts ,. 
,. ~ c.n. 

cens + 
.' (cenulos, c~n, wells) i vil .... Gin .. 

clste,s - llquld.t. crultell' 

Chemlcel Elements end COmpOllrlds~ 

Mt··Ul " '. 

Atoms \ 

+ Electrons. Protons, elc. 

+ Quentum Emissions 

D.ia~ap11: Feiblemau's Representation of the Leve10 of Beini 

Feibleman developed further his theQry of levels in his "Theory of 
, . 

. Integrative Levels" (1955) as follows: 

J 

1: ,Each level organizes the level or levels' be19w it plus one emergent quaUty 
2. COmplexity of the lévels increases upward. " 
3. In any organization the ~igher level depends upon the lower. -
4. In any organization, the Jbwér level j(J directed by the bigher. 
6. For an organization at any given Jeyel, ita.mechanism liea at the Jevel below and 
iÜ purpose at the level above., ' ' ' 
6. A disturbance introduced into an ol'gan'ization at any one level reverberate. et 

, aIl the Jevels it covers. . 
7. The time required"for a change in organization shortens a. we aacend th. lev.l. 
B. The higher \.he level, the smaUer its populati~n of in.~ee8 ' / _ 
'9. It is impossible to reduce the higher level to the lower. " .",'-
10 .. An organization 8t any level is a distortion of the level belo~. 
11. Events at any given level affect organizations at other level.~ __ 

.. 
1 
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12. Whatever il aft'ected al an organization has sorne eft'ect as an organization.161 

Finally, in the universe of destiny, the sarne basic levels appear in theïr 

historical dimensions showing how they have become what they are and what 
.. 

they may become in the future. Here the accent is on the teleological aspect of 

change. . ). 

CUl Strata ofROalitfi NiooJai Hartmann 

In bis New Ways of Ontology (1951)162, Nicolai Hartmann develop_e~ a theory 
J7 

of levels and a theory of categories, though the system is weak concerning the 

question of evolution. Hartmann is concemed to break with what he calls the "old 
.. 

ontology", based on the distinct~n, dominant from Aristotle through to the 

8cholasticB, of a dual world of things and ~ssences. Essences are universals and 
~ 

are considered as the guiding force, or the teleologïcal principle of things. 

According to Hartmann, Kant mad~ a contribution in both, bis first and third 

criti,ues, the first marking the culmination of the critique of speculative 
1 _ .,. 

metaphysics begun with Descartes, and the third important because of its çritique 

of teleology on its home ground. But thereafter, according to Hartmanri, problems 

, arose. Neo-Kantians rejected ontological thiriking, an4 Hegelians retumed to a 
1.' 

scholastic mode of thought. Both neglectèd the critique of'teleology. Hartmann is 

181 James K Feibleman, "Theory of Integrative Leyels", Pp.' 59-63. In his 'Ontoloty, five orthe 
aboya are included as "properties of fields" at p. 353. 
182 The volume is a translation of Neue Wece" der Ontolocie, which appeared in 1949, and 
according to Hartmann develops work he had begun with his Der Aufbau der Realen Welt (1940). 

- .. 
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..... 
therefore quite out of step with the dominant Gérman philosophies. and moves 

toward his new ontology in a way stron,ly influenced by emergentist VÎews. 163 

--" The new ontology is concemed, with being aJld becoming, which are not 
1 

separate but related concepts. "Becoming is no opposite of being but is a form of 

being."164. Becon;ing is the univers al mode of beiIIg of all things, an~ ont~logy 
~ 

must address itself J;o the "Being of Becoming". Sinee Hartmann rejeets an , \ -

essentialist view of being, he ,cannot ground it in "natures", forms or other 

universals of that sort. He does, however, ground being on the categories. These 

are not, however, st'fictly Kantian categories, but "fundamental a8sert~~ns about 

being", "universal constitutive principles". The ,imq>u-ation ie lVlntian. but difl'ers 
a '. \ , -

in that Hart,mann rejects the notion of an a priori deduction of the categories, 
Q' 

t!! sinee for him this would mean that ontology requil'es an epistemological 

foundation. Ontology is dependent, not on epistemology, but on the categories: 
, , 

Just as in regard ta- the- proble~s of being it ia today no longer a question of 
substantial forms and of the teleological detenninatioll of actual proceaBea Dy theae 
fonns, 80 also the problern at issue is no longer that of a post factum justification of a 
priori principles. The categories with which the new ontology -deala are won neither 
by a definition of the universal nor through derivationa from a formaI table of 
judg&ents. They are rather gleaned step by step from an observation of exiatine 
realities. And sin ce, of course, this method of t1:eir discovery'doea not allow for an 
abso\ute eriterion of truth, here no more than in any other field of knowledge, it 
must be added that the procedure of finding and recbecking i. a laboriou. and 
cumbersorne one. Under tb~ lirnited conditions of human relearch it require. 
manifold detours, demands constant corrections, and, like all genuine IChoJarly---
work, never cornes tO an end.165 ' 

168 Vnfortunately, he does not footnote 80y emergentilt'thinken and it i. not pollible to r-econ.truet 
the influences on him.J 

' 

164 ibid, p. 28 , 
, 

165 Nieolai Hartmann, New Way. of OotoJoar (1953), p. 14 
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l , 
Up to now, Alexander, SelIars and Feibleman have used a concept of 

categories in their emergent systems. Hartmann lS the fourth to do so. His point 

i. a deli~te o~~. He ~ants to hav$, Ai. ontology inde~"ndent of e~i8tem~!()gyf y~t 
dependent upon the categories. :tut ontology is not concemed with knowledge, 

" - . , 

much less with mere jùdgments, but with the object of knowle~e in so far as this 

object is at the same time, "trans-objective", that is, independent of whether or to 

what extent being is actually transformed into an object of knowledge."166 There-' 

is a problem ~th this formulati,on, sinee the categories are a field of knowledge, 
. , 

yet he wants hls ontology, which is based on the categories, to be independent of , ' 
- , 
Any field of knowledge. Much of his chapter on the "categories of beirig" is 

, 
concerned with a way out of this dilemma, which if maintained, would be a, 

t 

logical contradiction corrosive and destructive tr his system. 

j 
1 • _ 

Hartm~nn's move is to relativize the categories not to knowledge, but to 

experience. The way of tl}e new ontology is that of "categorial analysis", and this 

lattèr presupposes the "whole breadth of experience", including everyday life and 

'practical existence, às weIl as' science and even what he terms "philosophical 

ex-perienc-é": "This 'Yhole sum of accumulated ''experience fumishes the starting 
'!I ,. ' 

level of actual data."167. The order he admits would then be: (1) experience, which 

ie (2) analyzed into the categories, which (3) provide the basis for ontology, so that 
• . ' f 

-- this latter ~ be done independently of (4) epistemology. The categories are then a 

form -of knowledge independent of epistemology. They are arrived at inductively: 

~ , .. 
" The categories themselves must tirs~ he attained by induction. 80 the new way does "-

not lead mm th~m dow,nwards but in eyery case tirst upwards to them. And there 

u~ ibid, P. 14 
16'l ibid P. 20 
r- ' 
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always remains in that which is reached by this BOrt of procedure an element of the 
hypothetical whieh in turn needs to he verified by other data.l68 

What are these categories? Hartmann mentions a number of them as the . . 
fundm;nental categories: 

/' 

The categories are as follows: unit y and multiplicity, concord and discord, 
contra~t and dimension, discretion and continuity; substratum and relation. 
element and structure. Here also belong: fonn and material, inner and outer, 
determi~at,on and dependence. Also. litative contraries can be added, luch al 
identity -- and ~i.fference, generar and individuality; likewise the modal 
categories: p08sibility, actualit): ecessity, and theïr negative counterparta,169 

Hartmann's theory of categories is related to his theory of levels of reality. 

In his theory of levels, there is an underlying dualism present. In his concept of 

reality, Ha1'tmann stresses time and individuality, and considers space and 
, 

matter as secondary. Time is said to run through aIl the strata of reality, but 

space is applicable only to physical and biological objects. Mental and spiritual 

things are outside of time and independent of matte!'. "The true characteristics of 

reality do not dependoon the categories of apace and matter, but on those of time 
....,()i , .. 

_ and individuality" .170 In this respect, Hartmann is quite close to a dualistic 

theory, and indeed, he does accept a Carte sian dichotomy of two realms: the 
, ' . 
material (distinguished byextension) and the 'mental (distinguished by thought). 

168 ibid, p. 60 
100 ibid. p. 66 

v , 

170ibid.p.25 _ -'. , 
- 171 Thus the pereon as a categol)' combine. elementa of aIl four .trata: the materiat, bioloafcaJ, 

paychieal and spiritual. Hartmann, however, hal no theory of how the mat4trial and mental . , ' 
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The realms are really a starting p~int for the divisi~n of re~ity ~nto strata. 

___ Each may be divided as follows: The spatial realm is divided into the two strata of 

inanimate things and animate ones; and the realm of the non-spatial into the 

psychic_ and the spiritual. The spiritual is manifested in spe~ch, knowledge,,, 

evaluation, legal order, and so forth."172 The psychlc realm is individual ~hile the 

spiritual is one Îs collective: "Consciousness divides, the spirit uniteS."173 

The four strata are the material,' the biological, the psychologieal and the 

spiritual. He coneludes: "In this manner we obtain four main strata which 

embraee the whole sphere of the real world with"the 'multiplieity of its oIitic 

structures."174 Hartmann does not Bee the distinction bet~een the spatiaÏ aIld the 

non-spatial realms as an "unbridgeable cha sm" , and says "At mO,st, 'a wider , 

hiatus may be assumed to exist between the organie the psychie", than within the 

, realms. 

Different strata are distinguished by different dominant ontolomeal t . 
. 

cQ.tegories. Hartmann's view of the relationship am'ong difrerenee stratfl. is an , -

emergentist one, with typical formulations: a higher l~vel emerges from lower 

ones, and cannot. be redueed 'to it. Wb:at is interesting is the way in which he 
-"-- (!I 

expre$se~ the regularities of the level structure in a series of five laws based on 
• 

. ( 

combin~ other than a vague reference to " ... the dovetailing, mysterious and yet Bd- RaturaI, of 
inorpnie and psyehic processes in human life." (ibid, p. 121) , " 
172 ibid, p. 45 
178 ibid, p. 80 

11 .. ibid, p. 46. !fhere corresponds to thi; level structure of reality a division of the sciences into the 
phyaical, biologieal, psychologieal sciences, and the science of spin't (Geisteswissensehaften) 
whieh cpnsiders history, language, literature,- arts, laws and 80 forth. 
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bis theory of categories: (1) the law of superimposition, (2) the law of recurrencc, 

(3) the law of superinformation, (4) the law of novelty, and (5) what may be called 

the "law of demarcation": " 

. (1) In the superimposition of ontological strata, there are invariably present 
those categories of the lower whieh recur in the higher. But never are there 
categones of a higher stratum which recur in the lower. The encroachment of 
categories of one stratum upon another is upwards only, not downwards. 

(2) The recurrence of categories is always a limited one. It does not hold 
good for all categories of the lower stratum and does not in every case include a11 
higher strata. At a certain leve} there id also a cessation of recurrence. ' 

(3) With their encroachlng upon higher stratn the recurring categories are 
modified. They are superinformed by the charactcr of the higher stratum. Only n 
basic categorial moment goes through the change without suffeTing nltcTation. 

, (4) The recurrence of Iower categofies never deterrnines the character of the 
higher stratum. This chamcter always rests on the emergence of a categorial 
novelty which is independent of the recurrent categories and consists in the 
appearance of new categories. The modification of the recurring elements is 
contingent upon the emergence of novelty. (' -"-'--' ' 

(5) The ascending series otontologicjl forms con8~itutes no continuum. 
Since, at certain points of incision in the ffpries, the categonal novelty affects many 
categories at a tirne, the ontologieal sblata are clearly marked off againBt each 
other. This demarcation is the "distance of strata" - B phenomenon chBracteristic 
of their hierarchical order.175 

For example, time, process and causality penetrate all the categoriallevels, 

but space does not penetrate into the two highest levels, and "Consciousness, even 

8t its Iowest stage, is completely non spatial".176 On the basis of the strata laws, 

Hartmann develops a series of categoriallaws: (1) the law of strength, (2) the law 

ofindiffe~t:!nce, (3) the law ofbasis'and (4) the law offreedom: 

(1) Categorial dependence is dependel1ce only of the higher categories upon 
the lower, not conversely. Hence, the lower categories, meaBured by their 

175 ibid, pp. 69-70 
176 ibid, p. 77 
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. determinative power, are the sb'ol'{er ones. Strength and height in the order of 
Itrata stand in an inverse relationship. 

(2) Although the categories of ~ lower stratum afford the basis for the being 
of the higher, they are indifferent in regard to them. They admit of 
luperinformation or superimposition without requiring them. The higher 
ontological stratum cannot exist without the lower, but the lower can exist without 
the higher. 

(3) The lower catego[!es determine the higher ontological stratum either as 
matter or as a basis for its Ming. So they only limit the scope of the higher categories 
but do not determine their higher form of ~eculiarity. 

(4) The novelty of the higher categorial stratum is èompletely free in 
relation to the lower stratum. Despite all its dependence, it asserts its autonomy. 
-The 8uperior structure of the higher stratum h~ no scope "inside" the Iowar 
stratum, but "above" it.177 ' 

On the basis of the above analysis of the four strata and their associated - . 
categories, Hartmann criticizes other philosophieal systems wh~ch universalize 

the categories of"one level at the expense of the others, and neglect the emergence 

of new levels and categories. Materialism is seen as "metaphysré"i;r frorn 

below" ,deductively elaborating the charaeteristics of higher levels from that of the 

lowest leveI. Idealism is the converse problem of "metaphysics from above". L' 

Biologism and psychologism base themselves only on one of the intermediate 
-

levels, and commit the same 'type of mistake. Hartmann characterizes his 

position as one combining multiplicity and unii'y (two of the basic categories). His 

ontology may be described (exception made or4e problem of the two realms) as a 

monistic pluralism, with a single substance divided inta many l/vels. 

171 ibid, pp. 87-88 

-.. .. 
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(ru) Emenœuœ and Reduction: Mario RUDlm 

The key figure of current emergentist thinking is the philosopher of science 

Mario Bunge, whose interest in emergentism dates back to the 19508, and who 

inc1udes it as a prominent concept in his metaphysics of "scientific mnterinlism" 

and in bis on-going multi-volurne Treatise on Basic Philosophy (1973 to date). This 

sèction will examine his views on the relation between emergence and reduction. 

the level structure of reality, and his views on emergentist materialism as an 

" ontology. 

(a) Emer~ence and Reductionism 

As of Causality (1959), Bunge recognized emergence as one of the modes of 

change; his interest in the problem goes back to the early 1950s,178 However, he 

criticized one important aspect of previous emergent evolutionary systems, the' 

thesis of unpredictability which he associates with an irrationalist view: 

The recognition of the emergent or "creative" character of evolution docs not cntail 
a cornmitment to the irrationalist doctrine of emergent evoll;ltion, which negates t.he 
possibility of understanding the phenornenon of emergence of a new quality. 

} . Determinacy (that is, lawfulness and productivity) accounts for emergence, at 
\ least in principle - and provided scholastic notions of change arc nOL rctained. 179 

The principle of emergence which he does accept is takcn to involvc the 

aspects of lawful occurrence (determinism), explanation (rationalism) and the 

involvement of more than one determining factor (pluralism), In Bungets view, 

178 See the discussion ofhis background in the tirst section of the conclusion to this di.sertati~n, 
179 Mario Bunge,Causality (1959), p. 213 
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change does not involvi. only a single causative factor, but may involve external 

causes, self-determination, and chance factors, aIl of these resulting in the 

emergence of novelty. 

In his later writings, Bunge distinguishes betwetn holism, emergentism "'

and atomism. According to atomism, properties of a whole arc just hereditary 

properties of its parts. Holism asserts that the totality transcends its parts and 

that the properties of the wholè are independent of those of the parts. The 

emergentist view takes a via media between these two extremes: sorne system 

properties are hereditary, others are emergent; consideration of the properties of 

the parts ~s necessary, but not sufficient, condition for understanding the system, 

and must be supplcmented with an examination of the properties of the whoIe.180 

~ 

A formaI definition of emergence is given in Bunge's Treatise on Basic 

Philo8ophy, vol. 3. In the foIlowing, p(x) stands for the set ofproperties of the thing 

x, and CCx) stands for the set of components of the thing x: 

Let P e p(x) be a pro pert y of an entity x eS ... Then P is a resultant or 
heredithry property of x iff P is a pro pert y of sorne components y e CCx) of x other 
than x; otherwise P is an emergent or gestalt property of x. That is, 

(i) Pis a resu'ltant or hereditary property ofx 
=derfPEp(x) & 3y(yeC(x) & y ;e x & p e p(y»); 
(ii) Pis an emergent or gestalt property ofx 
=def[pEp(x) & (V'y) [ -.(yEC(x) & y ~ x & p e p(y»).181 

In bis Treatise on Basic Philosophy, vol. 4, Bunge accepts what he calls 

"rational emergentism": "The philosophy that comJ:>ines an acknowledgement of 

180 Discussed in vol. 4 of the Basic Treatise (1979), pp. 250-251.This approach is applied to societies 
in liA Systems Concept of Society: Beyond Individualism and Holism" (1979). 

-.... 181 Treatise on Basic Phlloeophy, vol. 3, Ontoloey 1: The Furniture of the World (1977), p. 97 
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emergence with the thesis that ernergence is explainable and predictnble within 

bounds may be called rational ernergentist:D. This philosophy, foreshadowed by 

Sellars (1922), supersedes both atornism (though not its allegiance to science) and 

holism (though not its insistence on emergence), and it incorporates a critiea} 

realist theory of knowledge ... "lS2 

A major development in the concept of emergence is the distinction Bunge 

makes between ontologieal emergence and epistemological reduction. Whilc it 
'Ç. 

has been traditionally held that emergence and reduction arc incompatible, 
, 

Bunge has combined thern in an innovative way. The incompatibility holds, but 

only hetween ontologieal emergenee and ontologieal reduetion, and not bctwecn 

ontologieal emergence and epistemological reduction. Epistemologicul rcduction 

is a theoretical operation which does not alter the basic ontology: "In other words, 

reduction do es not imply levelling: it relates levels instead of dcnying that thcy 

exist. Reduction, then, is a theoretical question that does not alter the level 
" 

structure of the wOf1d."183 There are three possible views of reduction: (a) anU-

reductionism, according to which previous levels are not required to understand 

faets of a higher level; this is holism; (h) radical reductionism, the daim that any 

level can he full y reduced to facts and laws of the previous ones; this is 

physicalism or atomism when the basic level is that given by mechanicB, and (c) 

moderate reduetionism, "or the strategy consisting of reducing whatever can be 

reduced without however either ignoring emergence or persisting ,in reducing the 
• 

irreducible."184 Again, Bunge opts for the intermediary position hetween the two 

182 Mario Bunge, Treatise on Basic Philosophy, vol. 4; Ontoloey fi: A World of Sy.teDl8 (1979), p. 
251 "'\1 

183 Mario Bunge, '!.eve]s and Reduction" (1977)., p. 79 
184 ibid, p. 80 
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extremes. This means that sorne theories may he fully reducible to others, while 

sorne are only partially reducihIe. In formaI terms, the difference is expressed as 

follows: 

-.Let Tl and T2 be two theories or hypotheses and let S be a non ernpty set of 
assumptions not contained in either Tl or T2. Then ( i) T2 is fully reducible to Tl if 
and only if Tl entails T2 (i.e., T2 follows logically from Tl); and (ii) T2 is 
partially reducible to Tl if and only if Tl jointly with S entails T2 (i.e. T2 follows 
logical1y from thè union of Tl and S.185 

A second development in Bunge's concept of emergence- is the systems 

theory point of view in which emergence is anaIyzed.186 A system iSl.defined as the 

ordered triple <CCx), S(x), E(x», where CCx) is the composition of the system Cits 

component parts, of which there must he at least two for a thing to qualify as a 

concrete system), S(x) is the structure of the system, consisting of the relations 

entered into by any and aIl of the parts, and E(x) the environment of the system, 

i.e. those parts of the external worId which sorne part of the system is -in -contact 
) 

with. The internaI relations of the system are termed the connections gf' the 
1 / 

system . 

(bl The leyel structure of reaIity 

Bunge has produced a large number of articles and sections of his books 

185 ibid, p, 80 
~86 This is developed in articles which initially appeared in Int. J. Gen. Systems: including 
"Things" (1974), 'The OST Challenge to the Classical Philosophies of Science" (1917), "A Theory 
of Properties and Kinds" (1977, with A. Sangalli), "Analogy Betweerl Systems" (1981), It is 
discussed at length in chapter 1, "System" of vol. 4 of the Basic Treatise, which is subtitled "A 
World of Systems", 
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dealing with the level structure of reality.187 Perhaps the most interesting of his 
" 

early work is the 1960 article, "Levels: A Semantical Prcliminury", whore he 

distinguishes nine distinct concepts of levels188 as follows: (1) level as degrec, 

modelled as a linear or seriaI ordering, (2) level as increuse of quantitative 

complexity, to the exclusion of qualitative differences, (3) level ns degroe of 

analytical depth, as in the analysis oflevels in a knowledge domain, (4) levels as 

emergent wholes, a series qualitatively higher and lower levels, (5) levels as 

intersecting groups of qualities, without any specifie order, (6) levels 8B ranks in 8 

hierarchy, (~) levels as layers which emerge over time (8) levels in fi rooted 

hierarchy of layers with one level constituting the base, and (9) levels as ordercd 

in one or more evolutionary series. The last is the concept adopted by Bunge t and 

f~llowing an earlier paper he gives the following schema for the level structure of 

reality189: 

Psyche .... t--------t.~/q,;ultur8 

t 
( 

/"J) , ~-
Ure ... --------~~cgpo'mlc end Social LU. 

• 

,~t / 
Inenlmtite Motter ..... ..-.----t.~ Artlphysls 

Diaeram 2: Bun(:e '8 Early Model of the Leyel Structure of Reality 

187 These include ch. 5 "Do the Levels of Science Reflect the Levels of Being" in Metasclentific 
Queries (1959) "Levels: A Semantic Inquiry" (1960), reprinted ..vith modifications 8S ch. 3: 
"Levels" of The My th of Simplicity: Problems of Scientific Philo80phy (1963), "On The 
Connections Among Levels" (1960), "The Metaphysics, Epistemology and Methodology of Leve)!)" 
(1969), reprinted with modifications 85 chapter 9 ofMetbod, Models and Matter (1973). 

, 188 Authors cited include Needham (1943), N<}vikoff (1945), Schneirla (1949), Hartmann's 
Philosophie der Natur (1950) and his Neue Wege der Ontologie (1949), as weIl 8S Bailcy (1945), 
Alexander's Space, Time and Deity, Lloyd Morgan's Emel'ftence of Novelty, and Roy Wood 
Sellats' Evolutionary Naturalism. / 
189 Mario Bunge, "Levels: A Semantic Analysis" (960). ", p." 404. See alsa "On the,Connection& 
Among Levels" (1960), p. 63. Artiphysis is the lev el of technologieal artifacts. ( 

" 
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, 
In this schema, the left side of the diagram represents nature,. and the 

right hand side represents society. The arrows indicate the directions of 

emergence and in the case of double-headed arrows, interactions. A level is . , .. 
defined as "a section of reality charaeterized by a set of interlocked properties and 

-

laws, some of which are thought to be peculiar to the given domain and to have 
- , 

emerged in time from other (lower or higher) levels existing pre,viously".190 In 

Sëientific _ Research (1967),' Bunge recognizes four basic levels: the physicQ

chernieal, biological, psychological and socio-cultural. A total of 15 possible sorts. 

of laws are admitted, four of thern intra-Ievel, and the remaining 11 inter-Ievel. 

191A level structure of reality ie defined in "The Metaphysics, Epistemology and 
.." 

Methodology ofLevels" (1973) as follows: 

, L is a level structure if and only if L is an ordered pair L= <S, E> where S is 
a family of sets of individual systems and E is a binary relation in S, suth that . 

L1. Every rnember of S is a set of systems that are _equivalent in some 
respect ... 

L2. E ls a one·rnany, reflexive and transitive relation. 
L3. E represents (mirrors) ernergence or coming into being of novelty of 

qualitatively new systems in a process.192 ' 

Moreover, he ~ets out five related thesee for a metaphysics, epistemology 

and methodology of levels. He argues that each of the metaphysical theses about 
\ . 

the level structure of reality implies the corresponding epistemological thesis 

about our knowledge of the levels of reality, eaeh of whieh in tu:rn implies the 
o 

190 Mario Bunge,"Levels: A Semantic Analysis", p. 405 
191 Mario Bunge, Scientific Research (1967), vol. l, p. 326 '" 

.4
192Mario Bunge, Method, Modela and Matter (1973), p. 160. "The same graphical representation 
of the lavels ofreality as in the 1960 articles is given on p. 162 1 

\ "~. 

, 
\ " 
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~ethOdological principles concerning the procedures to use in order to analyze 

l~vels. The theses' may be sum~arized as follows193: 

\ . 

crtoJogical theses Epistemological theses Methodolociœl tbeeea. 

1. 'Reality is a level structure The level IItTucture i. knowable Start he examlning one lev.l by 
and everytbing belongs to IIOme and llcience ite<.!lf Is a level itaelf and only then p~ to 
level. structure theothen. 

2.Some.properties are gained Every science nas its peculiar Try to uplain emerpnc. Ilwây, 
and otheJ'l lost in the course of objecta as well as retaining and faiHng to do 10, take it 
e1ilergence lllOme but not a11 of the objects aerioully -

of other sciences 
. 

3. Newer levels depertd on The understanwng, of one Explain the emergençe of every 
old~r ones for their emergence level is aided by relearch into level in tenna' of lome of th. 
and eontinued existénce the adJacent ones, particularly older, levela, withou~ .kipping 

the ]ower one. any intermediary level. 

4. Every level has a degree Every level of scii!nce has a ' Begin with the examination of 
of autonomy and stability degree of autonomy and fécta at one level; only then go to , 

stabIlity other levela. 

5. Ev~nts are primarily Evente should he explained Start with intra.level lawl, 
determined by law8 of theïr primarily in terml of theïr then proceed to inter.l.vel )aw.:. 
own and contiguous levels own and adjoiml'lg levele , 

With his Treatise on Basic Philosophy, Bunge modifies oncé more his level 

schema of reality; He now recognizes five system genera, the physical, the 

cheI'Ïiical, the biologieal, the social and the technical, ordered in four levels, with 
, . 

the social and the technical branching from the biological194: . 

i 

198 This is a sÏightly summarized version of the thesel a. formul~ted in Bunge'. Method, Modei 
'and Matter, pp. 162 .. 166. . 0 • "-

194 ~e diagram on the left is from Ballc Treatile, vol. 4, p. 250; that on the ri,ht fro~ the ume 
volume, p. 46' . 

" 
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, 
Il 

chemtcel' 

phystcal 

soclo
systems 

technlcel 

, chemosystems 

v physlcel th1ngs 

DislUarn 3: Bun~e'8 Recent Models of the Leyel Structure of Reality 

In the Treatise, the foUowing is given as the formaI definition of a level 

structure: 

Let L = (Li 1 Is i Sn) he 8 family of n non empty sets of con crete things, Then 
(i) one level precedes another iff a11 the things in the latter are cornposed of 

things in (sorne or an 00 the former. I.e. for any Li and Lk in L, 
Li < lk =def (x)[x " Lk implies (3y)(y E Li & y fi C(x)]; 

. (ii) a thing belongs to a given level iff it is c0l1!posed of things in (sorne or 
, a11 of) the preceding levels. 1. e. for any Lj E L: 

, \ rn-~} ,-
For any x in Li: x fi Li =df CCx) is a subset of. U Lk; 

rn-i-l 
(iii) L = < L, < > ie a level structure.195 

It is evident that there has been a development in Bunge's thinking on the . -

level structure of reality. He has gone from a three level version i~ the early 1960s, 

to 8 four level version in the later 19608, and now has 8 five genera, four level 

structure in his Basic Treatise. The most significant change has been the 

dropping of mind (or the psycho}ogical) as a level, which is now included at the 
, , 

intersection of the social and the biological. However psychology às a sciençe is not 

195 Mario Bunge, Basic Treatise, vol. 4, p. 1~ 
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fully reducible to sociology and psychology, and therefore has a certain autonomy. 

Moreo,ver, in bis writing$ on the the mindlbody relation in recent books Bunge 
, . 

recognizes·an emergent aspect to mind, even if minds do' Ilot constitute a distinct 

,level of emergI!H .... a1ity. 196 Bunge defines his own view as "emergentist ~chO. 
neural monism" as follows: 

(i) AlI mental states, events and proce88es are .tates of. o!, eventa and 
proces&es in, the ~tral nervous system of vertebratee; 

(H) these states, events an'â processee are emerrent relative to tho8e of the 
cellular components ôf the CNS; -"1 

(iii) the so-called psycho-physical relations are interactions between 
different Bubsys'tems of the CNS, o~between them and other componenta of the 
organism.197 

..... ' ,\ ~ 

The first c1~use is a statement ~f matpialism which would be acceptable to ' " . . 
a strict mind-body identity proponent; the second introtiuces the emergentist 

element. lndividual neurons dô Dot think, but the whole brain does; thought is an 

~. emergent property of the complex system formed by the central nervous system.19B 

The third clause specifies the element of Iilindlbody interaction. Bunge's overall - . 
view of the mindlbody relation ie nicely summed up in the ontological theses as 

fQIlows: 

, 

196 Bunge's writings on"the mindlbody problem include "Emerlence and the Mind" (1971), ~hich 
was the first article in a multi-author debate in the" page. of Neuro.cfeDce, "The MincfJDody 
Problem in an Evolutionary Perspective" (1978), "From Neuron to Behavior and Mentation; An 
Exercise in Levelmanship" (1980), "The.Psychoneural Identity Theorylt (1980), a. wéll a. hie 
books The Mind-Body'Problem: A PsycbobiolOliea1 Approacb (1980) and the recently publiahed 
PhUosophy of Psychology (1987, with R. Ardilla) 
197 Mario Bunge, "EmergeMe and the Mind!' ( 1977), p. 506 
198 Bunge's position on the emergence of mind may he termed a weak, rather than a .tronlone. On 
the weak emergentist view, there are ceriain mental propeme. of thë whole braJn not po.lelled by 

~ any of its parts, but there is no distinct mental level of reaUty. The .tl'ong v.r.ion of the 
emergence of mind, to he defended in the conclu.ion of thi. dissertation, admit. a diltinct mental 
level of reaIity. Bunge's weak emergenti.t position i. elearly eon.i.tent with hit overa]) 
materialism; the challenge is to develop a stl'ong emergëntS.t po.ition which i. not et the ume 
time epiphenomenalist or dualistic. ~ 

.. 



... 

l, . ] 
\' 

;-

.. 
~ 

.Q( .. 

, 
Chapt.er3 Furtber Debate' eyer Emeœentism , Pa"e334 \ --,--

, 
(1) Paycho-neur .. } identity: Mental" processes are brain processes. Put 

negatively: Mind is not separate from body, anymore than digestion is detachable 
from the digestive tr,ét. ' 

o (2) Emergentism: The subsystems of the nervo~~ system that c,'ntrol 
'behavior or perform mental functions have properijes that their components l'1ck . 
They have emerged in the course of evolutionary or developmental processes, and - . 
sorne of them submerge as a. result of sickness or aging. ' 

(3) Mind is causany efficient: Mental processes influence other btain 
, processes, 'and oceasionaJ1y théy have motor outlets. As weIl, they'àffect (and are 

affected by) the other two regulatory systems of the body: the end~:rine and the 
immune. 

(4) Localization cum integration: Except for memory and leaming, which 
are capabi\ities of aIl plastic neural systems, eve~mental "faculty" is the specifie 
function of a special brain subsystem. However, because the various subsystems 
are anat9mically linked to another another, no behavior or mental 'faculty' is--

- separate trom al1- the others. In particular, cognition is fueled by motivation and it 
can steel' movement. Put negatively: Neither beftavior nor mind is modular. 

(5) Interaction with society: Behavior and mind- particu}~rly leaming, 
perception, thought and social behavior :. are strongly influenced by special 
circumstances and, in tum, they contribute to shaping the latter through behavior 
and language.199 ,ç 

(c) Scientific Materialism 

Bunge has gqne. through a number of different terms to describe his" -

ontologiea', position: from iptegrated pluralis~ (or analytic monism)200 in bis 
• é -

il 

early writings, through exact metaphysics in the early 19708, to. scientific 

1.-

-..._~ 

199MarioBunge, PhU08OphyofPsychololY(1987),p. 282 y_f' " - ' 

200 "WheFeal both causal detenÎlinism and monism provide readj-made solutions to the problems 
'Ofnewnesl, pluralism discourages·an approach to it in rational terms. Integrated pluralism -or, if 
prefe",ed, analytical monism- should on the oth~r band he a fruitful working hypotbesis. For, 
alter aU, il not pbilosophy a searcb for unit y amid difference, and â disclosure of difference 
within unit y." ,from Mario Bunge, "On the Connections among Levels", p. 70. Hartmann's 

, inf1~enee ~ a combination of monism in substance with pluralism of levels. is evident in this 
urly formulation. . 
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majériaIisIft201. In his Scientific Materlallsm (1980), Bunge describes bis ontology .. 
as exact ~concepts are formulated in logical terms), systematic (hypotheses belong 

to -âxiomatic theories), scientific (hypotheses are __ consistent with science), 

materialist, (every entity is material);202 dynamicist (aIl entities undergo sorne 

change), systemist (all things are systems or components of a system), ~._~ 

emerç-entist ("every system possesses properties absent from its componentslt ) 

and evolutiorust (ltevery emergence is a stage in sorne evolutionary proce8s"), and , 

~: 
Because the new ontology is supposed to possess a11 of the attributes liated above, it il 
hard to find a suitable name for it. 'Emergent materia1ism' would do no better thà" 
'exact (or logiea}) materiali8m'. However, a name ie needed for practical 
purposes. If pressed to choose we should pick the most comprehensive. This one 
8eems to be sdentifie materiaHsrn ... 203 

, . 
The materialist aspect of the ontology ie based on the following innovativc 

- , 

definition of a material object: ItAn object is a materiaf object (or entity) if, and only 

if, for every reference frame y, if 8y(") ia- astate space for x, then Sy(x) contains at 

le.ast two ele~ents. Otherwise, x is an imm~terial 'cibject (or nonentity)".~his 
de~tion does not presuppose any concept of "matter", but is based on the notion 

that som~thing is a material b9dy just in case it can have two distinct states in' a 

state space, This implies that the thing has at least one property which can vary , 

Qver fune, and links materialtSmJwith a dyn~c conc,ption of ontogeny : Mattèr 

( 

p .1 The term "acientific materialism" is tirst due, to the best of my historieal reaearch, to JOh~----~ 
Tyndall in his 1868 presidential addres6 of the aame title to the Mathematical and PhYlic 1 
Section of the B~tish Association. • . • 
202 "Every entity is material (eoncrete), and every ideal object i. ultimately a procell in sorne -. 
brain or a c1ass ofbrain processes" Mario Bunge, 8clentiftc MateriaU.m (1980), p. 30 
203-ibic( p. 31 -. , 
~ -ibid,p.22 
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is then detined (definition 2) as "the set o(all material ~."205 The definition of 

re~lity ~hen follows: ItAn object is ~al if, and only il either (a) there is at least 

another object y whose states are (or would be) different in the absence of x, or (b) 

every component of x modifies the' states of some other eomponents of x"; reality ... 
being "the set of aIl real objeets".206 Two postwates are central to -Bunge's system: 

(1) liA' system is real (material) if, and only if, it is composed exclusively of real 

(materiaI parts)" and (2) "Every real (material) objeet is either a system or a 

component of a system.207 

. \ 

Note t!tattmatter, though a bâsic term in his ontology, ls' fiat a eoneeptually 

simple term, but -depends on other c0t:lcepts, sueh 8S state~space, space-time, 
-

change, part/whole and so forth. Bunge states that ontologieal analysis is based 

on ontologieal categories and hypotheses: 

.' 

In the case of ontology, analysis bears on any metf,lphysical concepts or propositions 
.1 or candidates for either role. Ontological analysis bears, in particular, on 
ontological categories - su ch as those of quality and society - and ontological 
principles - such 8S the hypothesis that every con crete thing is i.a flux. The analysis 

, we expect from scientific ontology concerns, in particular, b",f.fot exc1usively, the 
ontological categories and hypotheses that occur, either itfa heuristic or in a 
constitutive capacity, in scientific research. Sorne such categories are tho~e of 
thing, property, fact and value. As for the ontological principles inherent in 
science,> suffice it to mention the assumption that a society, far from being an 
amorphous set of individuals, or a totality transcending individuals, is a system of 
interacting persons.208 \ 

to5 ibid, p. 22" 
206 ibid, p. 23 
20'1 ibid, p. 215 
208 Mario BungeTreatile on BUlè~, vot 3, p. 10 
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. 
Uv) Eyolution and Three Worldsj Kad POllller 

Karl Popper's views on evolution have themselves undergone an evolution. 

~e was quite critical of Darwinism in his Poverty of Historicism (1944/45, 

English translation 1957), arguing that the evolutionary hypothesis could not 

achieve the status ofa scie!ltific law becaus.e it was,based on set ofevents for all wc 

know unique to our planet. "This hypothesis Ï's not a universallaw, even though 

certain universal laws of nature, such as laws of heredity, segregation and 

mutation enter with it into the explanation."20~ The evolutionary hypothesis is 

similar to an historical statement, and no more. 

-
During the 1950s, Popper was largely (though not exclusively) concernod 

with the philosophy of physical science210 , issuing in Conjectures and 

Refutations: The Growth of Scientific Knowle~ge (1963). An important 

transition in his thinking occurs in the 1960s, culminating in his Objective 

Knowled,ge (1972), significantly subtitled, "An Evolutionary Approach". His 

-theory of the growth JSciehtific knowledge had been one of "bol~ conjecture" and 
. . 

"ruthless refutatioll"; he now indicates that this ie an- instànce of a more general 
--~ -, 

evolutionary process of trial and~or: org~iBms have to solve the problem of 
---- , 

their relation to th~ent, and their efforts to do so are so many trial 

sol~t~ons, with naturaI selection acting as an "error-elimination" mechanism. 
( 

209 Karl Popper, The Poverty of Historicism (1957)., p. 107 
210 His work of the first pan of the 19508, originally intended a8-a Po.t.cript to hi. Loaic of 
Scientific Discovery (1934); were published in 1982 in three volumes: ReaUlm and the Atm 
of Science, The Open Universe: AD Artrument for Indetennfnf.m, and Quantum Theo.,. 
and the Scbism of Physics. 
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The tnals correspond to conjectures, and the error-e1imi~ation mechanism to 

refutations. The schem& for such a process is the following211: 

PlfO----' ---t.~P2 

TSn 

Diaifam '1: Popper on Eyolu/ion as TrIal and Error 

-
Here Pl stands for the original problem to be solved (be it the biological 

problem of survival, or a problem in science); the TSj stand for the various trial 

sQlutions, and EE for the error-elimination mechanism. The error-elimination 

mechanism does not produce a definitive solution to the problem, sinee this would 

_ be an absolute truth unaceeptable in Popper's theory of fallible, tentative 

knowledge. But it does winnow out the wrong solutions, and leads, not to a 

definitive solution, but to sorne new problem P2. It is of interest ta note that it is in 

discussing ·the (problem P2 that Popper first endorses a rationiilÏzeà concept of 

emergent or creative evolution: 

"-

The theory here propo'sed distinguishes between Pl and P2, and shows that the 
problems (or the problem situations) which the organism is trying to deal with are 
oft.en new, and arise themselves as products of evolution. The theory hereby gives 
implicitly a rational account of what has usually been called by the somewhat 
dubious names of 'creative evolution' or 'emergent evolution'.2l2 ( 

• 

1 

211 Karl Popper "Of Clouds and Clocks" (1965), in Objective Knowledge, p. 243 
212 ibid, p. 244 
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In the 1970s and 1980s, Popper accepted natural selection as a scicntific . 
theory. In his "Natural Selection and the Emergence of Mind" (978), Popper 

accepts natural selection as a scientific theory of cvolution, aince he now 

recognizes that Darwin never intended it to be the sole factor of evolution, and did 

r'\ not consider it identical with evolution as such. As one among several factors of 

evolution, natural selection is testahl ll and refutable, and sO,has the statua of a 

scientific the ory . 
" 

Popper also adopts the concept of emergence and a level structure of 

reality. In the same article, he recggnizes four levels of emergence: (1) the 

emergence of atomic nuclei and particles, (2) the emergence of life, (3) the 

emergent;e of conscious states, and (4) the emergence of the products of mind. He 

also identifies four stages in the emergence of consciousness: (1) the warning 

state when pain or discomfort first appear, (2) a stage where im~gined or 

~trial and error replace real trial and potentially fatal error, (3) the stage 
, " 

of conscious aims, and (4) the stage of language and the entieal attitude towards 

one's own hypotheses. This meehes weIl with the conjecture and refutation model 

of knowledge and the evolutionary theory of trial and error he has developed.213 

~However, it seems in contradiction to his theory of three worlds, which recognizes 
\ 

213Popper has also been -instrumental in the development of the evolutionary epistemology. 
according to which there is a nested hierarchy of selective·retention processes in the proc~s of 
knowledge generation and acquisition, involving three mechanisms: (a) mechanisn;t8 fOT 

introducing a variety of knowledge candidates, (b) s,lection mechanisms, and (c) mecha isms 
for preserving and/or propagating the selected variations. See Donald T. Campbell (974). 
"Evolutionary Epistemology" in the-Library of Livinf PhiJo80phers volume, The PhUo80phy of 
Karl Popper, and Popper, Karl (1984). "Evolutionary Epistemology" 
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what appear to be three distinct, and non-emergent substances: matter, mind and 

culture. 

Popper's non-monistic ontology was pre"Bent in earlier writ~ngs, but was not 

a dominant foeus of bis work. His interactionist dualist position on the mimi/body 

, problem is clearly stated -in his "Language and the MindIBody Problem" (1953), 

which is subtitled liA restatement of interaetionism". Popper holds that the 

existence of distinct linguistic terms for talk about the mental and physieal is a 

clue to the irreducibility of the two domains, which, nonetheless, can interaet. 
~ , 

The- implicit dualism is developed into a full-blown pluralism in Popper's more 

Tecent work. 

The thesis of the three worlds is that there exist distinct but interacting 

- substances: World 1 of physical bodies and forces, World 2 of our minds, and 

World 3 of the products of human minds or culture. World 3 is objective, and 

though sorne of its elements are inventions of the human mind (i.e. naturai 

numbers), propositions about the se mental products are discovered (theorems 

about the natural numbers). Mind interacts not only with the brain, but with 

culture as weIl. Moreover, given the three world thesis, mind can interaet with 

culture without any mediation by the brain. Thi~ pluralist theory of the mind, 

brain and culture is developed in collaboration with the neurophysiologist John C. 

Eccles in the jointIy written The Self and its Brain (1978). Eccles, however, do es 

not share ~opper's enthusiasm for an emergentist evolutionary point of view .. 

Indeed, it can be argued that emergent evolution iB inconsistent with a 

pluralist ontology of the three world sort (or at least redUl}dant). For )~ving 
} 
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admitted the emergence of life from matter, and mind from living matter, it is not 
1 

necessary to then postulate three distinct substances: matter, mind and culture, 

as the three world theory, on any non-metaphorical interpretation, does . . ' 

(y) Conœptno1 MAPS of Emergent I.e.; Jouus Salk 

Jonas Salk develops his ideas on emergent levels in his 1985 Anatomy of 

Reality: Merging of Intuition and Reason214. In accord with the modem synthcsis 
1 

thesis, Salk sees evolution as composed of two aspects: mutation and selection, thc 

former random, the latter causal. In accord with evolutionary philoBophy, hc 

accepts evolution in the more general sense as pervasive of aIl nature. tvolution 
. 

occurs not only 2.t the biologieal leveI, but also at the pre-biologieal and the post-

biological level. This trichotomous distinction is similar to that of Spencer who 

distinguished the pre-organic, the organic. and the super-organic. SaUt believc8 

the diagrams are not only aids to comprehension, but essential to ideation.215 The 

following is his representation of the three great emergences in the course of , 

univers al evolution.216 

214 The book appeared in the Conver,ence Serie. edited by R. N. An8hen, and as a popular 
exposition, does not contain footnote8 or a bibliography indicating Salk' •• ources. 
215 In this, his view is similar 10 that of Rudolf Arnheim -in Vitual Thinkinat, who argues that 
perception is not merely the antecedent 10 cognition, but essentially co-pre~nt with it. 
216 Jonas Salk, Anatomy ofReality (1985), p. 29. PresumabJy, deBpite the graphiesl discontinuitics 
between the rectangle representing each .phere, there is a continuous evolution between them, a8 
indicated by the arrow for universal evolution at the bottom of the diagram. 
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Physlcal Spher~ 

Metabiosphere 

.1 __ B"":l'.~l"""sP_h_e_re_ .... 1 i 
t Emergence of 

Consclousness 

f Emergence of 
life 1 

Emergence of 
Cosmos 

Unlversal Evolution 

Pia~àm 5: Salk's Representastion of the LeyeJs of Reality 

~he mechaniam "of evolution is not the sarne in each sphere. 'Salk does not . " 

/_ have much to say about the physical sphere, but notes that biOlOgi4 evolution is 

largely Parwinian natural selection, while metabiological evolûtion involves an 

element of Lamarckian use inheritance: 

It is dear that Darwinian evolution better fits the faets of biologieal evolution, even _ 
though it may not answer a11 the questions eoneerning its nature. It seems, 
however, that the 'Lamarekian explanation, while originally proposed for 
biologieal evolution, may better fit metabiologieal evolution. Metabiologieal traits 
can he aequired and then passed on to successive generations. The genetic 
meehanisms deseribed by Mendel, when eombined with Darwinian ideas, do not 
apply direetly to metabiologieal evolution though they do apply to biologieal 
evolution.21:7 

Each sphere is subdivided into various levels: (1) The physical sphere into 
} . 

the elementary particles, atoms and molecules; (2) the biosphere into replicating 
, 

molecules, cells and organisms; (3) the metabiosphere into the human mind and 

, 

217 ibid, p. 61 

o 
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human culture. Each level represents an increase of complexity of organization 

leading to the development of new qualities. 

Salk adds the notion that emergence at each level is due ~o the interaction of 

f polar opposites (reminiscent of Montague's attempt to analyze t.he two factors 

behind emergence at each leveI.) The binary relationship is a generalizatÎon from 

the binary mutation/selection relationship st the organic evolutionary level: 

These illustrations are intended to suggest the universnHty of the' binary 
relationship, of the asymmetric binary pattern in a11 of the interactive dynamic 
relationships in nature. in physical matter (eï'lergy/mass. nucleus/electrons), in 
living matter (gene/soma, individua)s/specîes), and in human matter 
(essence/existence, intuition/renson). The hurnun mind is of an order of 
complexity that appeared in the course of evolution, in which matter may he said to 
have become conscious of itself. The phenomenon of consciousness and self
consciousness, as well as of intuition and reason, manifests the sorne pattern of 
functional binary relationship which cqaracterizes a11 matter, and a11 natura) 
phenomena, from the simplest to the most complex.218 

Salk ç~gues that the cosmos emerges from non-manifest order to manifest 

order. Entities in the cosmos are characterized, at the level of form, by the 

dichotomy between the continuous and the discontinuous. The 

manifestlnonmanifest and continuous/discontinuous dichotomies are studied by 

metaphysics and mathematics respectively; the other major -disciplines study the 

major units of evolution and their binary components as followS219: 

218 ibid, p. 41 
219 ibid, p.31 
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Unit Binary Components Discipline 
CoHective mind Culture/Society 

~ 

-
Sociometabiology 

Mind Intuition/Resson - Metabiology 
Organism Species/Individual SociQ.biQlogy 
Cell Gene/Soma Biology 
Atom ( Nucleu s/Eledrons Chemîstry 
Particle EnergylMass Physîcs -

Form Con tin uouslDiscrete Mathematics 
Order Non-manifestIMariifest - Metaphysics 

This element of his, ,theory is less satisfactory, and in order to fit concepts 

into the categorieal framework, he has to rasort to oversimplifications. 

Mathematics, for éxample, cleady deals with more than the continuous and 

discontinuous. In addition, the units mentioned in the above list are not quite the 

same as that given in the levels of evolution over the three major domains. 

Moreover, psychology is left out (replaced by "metabiology"), while the ill-defined 

notion of "group mind" is included as a unit corresponding to the sociaVcultural 

dichotomy. The weakness of this presentation is mitigated in a more economical 

one which immediately follows. Here Salk provides a résumé of his analysis of the 

emergence of each domain, the resulting unit of evolution, its binary components, 

specifie attributes or defining characteristics, and mode of development220: 

PreblOlogical Biological Metabiological 
evolution evolution evo]ution 

Emergence Malter Life Consciousness 
Unit Atom Cell Mind 
Components Nucleus/Electrons Gene/Soma Intuition/Reason 
Attributes Interaction Procreation Creativity 
Determinants Probability Selection Choice 

220 ibid, p. 32 
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Reading consciousness for mind under metabiological evolution, Salk has , 

come full circ1e back to Lloyd Morgan's matterllife/mind level structure of 

eme~gent evolution. This is probably uninteIJ'tional, but it does indicate the 

presence of the ~mergentist trend (eve,n unack~owledged) as an active component 

in cUrT~nt philosophizlng about science; and constitutes an appropriate moment 

10 end tms historical survey of emergentist views. 

. , 
1 
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Conclmdon 

This conclusion will discuss two issues: (l) emergent evolution as a 

philosophical trend, summing up the historica1 analysis of chapters one, two, and 

three, and (2) a proposaI for an emergentist anaiysis of the, level structure of 

reality based on the four levels of matter, life, society and mind. 

(1) Emergent Evolution as a 'PbilœQphical Trend 

" Three periods may he distinguished in the history emergent evolution, The 

first is the period of the emergence and development of emergentism from the mid 

19108 following its synthe sis by Lloyd Morgan, through to the 0 mid 1930s. The 

second is the period of the eclipse of emergentism, especially by the reductionism 

of the logical positivist movement, from the mid 1930s to the early 1950s. The third 

is the period from the early 1950s to the pres~nt, when emergentism as a concept 

incorporated in the systems of some major philosophera of science. 

(i) The emergence of emergentism 0 

\ 

Emergent evolution during its first p-eriod was a philosophical trend. This 

claim is based on the following observations: 
\ 

(1) Besides the original system of Lloyd Morg:an, other systems of emergent 

evolution were developed by Samuel Alexander, Roy ~ood Sellars and C. D. 

Broad. The main point of contention among these authors was the specification of 

the levelstructure ofreality, and a large part oftheir originality lies in attempts to 

define ~ distinct structures. Though Broad dropped his interest in emergent 
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, 
evolution after his major volume o~ the question, the others maintained theirs, 

and constituted the core of a philosophica1 trend. 

(2) Further attempts to analyze a concept of emergence were made by 

George Conger (emergence. as repetition, at higher levels of common structures), 

Oliver Reiser (emergence as the result of stochastic processes) and W. P . ... , ~ 

Montague (emergence as the result of the interaction of two factors at eaeh level). 

1 

(3) Emergent evolution was a sufficiently widely held position a~ to attrlet 

the critiques of a number of philosophers and scientists. Of these critiques, at 

least one, that of Charles Bayliss was a 'contribution to the debate, ainee he 

introduced the concept of submergence. William McDougall subjected emergent . \ 
evolution ta a global critique from the point ofview ofinteractionist dua1ism, w.hile ' 

Bertrand Russell cons~dered and rejected it as an alternative to his neutral 

monism. ' 

(4) Emergent evolution had an influence on other, related, philosophieal 

systems. Its influence- can especially be seen in Smut's holistic e~lution and 
/ 

Boodin's eosmic evolution. Some emergentist theses were incorporated in the 

systems ofG. H. Mead (the emergence ofnovelty in the present), A. N. Whitehead 

(process and novelty), C. E. M. Joad (emergence in a pluralistic ontology), and, to 

a lesser extent, in the work of J. S. Haldane (the notion of a hierarchy of lev~ls of. 
-

interpretation). 

t 

(5) More significantly, the thesis of~e emergence ofdistinctl.evels ofreality 

was nurlntained in the biological trend of thought 88sociated with theorist8 luch 
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as J. Ai-t~ur Thomson, Joseph Needham, J. H. ~oodger, Alex Novikoff and 

Julian Huxley. Their .work, especially in the period eflater 19308 and t~ough the 

decade of the 1940s kept alive the key notion of integrative levels, ev~ while 

emergence was Dot being developed by other. philosophers. \... 
t 

Emergent evolùtion waS at its height of influence in the period of the 19208, 

with the publication of Lloyd' Morgan's systematic works Emergent Evolution 
"" ~... - ' \. 

in 1922 and Life, Mind anct:~p'~rit in'1925. In 1926, the que~tion wa8 discussed 
_ 't, 0 \ 

at ft session of the Vith World Congress of Philosophy héld at Harvard 

University, with interventions by C. Wildon Carr, Hans Driesch, Arthur O. 

Lovejoy and W. M. Wheeler. The 8ubject of emergent evolution wa~ also debated at 
.. 

a meeting of the Aristotelean Society by E. S. Russell, W. M. Morris and W. L. 

M~ckenzie. By the Mid 1930s, however, no new' emergent systems were 

forthcoming, and commentary was episodic and Fetrospective. 

(ii) The "eclipse" of emergentism 

The second period is that from the mid 1930s to the beginning of 1950s a 
, '" 1 J ~_._ 

period dunng which"no new emergentist systems were dev.eloped. A survey of the 

liter~turé of the ~riod from the Mid 1930s to the mid 1~50s shows 1;his to have been 
, .., . 

a period of decline of influence of emergentism, "and its, eclipse 'as a philosophical 
~ 

trend/ Though sorne articles' were published in Anglo-American reviews, the8e 
, ' l 

were survey articles, and did not contain new developments.1 A number of factors 

are relevant to this phenomena: 

__________ 1 / 

1 Among articles published mm the mid 1930B to the end of the 19408 are: Ablowitz, Reuben (1939):' 
''The Theory of Emerg~ncè", Ma1is~ff, William (1939): "Emergence Wit~out Mystery", Stace, 
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(1) The logical positivist movement, associated with the Vienna Circ1er -was 

the dominant influence in philosophy of science in the period from the 1930s 
.. . \ , 

through to the end of the 1950s. > The logical positivists favored a *,ductionist 
'J 

approach and directed al! philosophieal interest to physics, with the 
~ 0 

understanding that if problems at that level could he c1earedllp, aIl others woùld 

soon and even auJ9maticall! follow. 2 Such a perspective W8S obviously in 

opposition to emergentist views, which, ~oncentrated on prohlfilms from the 

hiological and p~Yc.hological fields, and helà that \hese 'levels èould Dot be reduced 

to those of physics. 

. " 
(2) ~volutionary theory, particularly -Darwinian evolutionary theory, from 

whose problematic è\rolutionary emergentism had issued, was in a'period of criais 

just as emergent evolution was at its apogee. Particularly in the United States, the 

mutationist school (T. H. Morgan and others) proposed a new Mendelian basis 

for evolutionary change.3 Though there is a common aspect to mutationism and 
1 • 

Qemergentism - namely, the deniaI of graduaI, quantitative change 8S the, source of - . . 

W. T., (1939)" Novelty, lndeterrninism and Emergence", Garnett, Campbell (1942): "Scientific 
Method and the Concept of Emergence", Gotscha~k, D, W. (1942): "Causality and Emergence", 
'Henle, Paul (1942): "The Status of Emergence", Bergm(lnn, Gustav (1944): "Holism, Historicism 
and Emergence", a series of short artiéles written by Archie Bahm in 1947·48: "Emergence of 
Purpose", "Organic Unit y and Emergence", and "Emergence of Values" ' 
2 Rudolf Carnap was one of the faremost members of the logical positivist trend; his reductionist 
views are evident in such warka. as Logical Syntax of LanJ'Wlie (1937), and the earlier Lo(icaJ 
Structure of "be World (1926). Logical positivism is characterized as 8 movement in compari80n to 
emergent evolution as a trend not only because of the greater number of adherents of the former, 
but because of the its greater impact in philosophy and science. The logical positivistB were the 
main force behind the journal Erkenntnis, and the two volume International Encyclopacdia ot 
Unified Science. 
3 The differences between mutationists and selectionÎsts, an-d related iS6uas concerning 
continuous and discontinuous evolution are discussed in William Provine, The Orlrln. of 
Theoretical Population Geneties (1971). The ec1ipse of Q.arwinism in the first part of the 20th} 

" Century is discussed in Peter Bowler, The EcUpse of Darwiniam (1983). . 
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. î' 
evolutionary process - there was no contact between the two schools of thought. 

The new 8chool of genetic evolutionists was entirely experimental and had little 

use for philosoprucal theories, while the emergent evolutionists paid scant, if any 

attention to current developments in 'gene~cs. 

, c (3) A weakness internaI to emerg~ntism was its lack of mathematical or 

logical fonnalism - it was a theory expoUîlded in ordinary language, with little or 

,no technical sYmboli~m. The 1930s was an extremely· active period of the 

development of philosophies of science based on a formal logical symbolism, and 

emergent evolution fared poorly in comparison. 

~-

(iiD The re-emerience of einerientism 

" The period from the 1950 on is"that of the re-emergenee of emergentism, 
'1 

l " ' 
with a renewed discpssion of the concept of emergence in the academic 

" ' 0, -....." ~ 

mainstream, and the%se of the concept as an important part of the philosophieal 
. -

writings of atithors in the philosophy of science. The first new emergentist system 

WBS that of the German philosopher Nicolai Hartmann· though sorne of bis ideas 
fi 

go back to the 1940s, his New Ways of Ontology appeared (in English) only at the 
, 

bëginning of the 1950s. An echo of Hartmann's views are included by Konrad 

Lorenz in his Beyond the Mirror (1969). James K. Feibleman, in bis Ontology 

(1952) developed a metaphysieaL system, called axiologie realism, which 

attempted to unite. metaphysics, epistemology and axiology. His system traee3 
-. 

systematic relationz:s between being, existence and ~ssence, considered as thré'e 
~ 

n1atad ~ea1ms each characterized by a level structure. L _ 

• 
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f 
One of the first articles of the 1950s arguing for a legitimate place in 

philosophy for emergentist ideas was Arthur Pap's "The Concept of Absolute 

Emergence" (1952). Pap argued that a law correlating quantitative changes in . 

physical conditions with sensed qualities must have an emergent aspect, at least 
. 

insofar as semantic co~elations of quantity/quality are concerned. Of greater 

significance for the return of emergentist philosôphy ta mainstream philosophy 

was the articlê by W. Sellars and A. Pap, "The-Concept of Emergence" (1956) 

whic..h appeared in the Minnesota, Series on the Philosophy of Science, a 
~ . 

widely read one volume annual. Their aim is not to show th-nt emergentism is 

true, but rather ta merely show it to be a logically consistent concept. They , , 

comment upon Pepper's 1926 article which was particularly extreme in arguing' 

that emergentism was an incoherent concept. That this was necessary givcs aD 
, 

indication of the depths ta which the emergentist views had fallen during the 

period f eclipse of the trend. 

F am the Sellars-Pap article, discussion on emergentism was picked up in 

Feigl's important pamphl~t The Mental and the Physical 

(1958)4. ain, Feigl did not endorse emergentism, but merely eonsidenng it as a 
~ 

possible asis for a philosophy of the mindlbody problem was a distinct 

improvem nt in emergentism's philosophieal status. _ From Feigl, emergentism 

passed' int Ernest Nagel'a Structure of Science (1961), where it is again 

discussed a a possible alternative to the then dominant reductionism. 

4 The essay original1y appeared in volume II of ~iDDe.ota 8tudie8 in the Ph11080ph)' of 
- Science. -
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.. 
Mario Bunge is the centr~~ figure in the reintrodu ion of emergentism as a 

-
philosophy of science. He is the first philosopher f science in the' Anglo-

American tradition since the 1930s to defend emergen 

his metaphysics'. His first major work, Causality (1959) accords a maj?r place to 

e~ergentism in the scientific world view.5 He carried this interest into an 

extensive examination of the concept of levels of reality and the problem of 

emergentism in a series of articles, in in his book Scientific Materialism 

(1982), and in his multi:volume Treatise on Basic PJrllosophy. 

Among the other major emergentists today are Karl Popper, the noted 

philosopher of srience, R. W. Sperry, the Nobel laureate in neuropsychology, 

Konrad Lorenz, the Nobellaureate in ethology, Ernst Mayr, one of the leading 

figures of the modern synthe sis of evolutionary the ory and Jonas Salk, medical 
, 

researcher and Nobellaureate as weIl. 

This _dissertation has traced the development of emergent evolution as a 

trend, fz:om its origin as a problem concerning the mode of evolution to its latêst 

presentations in current philosophy of science. The following diagram highlights 

the major influences in this history, with special emphasis on the pivotaI roles 

5 Prof. Bunge notes in Il letter of 04107/88 on the subject of the origin and development ofhis interest 
in emergentism that he had become interested in the question as of the early 1950s when he wrote 
an article "What is Chance" (1952) dealing with the relation bet\veen probabilistic and non.: 
probabilistic laws in physics. He further developed this topic in exchanges with David BO~' 
whose Causality aud Chance in Modern Physics appeared in 1959. Bunge was reinforce in 
his study of levels through his reading of Hartmann's N w Ways of Ontology in 1954, thoug he 
disagreed with Hartrnapn 's disconnection be leve Of greater influence were Roy W od 
Sellars, and Alex NovikoŒ, as weIl as ~rtic1es" on lev s in the, 1949 volume co-edited by 
SeUars, Modern jterialiSm~ 

1 
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played by Darwin as concerns the theory of evolution and Lloyd Morgan as 

concerns the philosophy of emergentism. 

pre-1850 1850-1899 1900-1915 1915-35 

Buffon 1 Darwin 
Lamarck ........ ~y._ 

4 Lloyd Morgan 

Chambers 

ear y 
evolutionary 
theories .-----::'"""'L.. 

Lyell 2 
Malthus 
Comte 

, Milne-
Edward . 

related 
evolutionary 
theones 

Mill 
Lewes 

Huxley 
Romanes 
+others 

6 
Bergson 
Spauldin 
Marvin 

further influences 
on Lloyd Morgan 

other influences 
on Darwin 

other influences 
on Lloyd Morgan 

Jennings 

Biologists 
\ . 

acceptmg 
emere{entism 

9 
Conger 
Reiser 
Montague 

other concepts 
of emergence 

Diamm 1: Relations of inOuen~~ 

D 

Pap 

1955.dote 

n 
Bunge 
Popper 
Mnyr 
Salk etc 

W. Sellar 
/Meeh1 

Goudge 
Nagel 
Feigl etc 

commentatoTl 
on emergentilm 

The explanation, of the various arrows connecting different groups of 
• 

thinkers, with Charles Darwin and Lloyd Morgan as Wal points, is as follows: 6 

6 Numbers in what follow8 refer to the respective boxes in the above diagram . 



( 

( 

,. 

Conclusion Emeœent Evolution Pae-e354 

(a) Early evolutjonary tbeoqsts [Il to Darwin: This includes the influence of 

Buffon, Lamarck, Chambers and otber pre-1859 authors on Darwin. Of these, the 
"-- ~. , 

greatest influence was Lamarck. Darwiii's the ory, the first to propose a scientific 

mechanism for evolution, was based on the two principles: (i) natural selection is 

the chief, though not the main factor of evolution, being supplemented by sexua! 

selection, use-inheritance and other factors; (ii) evolution is a continuous, 

graduaI and quantitative process w,hich can be generalized, within a monistic 

ontological framework, to otber domains of nature, specifically, the social, 

psychologica! and ethical. This latter proposition forms the pr?blematic from 

which emergent evolution develops, in particular, the attempt to include 

qualitative novelty within a continuous and monistic framework. 

(b) Other influences [21 to Darwin: As discussed in the section on the 

influences on Darwin, these include Lyell and his principle of uniformity, 

Malthus' theory of population, Comte's positivism, and Milne-Edward on 

divergence of cbaracter. Darwin's theory of evolution is a creative synthesis, 

involving an element of continuity with these immediate influences (and sorne 

elements of his general background, especially the principle of the contin~ity of 

lire), along with an innovative element (the theory of natural selection). 

(c) Related eyolutionary tbeories ral to Darwin: Further influences include 
, 

Wallace, both through his letter of 1857 and probably bis writings of 1855 as weIl 

(reinforcing the concept of divergence of character through natural selection), 

and Spencer, .whose philosophy of ~volution preceded Darwin's work, and from 
, /' 

whom Darwin borrowed the' term "struggle for existence". The double headed 
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arrow indicates the return influence of Darwin on these authors, more so 8S 

concerns Wallace than Spencer, 

(d) Darwin to Darwinian trend [41: This indicates the establishment, not of 

8 Darwini~n paradigm accepted by aIl, but of a point of refcrence centered on 

natural selection as the major factor of evolution. The Darwinian trend inc1udcd 

Huxley and Romanes in England, slong with Asa Gray and Joseph le Conte in 

the United States .. Wallace also is part of this trend, though he differed wit.h 

Darwin on the philosophieal basis of evolution, opting for a dunlism of the natura1 

and the supernatural, this latter being the source of qualitative change in the 

evolutionary process. Le Conte also accepts qualitative novelty in the evolutionary 

process, with a saltationist view of the appearance of novel and distinct 'planes' of 

reality. Wallace and le Conte are more strictly Darwinian as eoncerns thcir 
,/ 

scientifie views of the factors of èvolution than as concerns their philosophieal 

views of chanft,e. 

(e) Darwinian trend [41 to Lloyd Morgan: Lloyd MQ.rgan was a student of 
o 

Huxley for.a short period of time, and a colleague of Romanes', editor of his 

scientific remains. Lloyd Morgan developed his interest for the mindlbody 

problem through his studies with Huxley, though he disagreed with this lattcr's 

epiphenomenalist view. Rather, he adopted Ramane's double-aspect monism UB a 

constant feature of his philosophy, maintaining it even afrer he had dcvcloped his 

own èmergentist theory. Spencer was also an ,important influence, particularly 

on Lloyd 1dorgan's early philosophy of evolution as presented in his Monist 

articles. 

') 
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(0 Pilier 19th CeLttury influences [51 to Lloyd Morgan: These are the two 

19th Century theorists, J. S. Mill and G. H: Lewes, who had developed 

emergentist ideas - Mill with his concept of heteropathic laws, and Lewes, with 

the distinction betwe;n emergent and resultant causes. B'oth Mill and Lewes 

recognize qualitative novelty in th~ evolutiooary process, but the concept is a 

minor one in both their systems. Lloyd Morgan's later theory will place the 
\ '/ .. 

concept at the cehter of a philosophical system for the fir~t time. 

Cg) Further influences [61 to LIQyd Morgan: These are the early 20th century 
- ' 

theorists who most strongly influence Lloyd Morgan: Bergson and the theory of 

creative evolution, Spaulding on the whole/part relation and Marvin on the level 

structure of reality. Lloyçl Morgan's creative synthesis of 1912-15 involves the joint 

influence of Bergson, Marvin, Spaulding, along with Mill and Lewes. 

(h) Lloyd Morgan to maior emergentist theorists [71. Lloyd Morgan"s 

influence was greatest on Samuel Alexander, but extended to C. D. Broad (who 

only briefly adopted emergentism) and R. W. SelIars, whose emergentism was 

,1 ." " > more strictly naturalist than Lloyd Morgan's, and who eventually adopted a 

materialist ontology. Lloyd Morgan, Alexander and Sellars forro the cornerstones 

of the emergent evolutionary trend in philosophy in the petiod from the mid 1910s 

to the mid 1930s. 

(i) Lloyd Morgan to bioloejsts acceptinir emeœentism [81: ,J. A. Thomson, a 

Darwinian during the period of the "eclipse" of Darwinism, had defeoded 

evolutionary novelty in his Güford Lectures of 1915-16, and in the 1920s adopted 

emergentism; the influence of Lloyd Morgan on Thomson is the clearest for the 
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members of this group of biologists. W. M. Wheeler, writing in the 'United States. 

was also influenced by the emergentist thought of Lloyd Morgan, but interncted 

more ~trongly with R. W. SeUars. Both Wheeler and SeHars, unlike Lloyd 

Morgan, argued for the social as the highest level in the emergent level structure 

ofreality. 

1 

(j) Lloyd Mor~an to other philosol2bers of emereentism [91. ~ work of . 
Conger. Reiser and Montague was an attempt to analyze emergence: Conger 

working through his theory of epitomization, Reiser looking for the source of 

emergentism in thermodynamie and stochastic processes, and Montague 

arguing for a polar opposites underlying each emergent level. These American 

theorists were to a greater extent independent of Lloyd Morgan th8n Broad or 

Alexander. 

(k) Lloyd Mor~a~ to biologies} theorists of integratiye layels UOl. Joseph 

Needham combined Lloyd Morgan's emergentism with Whitehead's organicism 

and elements of dialectical materialism in his theory of integrative levels. This 

was the major strand of emergen~ist thinking at a time when that theory was in n 

period of "eclipse". Needham influenced other biologists, including Alex Novikoff, 

who was in tum an influence on Bunge. 

(1) Relation of other major em~œentist systems [71 to yarious commenta tors 

ou emer~entism 021: R. W. Sellars was the major influence on 6uthors such as 

Pap, W. SelIarslH. Meehl, T. A. Goudge and others, whose writings frOID the 

early 1950s on reintroduced discussion of emergentist ideas within the 

mainstream of philosophy. These authors cannot be considered as emergentist 

/ 
J 

/ 



c 

c 

c 

Conclusion Emeœent Evolution Pae-e 358 

theorists, since they did not adopt the concept in their own philosophies. Rather, 

their contribution was to assert the legitimacy of emergentism as ~ concept, and 

to consider it as having a place in current philosophical debate. 

(m) Influences on CUITent emerf!entist theorists U31. The cen~ral figure of 

current philosophical debate on emergentist is Mario Bunge. Influences on him 

include Roy Wood SelIars, Alex Novikoff and to a minor extent, Nicolai 

Hartmann. Bunge goes beyond these predecessors in his view of the relation 
, \ 

, '. 

between emerge~tism and reductionism, arguing for the consistency of 

ontological emergentism and epistemological reductionism. Other philosophers 
, 

of science and scientists who presently include emergentist concepts in their 

systems inc1ude Karl Popper, Ernst Mayr, Jonas Salk and others. 

(2) Emergence and the l&vel Structure ofRealitv 

An emergentist philosophical system requires only one substance, rather -, 
- '-

than two or more. What in other philosophies are considered as distinct 

substances, such as the Cartesian body and mind, or the Popperian three worlds, 

can be explained as emergents from matter at' higher levels of complexity of 

organization. A monistic ontolo~ is a basic assumption of emergentism and is a 

core proposition of that philosophy. The major problem for dualism (or pluralism) 

is the nature of the interaction between material bodies and immaterial minds. In 

the Carte sian f?rmulation, bodies are essentially ch~racterized by extension, 

minds by thought. How then do they interact, given that there defining 

characteristics are diametrically' opposed? Attempts ,at solving the p;"'blem, t 
\ 
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Descartes to Bergson are well known, though none have won universal assent 

even among dualists. 

The advantage of the dualist position is that it fully recognizes the existence 
) . 

of minds and the mental. Eliminative positions, such. as that of the behaviorists in 

psychology, are unable to serve as a basis for a general philosophy. With minds 
, 

eliminated, such a philosophy is unable to account for epistemology (how the 

subject, characterized by his or her mind, cornes to know the objective), or ethics 

(the èategory of the person cannot be constructed from a view of humans as 
, , 

mindless automata). The disadyantage of dualism is an ontologÎ'cal one: how to 

account for mindlmatter interaction. 

It is in this respect that emergentisID demonstrates. its advantages, 

combining, as' it were, the best of both worlds: substance monism and property 

pluralism. It starts from a monistic assumption • in the version here defended, 

with mattèr as the single substance - and then goes on to derive a non-reduciblc 

mental level from the emergence of qualitative novelty in the course of an 

evolutionary process. Here, a materialist ontology allows as full a recognition of 

the existence of mind as a dualist one, without, however, requiring a second 

substance and the associated problem of explaining the interaction between tpem. 

Matter is the substance from which aU things arise. Substance is here 
-

consiqered as the stuff or substratum of things. AlI things are characterized by.: 

changeability and the ability ta interact and form compounds or systems, and it is 

in this way that the level structure of reality ie built up. An analysis of the 

concepts "interaction" and "change" which characte_rize matter leads on to a 
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consideration of space and time. Interaction between two material units 

presupposes that they are distinct in spaœ; change of state iri a material unit 

presupposes that this change occurs in time. The relativity theory in physics has . 
, 

shown space and time ta be united in a four-dimensional space-time. Superstrlng 

theories postulate a primordial space-time of up to Il dimensions, 7 of them 

"curled up" to make four dimensional space-time a~ we know it7 • Whatever its 

dimen8io~ity, space-time is the framework through which matter develops; it is 

not the container for matter or a substance 1ipart. AIl things, at whatever level 
. 1 

they may appear, are in space-time; nothing is outside of it. In what follows, 

- space-time is one of the two components or elements entering into the definition of 

a thing. This is an attempt to reconcile the problem of choosing between matter 
- < and space-time as the basic level. It seems that both ~te necescarY, neither is 

sufficient. Matter is .the basis or content, space-time the form or context; things 

are formed by,the combination ofboth. 

A thing is a differentiated emergent from matter (as content or basis) in 

epace-tiroe (as form or framework). Things have individuality and properties. By 

'properties' is meaut the characteristics of thl~gs as they are independently of our 

knowledge of them. Qualities are representations in our minds of these properties 

of things. 'Property' i~ an ontological category, 'quality' the eorresponding 
, " 

epistemological one. It is the goal of an emergent evolution -iheory to de scribe in 

7 See Daniel Z. Freedman 'and Peter van Nieuwenhuizen (1985) "The Hidden Dimensions of 
Spacetime" for a discussion of Klein-Kaluza theories which postulate a space-time with from 5 to 11 
dimensions. 

\. 
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metaphysic~l terms the proeess whereby new properties of thinga. and the 

associatedlevels ofreality are generated.s 

A property q is an emergent property of 8 thing x when,it i, a qteI]1ber-ofthe 

set of woperties of a thing x, but not of th& property set of any component 'of x. 

SymboIically, where pex) stands for the set of properties of K, and y c x stands for .. . 
the fact that the thing y is a part of the thing x: 

, " 

Emg(q, x) =def [q E Pc,,) and ('VyX y 1: x -+ q.l P(y)]9 

Conversely, a quality q is submergent relative ta x when it ie a quality of 

sorne part ofx but not ofx itself. 
1-

Smg(q, x) =def (3y)[(y t x) & (q E P(y» & q L 'P(x)]10 

The number of components and relationships in a thing, and the variety of 

"their combinations, is a measure of its complexity. The emergence of noyel 

properties is considered as a function of the increase of complexity of the 

8truct~e of things and their development over time. The world is the eum total of 
~ , 

things, and- its history, the sequenëe of the states of the Ithings composing it. 

- \ 
S Things may he considered as systems when, with the exception of-some 8ub-atomic partic1es (at 
present, the leptohs and quarks), they have components. In this case a Iystem conlilt. orthe set of 
components, the set of properties, and the set of relations of the thing and its componenta, i.e •• S III 

, <C, P, R>. where each of p' and R consist in tum of two parts: the propertie. and relations of the 
whole, and the property and relations of the parts. The relations of the whole compriae the 

- connections between the system and ita environment. 
9 This is the formaI definition of Bunge (1982) in 8cientific Materiall.m and in hi. TreatlM on 
Basic PhiIosophy. , :-
10 This follows the suggestion by Charles Bay1isl (1929) in "The Philosophie Function. of 
Emergence" that submer~ence., a~ the convers~ prouss of emergence, ~hould silO he included. 
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.Evolutio~ is a ~eriod oft.~e history of the world (or part ,of the world) when change 
. . 

is ~racteri.zed by th~ aJ?pearance o~ novel prpp~rties in at least som~ part of the 

world. In this case, cQmplexity inct'eases over time, and emergence takes 
< 

precedence ~ver submergence of quaiities. When there is, a loss of novelty, 

involution is said to ocêur: Th~ fact that evolution occurs in one part of the world 

does D<,)t imply that it necessarily occurs elsewhere. 

A novel property cIass B is a. class of things such that there is some time t in '

. -t~e evolution of the world W (or Rart"of the wotld) when each thing in B possesses 
'-' , 

, some property not possessed by anything belonging-to the complementary set W-B. 

The characteristic properties' of a novel property cIass are those whiah-" 

, -differel)tiate it from the rest ofthe~world. A novel property cIass may be defined'by 

one or more properties. 

Two property cIasses A and B are levels when the characteristic propetties 
" . . 

of A are preserved (perhaps ·with some modifications) in the cIass df properties of 

,~," • B and are a n'ecessil~ry condition for the appearance of the characteristic , ' 

.. 

\ , 

• 1 

" prQperties ~f B . 

Level B 'follows level A when either B co'ntains the 'characteristic of A or B's r 
4 ~. \.. \ 

• f , 

own characteristic property presupposes that of A, but not conversely. A level B 

\immedi~tely follo~s a level A wh en B follo~s ~, and there is no level C w;w.ch 

follows A a~d which is followed by B. A level structure is a series LI, 14, La, ... Ln 

of levels such that Li+l immediately follows Li. Things of a lèvel Li are .inc1uded 
, "' 
among the components of things of level Li+I, which May include things ofother 

. ' . { 
levels as weIl. The ranking of l~vels is based on that of their characteristic 

, j 
1\;, 

\ ' 
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properties; so ~at a thing is placed in the hi!lhest level to which one '01 its ' , 

properties admits it. ' 

1 • th? thesis of ~mergent evoluti~n is th,t~)evel st,ructure is generated 'n the r' 

course of evolution, and everything is a m~mber of some leveI. In othe~ words. 
1 

according to emergent evolution, there is a le~el structure LOt L1, L2, .. /Ln 8uch -
/ -n . 

that the World W = the union of the things of the levels Li: W:; U L'i. Here Lo 
i=O/ 

, , 
stands for the substance which serves at the same time as the first level of the 

~ -\ ... Q \ 1 

/ 

, reality structure. Moreo~er, the history of the world is essentia~Jy that of the 

emergence of the levels Li over time, with level Li+l appearing late, than level Li. 

Once' an emergentist ontogeny is a~cepted, the problem is to determine aIt. 

aqequate level order 'of reality. The follQwing level' order of reality ls proposed: 

matter, life, society and mind. Matter is the substance and first level of the 

,system. Mind is considered as the res\Ùt of the joint development of both life and 

society, and expresses itself at the collective level as culture: 
. " 

, . 
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met ter 

Diagram 2: Emergent Levels of Beality 

. 
The basic level_of the proposed structure of reality is that of matter. Modern 

science Ilas shown that matter is more complex than origjft~lly believed by the 

19th century theory of atoms. Dalton and Lavoisier, founders of the modern theory 

of atoms thought that atoms were indivisible. The discovery of radiôactivity 

8uggested that atoms themselves are complex, composed of the nucleus and and 

eIectrons, and the pucleus itself is further divisible into protons and neutrons. 

eurrent theories hold that sub-atomic particles are divided into two basic groups: 

the hadrons and the leptons. The hadrons, which participate in the strong 

nuèlear force are further divided into the two subgrlJups of baryons (with non

integral spin, including the neutron and proton) and mesons (with integral spin, 

including the pions and other related parti es). The leptons do not participate in 
I,~ 

the strong interaction, and include the electro ,positron, muon and neutrinos. 
i -

The atom in tenns of the above classification is composed of two types of baryon in 

its nucleus (nlutron and proton), 8urrounded by the leptons (electrons). 

'\ 
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\ 

~'--Recent partic1e theory has further introduced the categoTy of quarkR, which 

are suh-atomic particles with fractional electrical charges (±1I3 or ±2/3) as the 
, 

constituel1ts of the hadrons. On this analysis, baryons arc composed of thrcc 

quarks and mesons are composed of quark / anti-quark combinatlons.11 Thus, 

hoth the proton and neutron would themselves be complexes of quarks. Furthcr, 

there has been sorne recent discussion of constituents to the quarks themselves, 

though thiS)( still at the speculative stage.12 -

\ 

Of relevance to this cQnclusion' is the notion th'at matter its~lf ~8 a level 
\ \ 

structure. Harald Fritsch (1981) in his Quarks: The Stuff of Matter, rgues that 
~ , 

there are r~ least five ievels of matter: (a) the mole~ule\(b) the atom, (c) the 

nuc1euyd) the nuc1eoo (proton or neutron), (e) the quàrk, alollg with the 

presently structureless electron. The following is a sli~tly modir~~ version of his 

graphical representation ofthis s ate of affairs13: \ 

. 
\ 

11 See Harald Fritzsch (1981) Quarks: The Stuff of Matter, B. G. !?ufl'(1985) Funda~ental 
particles: An Introduction to Quarks an4 Leptons, Sheldon Lee Glashow (1975) "Quarb wilh 
COlOT and Flavor", Chris Quigg (1985) "E]~fuentary Particles and Forces". For ench type of force, 
current particle theories postulate not only J1articles that "feel" that force, but particles that carry 
that force. For quarks, the postulated particles are gluons, just as photons carry the 
electromagnetic force, intermediate vector bosons the weak nuc1ear force, and postulatcd 
graVitons for the gravitational force. 
12 See HaÎln Harari (1983) "The Structure of Quarks and Leptons". Harari suggests thnt quark/) 
are composed of pre-quarks called "rishons", with diameters ofless than 10 16 cm. On this mod6J, 
quarks (of which there are now six sorts) would he made up of combinations of two sorts of rishons, 

.. one with eleètrical charge +113 and the other.neutral, along with their corresponding anti·rishons. 
A different theory, that of superstrings, 8<lgge\ts that the ultimate components of the uni verse may 
be multi-dimensiona' (10 or more) superstrings, with sub-atomic particles being particular slates 
where only the familiar four dimensions of space and time are apparent. See Michael B. Grecn ' 
(1986) "Superstrings". , 
13 Harald Friusch (1981) Quarks:' The Stuff of Matter, B. G, DUff (1985) Fundamental Partic1es: 
An Introduction to Quarks and Leptons, p. 263. The question marks leading from the quarks and 
electrons is meant to suggest the possibility of further components to these partic1es, an4 the 
possibility that the same components win be common to both. / 
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Dia~am 3: The Sub-Levels of Matter 

, 
Matter may be défined as the union of the entities at its various levels, i.e. 

3 
M ~ U Mi, where Ml is the level of molecules, M2 the level of atoms and M3 the 

i=l 

sub-atomic level comprising nucleons~ electrons, quarks and any more 

elementary particles that may exist. Emergent evolutionists have repeate~ily noted 

that there are properties of one level of matter, that of molecules, which are 
/ 

,emergent from those of the preceding level, that of atoms. This claim has been 

n reinforced hl the realization that it is not presentl~ possible to de duce the 
- , 

properties of mole cules from quantum meëhanical considerations alone.14 It is an 

1" Bee Mario Bunge (1982) "Is Chemistry a- Branch of Physics?". Bunge argues that extra 
a88umptions must be made in order to derive quantum chemistry from quantum mechanics, in 
particu]ar assumptions co?cerning the nature of chemical reactions and ~ the composition of 
molecules (p. 220). J' \ 
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interesting speculation, consistent with emergent evolution that each love1 of 

matter has sorne emergent properties. In this conclusion, however, the major 

eoncem will be with the ernergent properties of levels above thnt of the molccuh.\. 

The levels of matter may be termed micro levels, to distinguish them from the 

macro levels of things, life, society and mind. It is from the molecular micro-Ievel 

that the macro~levels emerge. The foUowing are the micro-Ievels of matter: 

Ma. The sub-atomic level: dozens of different particles, from qu~rks 

through neutrons, protons and electrons (sorne of which are components of 

others) 

M2. The atomic,level: sorne hundred tYl\.es of atoms, each made up of 

protons, electrons and neutrons. 

Ml. The rnolecular level: rnany thousands of types of molecules, composed 

of com~inations of atoms. 

The following is a classification of the members of the macro-Ievels of 

matter: 

LI. The biologica1 level: cell-based organisms composed, of organic (carbon 

L2. The social level: sorne organisms (the social insects, perttaps the 

cetaceans, the primates and humans) 

La. The mè~tal level: sorne socially organized organisms (the highcr 

primates and"huJans). Combining the graphics for the micro and macro-Ievels, 
1) (, '-, 

the following representation results: t 

'-

\ 
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On this model, the things in the world are ranked according ta thoir 

possession of certain common properties emergent relative to those propcrties of 

things at the preceding level. That is to say a thing belongs to the level Li if and 

only if it has at least one property of the ith level, and no property of the i+1th 

level. 15 Since the level ordering is a property-baséd one, the social and mental, 

which are properties of certain sorts of organisms\ ean be aceorded the status of 

levels of reality. 

The cQmponents of aIl the macro-Ievels are things, composed of molecules 

(level ~l of matter). This is the materialist aspect of the theory. Let Li stand for 
,/ 

the set of aIl things at macro-Ievel Li, and let M.i stand for the sot of a11 things at 

microwlevel Mi. According to the theory of evolution, sorne carbon-based things 

evolved into organisms (level Ll) while sorne organisrns are socially organizod 

(level L2) and sorne socially organized organisms have mental capacities (leve) 

L3). Thus (1~) Ù\~ L2 C LI, (where a C. b says that a is a subset of b) Binee each 

higher level is cornposed of a restricted set of things from the lower level. Let Mf" 

stand for the powèr set of the set Mi' Now, (2) LI C M.l *, since aU things are made 
o 

up of combinations of molecules.Therefore, (3) it is the case that 13 clac LI C Ml'" 
1 3 • ' 

Let Re = U Lti, where Re stands for emergent reality. Then Re C Ml· by (2) and (3), 
i==l 1 

. ) \ 
Thus Re is a subset of the power set of moleeules, showing that emergent rcality is f' 

material in nature, where 'materia!' is now specified to mean 'compôsed, of 

combinations of mole~ules'. 

15 In the case of objects at the menta11eve~ there is no higher level in tMs mode1, and 10 thia latter 
condition is trivially fulfilled. . 

r .... 
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That Re (the union of the macro-Ievels) is a subset of the power set of the 

molecular level is in line with the relationships among the micr~-levels of matter, 

where each succeeding level is a .ub~et of the po,!"er set of the components of th\ 

preceding leveI. Rere, M.i C M*i+l (i= 1, 2) Bince the molecules of level Ml are;, -
made up of combin~tions of atoms of level M2 (Le. are a subset of the power set of 

M2), and ·similarly for the relation between the atoms of level M2 and the sub

atomic particles of level M3. 16 

, \ 

This materialist aspect of the the ory is complemented by the emergentist 

aspect, s~nce each organism at a higher level has s'orne properties not possessed 

by organisms of preceding levels: Only sorne things evolve into organisms, only 
. 

sorne organisms form societies, and only sorne social organisms have minds. 

Here 'society' and 'min d' stand for the social and the mental considered as' novel 

properties charaeteristic of organ}\sms at successively higher levels. This is the' 
, 

emergentist aspect of the theory. In greater detail, the levels may be analyzed as 

follows: f' .. 

11\ ' 

il
l 

. 
l' 

(, ' 
Things are mncroscopic ~ombinations of molecules, which emerge to the 

macroscopic level. Inanimate thiJ~gs at thi~-level include b~th very large obje6ts 

such as stars, galaxies and other celestial things, as weIl as smaller entities such 

as rocks or clouds. Aceording to the modern nebular hypothesis, stars are form,ed 
" 

from the gravitational aecretion of the lighter atoms and molecules. Supernovae 

, 

.16' Note that the relation among Ole macro-Ievels of reality is slightly different fTOIIf that amollg 
( the micro-Ievels where L4 claC ltl c LI for the macro-IeveIs, without any need to uSe power sets. 
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\ 

are the source of the heavier atoms and more complex moleculcs, including 

orgaftic ones. It is from here that evolution proceeds to the organic JE,vel, which is 

may be represented as a subset ot: the, power set of the molecules, specifically, of 

the organic molecules. 

Life is the level consisting of chemi~al !llatter composed of carbon, 

hydrogen, oxygen and nitrogen, united in biochemical combinations. As organic 

chemistry has shown, the possibility of the formation of complex carbon-based 

molecules is due to the outer shell of the carbon atom, which is only half filled. 

This explains the possibility of increase in complexity of orgonization, but does not 
, 

specify the new, or emergent properties that certain combinlltions of organic 

compounds in fact do possess. The basic unit of life is the ~frH,'-which in tl~~ case of 

eukaryotic cells is composed of the nucleus (in which the DNA and RNA 

necessary for reproduction are found), various intra-cellular organelles with 

specific functions of protein synthesis, mitochondria which çprry out energy 

transformations, and the cell wall, which allow's certain macro-molcculcs to 

enter and leave the cell.17. Life is characterized by metabolism and the capacity for 

growth and reproduction. Living things are organisms, composed of tissues and 

organs themselves made up of cells of bio-chem~cal cQmponents. However, the 

organic molecule~- \'Ihich make up the cells are not themselves alive. 
" 

\ Society is a level which is the outco~e of th.C evolution of sorne organisms, 

in particùlar, the social insects, primates and humans. Society may be conceived 

of Jn a large or a restricted sense. In its widest sense, any associR~ion of like 

17 Bee Salvador E. Luria, Stephen Jay Gould and Sam Singer (1981). A View of Ltfe, pp. 162-173 
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organisms constitutes a society. At the very least, aU sexually differentiated 

organisme must, mate, and in addition, many animaIs have sorne rudimentary 

division of labour for the upbringing of offspring. However, this enllrged view of 

the social fails to distinguish between different kinds (or levels) or sesi,~l 

interactiCln. William Morton Wheeler, in his study of the social insects, 
• 

distinguished between"the infrasocial, the quasi social and the strictly social.18 At 

the lowest grade of the infrasocial level, the mother merely scatters her eggs in 

areas where the population norma1ly lives, in sorne cases near supplil3s of food; àt 
/ 

the highest grade of the infrasociallevel, the insect mother depQsits the eggs in â 

specially prepared nest with a nearby suppl y 0\ food . At the quasi~ocial level, the 
, 

inseet rnother stays with her ptogeny to prote ct them, and also continuously! 

supplies them with prepared food. At the strictly social level, the progeny are not 

only protected and fed by the ~other, but previous generations of progeny 

cooperate with her in this task, Ieading to the existence of a rnulti-generational 

ex~ended farnily.19 In in sect societies, there is a fu~ther morphologieal 
, 

differentiation leading to castes among the insects, with specialization of various 

castes in food supply and nursing (the workers) or defense and attack (the 

soldiers). 

l A restricted definition of society should limit it to species where role 
< 

c... differentiation and hierarehical structure are c1early established. In this sense, a 

..,. 
------'""""",--- ,,'--

l81n William Morton Wheeler (1928). The Sociallnsects: Their Origin ~d Evolution, pp. 12-13. 
19 E. O. Wilson (1980), in his S2I!0biology, discusses this hierarchy of social evolution among the 
insects. He distinguish~s threé~pect8 of social life: cooperative brood care, reproductive castes 
and overlnp between generations. In his terminology, the quasisocial insects are characterized-by 
cooperative brood care only, the semisocial by the further addition of reproductive castes, and the 
eU80cial by the final addition of overlap between generations. (p. 190 of the abridged edition). See 
also his earlier (1981) The Insect Sbcieties, p. 21 where he discusses Wheeler's classification of the 

\,. ltaa."eS of evolution of the social wasps. 

l 
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society is characterized by a specialization of labour (diversi~cation) and a social 

hierarchy (stratification) among its member~. Society is a level reso/'fng from 

biologic~l development, but is not itself biological. The social level has been 

reached oIlly by comparatively' few species, indeed, a rathe~l ~mall n~mber: the 
\ ' , 

social insects (aJ.lts, termites, sorne bees and wasps), perhaps the cetaceans 

(whales, porpoises, dolphins) and the primates (including humans). 

Mind is the joint outcome of"biological and social developmept, and minded 

organisms constitute the highest leveI. Again,' a loose a~d a strict definition of 

mind can be given. According to a wide definition of mind, any organism which 

ca~ make choices can be ~aid to have a mind. This is the view that Darwin ~nd 
Romanes20 dêfended, acco~ding to whieh alI animaIs could be said to have sorne 

\ 
1 

sort of mind. A more narro~ definition of mind restricts it to animaIs which are 

conscious and capable of thoughts with respect not only to the present and past, . , 

but the future as weIl (11\ yd Morgan among' othersh"A refinement of this 

definition specifies that an nimal must possess self-consciousness as weIl in J, 

order to qualify as having a ind. It is ihis definition which will be adopted here, 

for reasons ~i.milar to t~at mot1yating the a,:tion of a stt\t dc~nition .Of .SOci~ty: ~ 

a lax defimtlOn, by allowmg too much sco~~e to the term, fmls to dlSbri~lllsh 
" 

between precursors to the phenomenum in question, and the phenomenum in iLs 

fully dev~loped form. Minded individuals are characterized by their capecity to 

think (have ideas), and by self-consciousness. This definition is more rigorous 

than one which mentions only,consciousness; sinee rpore animaIs (inc1uding 
. ~ 

sorne only partiallY;00cial ones) are couscÏous. 1 
/ 

20 See ~orge Romanes (1883) Mental Evolution in Animal. and (1888) Mental Evolution in 
Man, ' 
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The mental, as a level eomposed of minded organisms, depends on both the , 
biologiea! and social levpls preceding i t. On the one hand, the mental is a 

" 

characteristic, or property, <tf the primate and human cerebral neo-cortex; on the 

other hand, the mental is a dependent on the development of social organization .. , 

as manifest€.d in primate and human societies.o Indeed, minds have ·arisen ohly 
> 

amonO' sorne socially <organized animaIs. Minds are individual and perish with 
F "' 

the death of the individual. 

• r 
One argument .for the emergenee of the mental is analogi~al: just as no 

fi, vital principle or subst~mce is required in order to pro duce living organisms, so no 

psychic principle or substance is required in order to produee thinking 

~r~anisms. iiol'ogy, admitting no more than material entities, studies the 

emergence of life, and is able to characterize in physico-chemical terms the cell as , . 
the unit of life. In the same way, physiologieal psychology and social psyehology 

) 

should be able to characterize the mind. This analog'N' is a strong one, not a . " 

metaphorical or allegorical one. 

Finally, the-.diagram inc1udes culture, not as a distinct level, but as the 
"0 • 

collective product of the social O,rganization of minds. The produets ~ minds, 

preserved in cultm:al objects (books, films, statues, etc) survive the death ~e 
individual mind ~~ch produced them by being made accessible to other ?rinds ~t 

,/ 

later tirhes.21 Note that there is bifurcation after the biologicallevel. Thereafter 
~ , 

the left side of the diagram represents collective organization (the social) and 
.. 't 

<,) 

7t Thus, the Popperian third wor1d ~s a distinct subst~ce is not required, although Popper is qui te 
correct in stressing the importance of culture in understànding the human condition. . 

,1 

\ -
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collective ,Productions (the 1 cultura)), while the right band side '. 

individual existe'nts (minded organisms). 
.. , , 

The ranking of soci~ties befo' and not after lllind is a~ lnn~vation i~ this . 
v , 

1 

level structure, of reaIity in comparison, to others discussed in the texte Societies 
1 

arise 8S the result of the évolution of some biological species, specifically the social 

insects (ants, tennites, social bees -and wasps), and tpe higher pii.Îna~8 (gorillas, 
-~ ~ ~ 

chimparizees, and human~). it is believed by sorne that the cetaceans (porpoises, 
" ~ . , 

dolphins and whales) form societies as well, but this is not yet cOllclusively 

demonstrated. Though many mammals and birds fonn pair bonds, anq, even the . ' 
fish associate in scho~ls, the high degree of inte~-organi~m interaction round in 

the social insects, primates and humans is quaiitatively more develoJ)ed. Once the , 
1 

decision is made to include the social, the problem arises as to where" to include , . 
this leveI. Clearly, it must follow the biologicallevei. rhe questi~n Temains,~s to 

the order relation of society and mind. 
,,,. 

, . 

, 

• 
If society, which is a so~al grouping of organisms i, placed ab~ye mind, 

this implies 't mind is a precondition for the appearance of, society. This, 

howev.: ,is not the case with the sodal insects, whose communication system iè 

entirely based on chemical oues, and whose members are not characterizéd 'by , {.~ 
~ 

o 

self-consciousness or the ability to think. This shovy<s that evolution in Borne / 
1 C • 4 

specie~ achieves the social level (Without having first achieved that, oi mind. 80 ./ 

mind 'must be placed after the socialleveI. The social is a condition for the mental, 

preceding and not following it. Mind, considered 8S the ,-apacity for thought and 

self-consciousness', doee; not occur in any but sorne of the SOCIal animaIs. 
,/ , -

l' 
" 1 /' 

f 
,l" 1)\ 
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1 
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Theoordering of the social as preceding, and not followi~g the mentallevel, ~ 

has some important axiological considerations as well. The social level is. 
, 1 - ) 

characterized by &llectivity, wllereas the mental is characterized by individuality. 

Thus, if the social level were followed by the mental level, the individual mind 

would merely be a means'to a collective end. To the contrary, in the above schema, , 1' __ 

'v . -." 
the social collective is a condition for the emergence of individual minds 

characterized by consciousness and self-consciousness. The collective is not 
. 

underestimated, for it is recognized as a distinct level; nejther is the collèctive 
[} 

overestimated, sinee it is situated as means to an end - the emergenee of the 

individual IDinded organism. 

\ 
\ 
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