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“But then arises the doubt, can the mind of man, which has, as T fully believe, been developed
from a mind as low as that possessed by the lowest animal, be trusted when it draws such grand
conclusions?” (C. Darwin, ‘ Autobiography’, 1876)
This drawing, without title, signature or date, but presumably Victorian, is in the Department of
Zoology, Leicester
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Preface
®

y aim in this book is to discuss a live and highly

controversial issue in simple and I hope fair terms.

Various writers, both Christian and agnostic, have
claimed that the dispute is over, but this, I suggest, is
because they have not accepted the full implications of
evolution by natural selection, or alternatively of Christian-
ity. The basic conflict is unresolved, yet it is important for
everyone to study man’s origin and nature. I have therefore
used few technical terms, and have tried to give the argu-
ments so that they can be appreciated, if not accepted, by
both Christian and agnostics, while rejecting false claims by
both sides.

For convenience, and despite its Victorian flavour, I have
often used the term ‘Darwinism’, in a biological sense for
the evolution of animals from pre-existing forms by the
natural selection of hereditary variations, and also in a philo-
sophical sense for the view that man has evolved from
animals wholly by such means. (But ‘ Darwinist’ is used
more loosely, for any prominent supporter of Darwin’s views
in the early days.) The problems to be discussed are im-
mensely difficult, ranging over the borderland between
biology, theology and philosophy, and I have been trained
only in biology, so that I am haunted by the words of an
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PREFACE

earlier naturalist who ventured into this field that ‘many
- - - have too rashly charged the troops of error, and remain
as trophies unto the enemies of truth’ (Sir Thomas Browne,
Religio Medici, 1643). My aim is to make what is known
clear, not to penetrate unexplored depths; also to keep
within the limits of my title, and not to follow any topic in
its wider implications.

My debt to previous writers is great; their books are cited
in the text by title, except that the one word ‘Life’ is used
where reference is to the standard Life and Letters of the
person mentioned. Page references to quotations are given
in Appendix I. I am also extremely grateful to the following
critics, Roman Catholic, Anglican, Quaker, and agnostic,
biologist, philosopher, priest and layman: Dr. A. J. Cain,
Dr. A. C. Crombie, Mr. R. E. Moreau, Mr. D. Neylan, Fr.
Pierce, CR,, Fr. I. L. Russell, S.J., Dr. W. H. Thorpe,
F.R.S., Dr. B. Towers and Rev. J. M. Wilson, M.D. Their
vigorous and stimulating criticisms showed me many errors
and helped me to appreciate their divergent viewpoints.
Finally, T am mos grateful to Professor Moon and the
Department of Zoology, University College, Leicester, for
the loa?1 of the pen-and-ink drawing, unsigned and undated,
founq n one of thejr corridors, which is reproduced as the
frontispiece of this book; but I am responsible for entitling
i, 1 .hope dppropriately, with an extract from Darwin's
autobiography (published in his Life and Letters).

10



Historical Introduction
)

may foster the progress of those sciences which

reveal to us the wonders of Thy creative powers.
And do Thou, by Thy heavenly grace, cause the knowledge
thus imparted to fill us with the apprehension of Thy great-
ness, Thy wisdom and Thy love.” With this prayer, specially
composed by the Professor of Medicine, the foundation stone
was laid in 1855 for the Oxford Museum of Science; but the
implied unity between religion and science was broken at
the first important meeting to be held there, that of the
British Association for the Advancement of Science in 1860,
when Samuel Wilberforce and T. H. Huxley held their
famous debate on evolution (H. M. and D. Vernon, History
of the Ozford Museum, 190Q).

In 1858, the Linnean Society of London heard the joint
contributions by Charles Darwin and Alfred Russel Wallace
on evolution by natural selection, and Darwin’s The Origin
of Species appeared in the following year, the first edition
being sold out at once. But in popular imagination the con-
flict was truly joined in June 1860, when the Bishop of
Oxford was put up to oppose Darwin’s new theory in public
debate. T. H. Huxley, though attending the British Associa-
tion meeting, had meant to stay away from the debate in

11
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HISTORICAL INTRODUCTIO N

question, but was pressed into coming at the last moment.
What was said on that occasion has been reported, in con-
fident quotation marks, in many books, but no verbatim
account was kept, and different persons recollected both the
words and the emphasis differently. Even Huxley himself
could not recall what he said. It is agreed that the Bishop
made a polished and witty but superficial speech, ending
with an objectionable allusion to human descent from an
ape. The historians of science often imply that he was per-
sonally abusive to Huxley, and this version goes unchal-
lenged, since the meeting was mentioned with suspicious
brevity in the three-volume life of Wilberforce by his son.
But such rudeness does not seem in keeping with Wilber-
force’s character, and Professor Farrar, who was present,
thought the words used were ‘flippant and unscientific
rather than insolent, vulgar or personal’:* ‘*‘If any one were
to be willing to trace his descent through an ape as his
grandfather, would he be willin, 1o trace his descent
similarly on the side of hig &randmeother?’’ ', thus with mis-
placed humour try Ing to arouse 5 sentimental objection to
the idea of woman being so degraded. Even so, it seems in-
excusable, and Huxley, murmuring to his neighbour ‘The
Lord hath delivered him ingq mine hands’ (strange com-
ment from an agnostic), 8ave a plain and honest account of
Darwin’s scientific views and epgeq to the effect that he
would rather have a monkey fo his grandfﬂthel’ than one
who used great gifts to stifle truty, (Huxley, Life, 1903.)

One cannot say what might haye happened if the Bishop
of Oxford had been more earnest g Huxley had replied in

the spirit of the New Testament noy the Old, but probably

the debate of the next thirty years would have been no less

violent. For after a short time, it was not concerned solely
12



HISTORICAL INTRODUCTION

with the truth of a particular theory; biologists regarded it
as a fight for the freedom of scientific enquiry against reli-
gious dogma and prejudice, of truth against authority, and
theologians as a fight to preserve the spiritual relationship
of man to his Creator in a rising tide of materialism.

Before continuing, it is worth glancing at the two anta-
gonists in this famous encounter. One pictures Huxley as in
his later portraits, the eminent and forceful Victorian, but
he was only thirty-six at the time and as yet unpractised in
debate. A great anatomist, he devoted the rest of his life to
what he held to be his public service; battling in lectures and
essays on behalf of Darwinism and in later years against
Christian beliefs, in a style that was vigorous and incisive
because he so fervently believed what he said; and labour-
ing with great industry, force and tact as secretary of the
Royal Society and as a member of ten Royal Commissions
and of the London School Board. Various views of his will
find place in later chapters, and his general attitude may be
summed up in two quotations. In 1856, as his wife lay in the
next room awaiting the birth of their first child, he listed
among his aims for the future: ‘To smite all humbugs,
however big; to give a nobler tone to science’. In 1860, just
after that same boy had died, he wrote in a long and moving
personal letter to Charles Kingsley: ‘Sit down before fact as
a little child, be prepared to give up every preconceived
notion, follow humbly wherever and to whatever abysses
nature leads, or you shall learn nothing.’ (Life, 1903.)

Samuel Wilberforce was also a great man. Like Huxley
he had rare personal charm, energy and zeal, and could hold
an audience of Lords or workingmen, being far more than
the glib speaker of the historians of science, though his
facility led him astray at times. He effected much-needed

13



HISTORICAL INTRODUCTION

reforms in episcopal administration, introduced parochial
missions, founded the theological college at Cuddesden and
supported in his diocese the first Anglican order for men
since the Reformation. Mr. Gladstone wrote of him in a
letter to Queen Victoria that he believed ‘there does not live
the man in any of the three kingdoms of your Majesty who
has by his own indefatigable and unmeasured labours given
such a powerful impulse . . . to the religious life of the
country’ (C. P. S. Clarke, The Ozford Movement and After,
1932). He loved nature, and in lighter vein is credited with
the lines on a Cassowary on the plains of Timbuktoo, that ate
a missionary, coat and bands and hymnbook too. He was
forty-five at the time of his encounter with Huxley.

In the same year, 1860, Wilberforce reviewed The Origin
°f Species in the Quarterly Review, helped, it is thought, by
Sir Richard Owen, England’s leading but by then very con-
servative anatomist. The review was adverse and pre-
i‘fdiced, though not so unpleasant in tone as that by Owen
himself for the Edinburgh Review three months earlier. The
style was brilliant, but the scientific arguments were con-
fused, apart from a few shrewd points, such as that Darwin
supposed the spots of the young Blackbird useless, but Wil-
b.er force (with more justification) that they were protec-
tlvely' coloured. Wilberforce accepted the idea of natural
selection, but forcibly argued that it could not account for
man’s peculiar moral and spiritual condition (a view later
supported by some of the leading Darwinists). The Bishop
was at his best in setting forth what he held to be the
Christian attitude towards scientific truth: ‘We have no
sympathy with those who object to any facts or alleged facts
in nature, or to any inference logically deduced from them,
because they believe them to contradict what it appears to

14



HISTORICAL INTRODUCTION

them is taught by Revelation. . . . To oppose facts in the
natural world because they seem to oppose Revelation . . .
is . . . but another form of the ever-ready feebleminded dis-
honesty of lying for God, and trying by fraud or falsehood
to do the work of the God of truth. It is with another and a
nobler spirit that the true believer walks amongst the works
of nature. The words graven on the everlasting rocks are
the words of God, and they are graven by His hand. . . .
They cannot ‘contradict His Word written in His book. . . .
There may be to man difficulty in reconciling all the utter-
ances of the two voices. But what of that? He has learned
already that here he knows only in part, and that the day of
reconciling all apparent contradictions between what must
agree is nigh at hand.” This passage suggests sincere con-
viction, and it may be regretted that the controversy was
not to be continued in a like spirit.

Soon after a great man has died there is a tendency to
denigrate his achievement, and Darwin’s turn came, though
later than is usual, his reputation being lowest from about
1920 to 19350. Unfortunately, three widely read histories of
science, by Nordenskisld, Rédl and Singer, were written in
this period, so that the general reader may get a false im-
pression of Darwin’s contribution. It is true, as these writers
pointed out, that others had advocated animal evolution
before Darwin, but they carried little weight; and their
more important criticism, that Darwin’s theory of natural
selection was later shown to be of little value and mainly
disproved, is definitely wrong. Of Darwin’s greatness and
originality there is no serious doubt. It is apparent in the
majestic ordering of facts and arguments in the pages of The
Origin of Species. Moreover he anticipated many of the bio-
logical objections that were to be raised to his theory and

15



HISTORICAL INTRODUCTION

admitted the main gaps in his evidence, gaps that are to his
credit rather than discredit, since he was able to see beyond
them to his grand design. He was ignorant of the true
nature of heredity, but so were all biologists of the time; and
his theory of natural selection has been re-established as the
corner-stone of modern evolutionary theory. Only an in-
tellectual giant could have initiated so great a turmoil. He
himself took no part in the resulting controversies when
they were outside the field of biology, except for a few
comments in private letters. He therefore finds little further
place in this book, though it may be added that he gradu-
ally and unobtrusively lost his belief in Christianity.
D.ar.winism conflicted, or was thought to conflict, with
Christian belief in a number of different but interconnected
ways: It contradicted the account of creation in Genesis and
hence challenged the truth of the Bible. It undermined what
was at.that time the most popular rational argument for
the existence of God, from the presence of design and
apparent Purpose in the animal body, claiming instead that
such adaptationg had conie into existence by wholly natural
;neans, of a Seemingly random and rather bloodthirsty kind.
gz:t?zgciﬁztte;:z :le hi‘storical occurrence of the Fall, sug-
ad risen from the beasts not fallen from
a state of blessedness, thus questioning whether man was in
a state of sin. Furthe, i s hich itics had b
, if man’s higher capacities had been
ev.olved‘ by natura] means from those of animals, they
might have no ultimare yalue or significance. Darwinism
thus chaltlenged, Or was helieved to challenge, the funda-
mental view that man g created by God in His image and
stood in a special Telationship towards Him.\
These issues Were not rajseq in The Origin of Species, but
it was obvious that they soon would be raised, so that many
16



HISTORICAL INTRODUCTION

theologians feared that Christian belief would be under-
mined. Before criticising the churchmen, however, it is as
well to recall that various biologists, notably Sir Richard
Owen, were equally hostile, and that in 1864 the President
of the Royal Society, in giving the Copley Medal (its highest
award) to Darwin, announced that ‘speaking generally and
collectively, we [the Council] have expressly omitted it [the
theory of evolution] from the grounds of our award.’” (Hux-
ley, Life, 19o5.) It is almost impossible for us, a century
later, to think ourselves back into the position of people of
the time, and only too easy to criticize at this safer distance
statements made under great emotional stress. Moreover,
later events showed that churchmen were right in suppos-
ing that Darwinism would lead many away from Christian-
ity, though some might argue that this was due less to
Darwinism itself than to the mistaken ways in which
theologians tried to refute its claims. Further, the two lead-
ing propagandists for evolution, T. H. Huxley in Britain and
Ernst Haeckel in Germany, were notoriously opposed to
Christianity on other grounds, and wrote against miracles
and dogma. It was, of course, T. H. Huxley who coined the
term ‘agnostic’. Finally, the Church was at the same time
strongly attacked from another direction, since the applica-
tions of historical and textual criticisms to the Bible were
destroying belief in its complete accuracy and thus chal-
lenging its authority; but this battle the orthodox theo-
logians appear to have fought much more effectively than
that against the biologists.

As just one illustration of the intense excitement aroused
by Darwinism, both of England’s great Prime Ministers
made contributions, very different in tone, but equally in
keeping with their respective characters. The depressing

B 17



HISTORICAL INTRODUCTION

point about Disraeli’s shallow witticism is that it was not
recognized as such. Addressing the Oxford Diocesan Society
in the Sheldonian Theatre in 1864, he announced: ‘I am
not prepared to say that the lecture-room is more scientific
than the Church (cheers). What is the question now placed
before society with a glib assurance the most astounding?
The question is this—Is man an ape or an angel? (loud
laughter). My lord, I am on the side of the angels (laughter
and cheering). I repudiate with indignation and abomina-
tion those views (cheers).’ (B. Disraeli, Church Policy,
1864.) We still smile, yet for the true Christian as much for
the scientist it was a ghastly frivolity, especially coming
from the leader of the nation. Twenty years later, W. E.
Gladstone found time in his busy career to demonstrate (in
the Nineteenth Centur)y for 1886) that the order of creation
in Genesis was that accepted by scientists, his laboured
erudition being almost as misdirected as in his earlier
attempt to wed the Bible with Homer.

There is no need to repeat here either the ill-founded
attacks of churchmen on Darwinism, which have often
been recalled, or the ill-founded attacks of Darwinists on the
Church, which are uSually fOI‘gotten. It is enOugh to say
that, while many churchmen, both Roman Catholic and
Protestant, showed a lanentable ignorance of the findings
and the principles of biology, the same could be said of
various Darwinists in relation to theology. Mixed up with
the truth, there were ignorant, unjustifiable, absurd and
violent assertions on hoth sides, and it is perhaps through
the spirit of the age that we remember the arrogance of
conservative theologians rather than of revolutionary Dar-
winists.

It is more profitable to record that a few churchmen, in-

18



HISTORICAL INTRODUCTION

cluding some of the most distinguished, welcomed Darwin’s
theory from the start. I. J. A. Hort wrote in a letter in
March, 1860: ‘Have you read Darwin? . . . In spite of
difficulties, I am inclined to think it unanswerable.’ (Life,
1896.) R. W. Church, later Dean of-St. Paul’s, also admired
it (Life, 1894). Charles Kingsley both praised the book and
wrote sympathetic letters to Darwin and Huxley (Life,
1877). Several other Anglicans felt similarly, while on the
Roman Catholic side, Cardinal Newman wrote in a private
notebook of 18635 ‘It is strange that monkeys should be so
like men with no historical connection between them. . .. I
will either go the whole hog with Darwin or, dispensing
with time and history altogether, hold not only the theory
of distinct species but also of the creation of fossil-bearing
rocks.” (Quoted by H. Johnson, Dublin Rev., 195 : 46, 1954.)

If men with such views had not kept their approval to
private letters, they might have helped to bridge the widen-
ing gap between science and religion. Hort ‘burned to
speak openly’ and had meant to review The Origin of
Spectes, but held back. Kingsley mentioned in 1865 that he
would write about it, ‘but I am not going to reach into fruit
this seven years’; he never did so, except to affirm the
validity of both the scientific and Christian standpoints in a
lecture to theology students in 1871 (Scientific Loctures and:
Essays, 1880). Cardinal Newman explained that his silence
was due to various difficulties. ‘One of the greatest is this,
that at the moment it is so difficult to say precisely what it
is that is to be encountered and overthrown,’” and therefore
that ‘it seemed to be a time in which Christians had a call
to be patient’ (4pologia pro Vita sua, 1864). With this view
many would agree, while regretting that less able persons
showed less restraint.

19



HISTORICAL INTRODUCTION

So far as I am aware, the first substantial and sym-
pathetic appraisal of animal evolution by an ecclesiastic was
that in the Dublin Review for 1871 by the Roman Catholic
Canon Hedley, who maintained that ‘it is not contrary to
Faith to suppose that all living things, up to man exclusively,
were evolved by natural law out of minute life-germs
primarily created, or even out of inorganic matter. On the
other hand, it is heretical to deny the separate and special
creation of the human soul; and to question the immediate
-« . formation by God of the bodies of Adam and Eve . . . is,
at least, rash, and, perhaps, proximate to heresy.’ Sixteen
years later, there came on the Anglican side a fuller and
more sympathetic judgment, with some illuminating com-
ments, by the Reverend Aubrey Moore (repr. in Science
and Faith, 188g). Moore held that the human body was
evolved by natural means from other animals, but that his
soul came by divine gift.

1-\ similar distinction was made by two of the leading bio-
logists of the time. A. R. Wallace, a great naturalist, for-
mulat‘ed the theory of natural selection independently of
Darwin, while he was in the Malay Archipelago, and he
lé'lter ascribed more importance to it as the agent of evolu-
tion than did Darwin. He held, however, that though the
.human body was evolved by natural means, some sort of
Intervention or intelligent agent was needed to account for
ma.n’.s higher nature, and notably for his mathematical and
artistic faculties (Darwinism, 1889). St. George Mivart, a
skilled anatomist and a Roman Catholic, fully accepted
evolution as against special creation, but supposed natural
selection to be of very minor importance, and also held that
the human soul, including that of the first man, was ‘abso-
lutely created in the strict and primary sense of the word

20



HISTORICAL INTRODUCTION

. by a supernatural act’ (On the Genesis of Species, 1871).
For such a compromise, Wallace and Mivart were scorned
in the Quarterly Review for 1871 by T. H. Huxley, whose
grandson even described Wallace as ‘unorthodox’ in
believing a supernatural intervention needed for man’s soul
(Dict. Nat. Biogr., 1912—21). On each side extreme views
found favour, though few agreed with Samuel Butler, who
violently attacked both the Church and Darwinism, and
hardly anyone heeded Dean Farrar ‘that true science and
true religion are twin sisters, each studying her own sacred
book of God, and nothing but disaster has arisen from the
petulant scorn of the one and the false fear and cruel
tyrannies of the other’ (History of Interpretation, 1886).

This summary will, I hope, show the historical back-
ground of the controversy, so far as Britain is concerned.
Full information for Europe and America, and for all forms
of Christianity, can be found in A. D. White's History of
the Warfare of Science with Theology in Christendom
(1896), and there are sympathetic summaries, on which I
also drew, in: S. C. Carpenter, Church and Pecople, 1789~
1889 (1953); L. E. Elliott-Binns, Religion in the Victorian
Era (1936); W. L. Knox and A. R. Vidler, The Development
of Modern Catholicism (1935); E. C. Messenger, Evolution
and Theology (1931); and C. C. J. Webb, 4 Study of
Relrgious Thought in England from 1850 (1933). The views
of other writers, where important, will be discussed later
under the subjects concerned.

The fury of the conflict subsided, and Darwin, once
thought of as the arch-enemy of Christianity, was buried
with honour in Westminster Abbey. His views were later
attacked by various atheists, who held them to be incom-
patible with man’s higher nature, and thereafter the dispute
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HISTORICAL INTRODUCTION

became many-sided, and milder. Indeed the modern ten-
dency is to suppose that the conflict lies wholly in the past,
though this seems largely because each side fails to appre-
ciate or accept essential claims held by the other. Thus an
uncharitable critic of recent books might suppose that evolu-
tionary biologists think the conflict over because they have
not properly grasped the arguments of theology or the com-
plexity of man’s higher nature; that Roman Catholics do so
because, over-concerned with the letter of Genesis, they
invoke a supernatural interference with natural laws at
mafl’s first appearance; and that Anglicans, together with
varlous agnostics, do so because they advocate a pseudo-
mystical means of evolution that is biologically unsound.
This is an exaggerated and distorted statement, but it may
help to reveal the underlying differences. I should add that
'.chere are theologians who accept the findings of biologists
in :che evolutionary field, while among evolutionary bio-
logists ('>f repute there are not only atheists and agnostics,
but Unitarians, Quakers, Methodists, Presbyterians, Angli-
cans and Roman Catholics, who hold their divergent views
with strong conviction and apparent integrity. This sug-
gests, at least, that the problem is not simple.

22



The Fact of Evolution
@

arwin’s great book included two fundamental ideas,

first that the many different kinds of animals on the

earth were not specially and individually created,
but have been modified by gradual changes from pre-
existing forms over a huge length of time, and secondly that
the main agent of evolution has been natural selection. The
second of these ideas will be considered in Chapter 4. In
regard to the first, the occurrence of evolution came to be
accepted within a few years of the publication of The Origin
of Species and is now generally agreed? Even today, a few
Christians seem to consider it their duty to imply that
serious doubt still exists, sometimes supporting this sugges-
tion by quoting out of context an over-cautious statement
by a biologist, perhaps as reported in the daily press. So let
it be stated categorically that the evidence for the occurr-
ence of animal evolution is overwhelming and that all
serious students accept it? It may be added that this view
is accepted by nearly all reputable religious writers, both
Catholic and Protestant. /Nowseuae -

The evidence for evolution is so well known that there is
no longer need to set it out in a book of this kim{!jfhe
several strands include the similarities in structure between
living animals, the gradual changes in structure revealed by

23



THE FACT OF EVOLUTION

the fossil record, the features of embryos, the facts of geo-
graphical distribution, and the hereditary changes known,
in the first place, in domestic animals. It is true that no one
has actually witnessed the transformation of one living
species into another, but except in certain plants (poly-
ploids), the hereditary changes involved are now known to
be so numerous and complex that one could not expect them
to be achieved by natural means in so short a time as one
century. Important evidence now available for the occurr-
ence of evolutionary change below the level of the species
will be considered in Chapter 4.

Although the change from one species into another must
normally occur gradually over many generations, each
living species is usually demarcated sharply from others and
does not intergrade with them in its characters. Darwin
omitted from his book any serious discussion of how the
gaps between species might arise. It has even been claimed
that his book was misnamed, since it was concerned with
grfldual change and not with the separation of forms. But
this is to overstress the point, since Darwin solved the
greater problem, the origin of divergence. The lesser
problem, the origin of discontinuity, was not solved until
the last twenty-five years. Evidence has now been pieced
together to show that, when two populations of one species
become isolated from each other, they gradually acquire
hereditary difference. If the isolation persists for a suffi-
ciently large number of generations, they may become so
different that, if they again meet, their hereditary charac-
ters do not mingle well in any hybrid offspring, which are
at a disadvantage compared with either parent type. Under
these circumstances, parents that breed with their own
form will tend to leave more survivors than those which

24



THE FACT OF EVOLUTION

hybridize. As a result, natural selection will favour the
evolution of psychological or physical barriers to interbreed-
ing, and in time the two forms will keep entirely separate
and new species will have arisen. At least in the larger
animals, like birds and mammals, the isolation of popula-
tions that precedes the formation of new species is geo-
graphical; new species arise from races or subspecies living
in separate areas. These new subspecies normally arise by
changes occurring in whole populations, not in just a few
individuals, and recent research has stressed the importance
of the population as a unit of evolution, at least in higher
animals. (The special cases of forms that reproduce asexu-
ally and of polyploid plants need not be discussed here, as
they are not typical of the evolutionary process as a whole,
for which see G. G. Simpson, The Meaning of Evolution,
1951; Th. Dobzhansky, Genetics and the Origin of Species,
1951; E. Mayr, Systematics and the Origin of Species, 1942.)
| Darwinism is concerned with the evolution of living
animals and plants from one or a few pre-existing forms,
and the problem of how life itself originated is outside the
scope of this book. It was formerly believed that fleas came
from dust, flies from putrefaction, and even geese from
barnacles, while after these crude ideas had been disproven,
Pasteur had a long struggle to establish that micro-organ-
isms likewise arise from other micro-organisms, and not by
spontaneous generation from non-living matter. The usual
belief among scientists today is that living matter arose
from non-living matter under peculiar physical and
chemical conditions prevailing far back in the earth’s past,
and not since repeated. But this is only a supposition, and the
view that new life is still arising around us from non-living
matter, but at the submicroscopic level, cannot yet be ruled
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THE FACT OF EVOLUTION

out. Because the problem is unsolved, certain religious
writers have postulated that the origin of life required a
miracle, but this view may be whole-heartedly condemned,
not only on scientific but also on theological grounds, for
there is a proper reluctance to postulate special divine inter-
ferences with the natural organization of the universe.

In Darwin’s time, the claim that man had evolved from
other animals was based on anatomical similarities, as well
shown, for instance, in T. H. Huxley’s short book, Evidence
as to Man’s Place in Nature, of 1863. Since then, some im-
portant fossils have been found, and the following summary
is based on the review of them by W. E. Le Gros Clark (The
Fossil Evidence for Human Evolution, 1955). Man belongs
to the primates, the order of mammals which also includes
apes, monkeys and lemurs. Among living primates, he is
most closely related to the anthropoid apes, such as the
Gorilla and Chimpanzee, though not as closely as once
thought, and their respective ancestors probably diverged
f'FOm a common stock in the Miocene period, say twenty-
ﬁve. million years ago. But there are as yet few relevant
fossils on wbich to form an opinion.

The e.arhest known fossils which are definitely on the
hu'man line of evolution, and away from that of the anthro-
poid apes, h‘aVe been found during the last thirty years in
caves .and fissures in South "Africa. They date from very
ea'rl?r in the Pleistocene period, between half a million and a
million years ago. Formerly it was thought that several
species were involved, but it is now agreed that there is only
one, named Austr, alopithecus transvaalensis. This is so inter-
mediate in its characters between modern man and higher
ape as to justify the hackneyed term ‘missing link’. The
skeleton of a modern man differs from that of a higher ape
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especially in three features, the much larger brain-case, the
smaller and simpler teeth, and the fully erect posture, the
last being revealed by the structure of the limbs and pelvis
and by the way in which the skull is set on the spine. The
limbs and pelvis of ~fustralopithecus show that it had evolved
a long way towards an erect posture, the skull and teeth
had some human and some primitive features, but the jaw
was massive and protruding, while the brain-case was much
smaller than in modern man, and only slightly larger than
in an ape. Provisionally at least, Australopithecus seems best
regarded as a pre-human phase in man’s ancestry, rather
than as a true man. The use of tools is uncertain, an earlier
claim to that effect being now discounted, but pebble tools
in river deposits are probably contemporary with the later
skeletons, while many skulls of baboons found with Aus-
tralopithecus were fractured as if with an instrument.

The gap between Australopithecus and modern man is
bridged by the fossil Pithecanthropus erectus of Java,;%und
in 1891, while much further material was discovered
between 1956 and 1941. Between 1926 and 1939 similar
skeletons were found near Pekin. The latter were named
Sinanthropus pekinensis, but are better termed Pithecan-
thropus pekinensts, to show their close affinity to the Java
form. Indeed, some authors (e.g. Mayr, Cold Spring Har-
bor Symposia, 15 : 109—18, 1950) have regarded Pekin and
Java man as belonging to the same species, implying that
they could freely interbreed. The brain-case of Pithecan-
thropus was much larger than in any known ape or in
Australopithecus, and though it was smaller than in modern
man, it was within the known range for our species. The
posture was erect, and the teeth were of human type except
for rather large canines, but there were heavy brow-ridges.
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Simple tools of quartz flakes and chipped bone, also fires,
were associated with the Pckin remains. It is therefore
reasonable to classify Pithecanthropus as a man. Both the
Java and Pekin specimens date from early in the Pleisto-
cene, later than fustralopithecus, but before the period
from which our own species, Horno sapiens, is known. Both
in time and in anatomy, Pithecanthropus could be ancestral
to ourselves.

Another fossil, the Piltdown skull, need not detain us,
having been shown to be a clever fake. This demonstration
in no way invalidates the claim that man evolved from ape-
like ancestors.

Skeletons certainly referable to Homo sapiens have been
traced back to the warm period before the last glaciation (or
ice age), some 50,000 years ago. If, as is probable, some
skull-bones found at Swanscombe in Kent belong to true
man, the date can be pushed back twice as far, to the warm
period before the third glaciation, and a more dubious
mandible from Heidelberg might double this period again.

‘The remaining human fossils, classified as Hormo neander-
thalensis, are an offshoot that did not persist. Neanderthal
man existed alongside Homo sapiens at the start of the last
glacial period and differed from us in various primitive
features, such as the large brow-ridges, the jaws and palate,
and the slouching gait, but it is now considered that these
features were secondary, and that Neanderthal man evolved
from a form which walked fully upright. He used fire and
simple tools. Skeletons from Mount Carmel in Palestine are
intermediate in appearance between Neanderthal man and
primitive Flomo sapiens, and may represent either the
transition between the two or hybrids between them.

To conclude, the fossils found since Darwin’s time fully
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support the conclusion of the early Darwinists that man
evolved from primate stock, and the discovery of Australo-
pithecus carries man’s known ancestry back to between half
a million and a million years ago. During this period the
most remarkable change was in the capacity of the brain,
which increased in size far more rapidly than has been
found in any other series of fossil animals.

Julian Huxley has argued (in The Uniqueness of Man,
1941) that man’s powerful intellect could have been evolved
only in an animal as against a plant, in a multicellular
animal, in one which sought actively for food and so had
both bilateral symmetry and a definite head, in a highly
differentiated animal, in a vertebrate and one which, more-
over, maintained a constant temperature, in a social species,
bearing only one young at a birth, thus allowing a long
period of learning and experience before maturity, and
finally in a land animal which had earlier been arboreal,
thus having evolved a prehensile hand which was later
freed for other uses. Huxley also stressed that man has
features, especially of the intellect, which make him unique
among animals, thus correcting the impression given by the
early Darwinists, who with understandable enthusiaSm’
overstressed the gnimal features of man.

Evolutioff %‘s“é-%:fentific theory, formulated to account for
the nature of animal and plant life on the earth. But pay.
ticularly in view of the fossil record, evolution may also he
termed a fact. It is not a scientific fact in the sense that the
speed of sound, or the chemical composition of the liver, or
the instinctive responses of a young bird, are facts—facyg
which can be repeatedly observed and checked. The course
of evolution has run in particular directions and not others,
General trends have produced parallel resemblances, a5
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between whales and fish, or hawks and owls, which look
like each other because they have independently evolved
similar adaptations. But each species of animal is different
from all others, and in so far as evolution is concerned with

particular rather than general events, it seems closer to a
historical than a scientific fact.



3

The Truth of Genesis

S

from animals, is contrary to a literal reading of the

creation story in Genesis, and this provoked the
earliest and most violent of the conflicts between Darwinism
and the Church..In retrospect it seems surprising, for in
some ways this was the simplest of the issues involved, and
moreover it had already been raised more than twenty years
before the appearance of The Origin of Species. In his Prin-
ciples of Geology of 1850-33, Sir Charles Lyell established
the geological succession of stratified rocks and fossils, thus
showing the world to be far older than the accepted date for
the Garden of Eden as calculated from numerical informa-
tion in the Bible. Also, in 1856 Dean Buckland said in
effect, though most circumspectly, that the findings of
geology were incompatible with the manner and order of
creation described in Genesis, all geological history being
contained in the opening phrase ‘“In the beginning”
(Geology and Mineralogy considered with reference to
Natural Theology, one of the Bridgewater Treatises). But
Darwin’s book controverted a more dramatic part of the
story of Eden. Even so, this aspect of the conflict might not
have loomed so large if the accuracy of many other parts of
the Bible had not been violently attacked on historical and
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textual grounds by various German authorities, whose
writings began to be known in England at about the
same time as Darwinism.

So great was the alarm that the ‘Oxford Declaration’ of
1864 was issued and signed by numerous Anglican clergy-
men: ‘We declare our firm belief that the Church of Eng-
land and Ireland, in common with the whole Catholic
Church, maintains without reserve or qualification, the In-
spiration and Divine Authority of the whole Canonical
Scriptures, as not only containing but being the Word of
God’ (Life of E. B. Pusey, 1893). And for Roman Catholics,
Pope Leo XIII pronounced in his encyclical Providentissi-
mus Deus of 1893 that ‘all the books, which the Church
receives as sacred and canonical, are written wholly and en-
tirely, with all their parts, at the dictation of the Holy
Ghos?; and so far is it from being possible that any error can
co-exist with inspiration, that inspiration not only is essenti-
ally incompatible with error, but excludes and rejects it as
absolutely and necessarily as it is impossible that God Him-
self, the supreme Truth, can utter that which is not true’
(quot.ed l.’}' W. Temple, Nature, Man and God, 1934).

S.Clemms may condemn these pronouncements as obscur-
antist, but thejr aim, at least in part, was to restrain alarm
and preserve the faith among ordinary Christians until the
new research could be tested aftd assimilated. Much, also,
depends on their interpretation, and ‘the Pope goes on to
say ﬂ.lat the sacred writers consequently speak of the con-
stitution of the visible world and of its phenomena as the
men of their time spoke and in language intelligible to their
contemporaries’ (E, F, Sutcliffe, 4 Catholic Commentary on
Holy Scripture, 1953). This, as will be seen, later allowed a
much broader view of Genesis than might originally have
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been thought possible. It should also be kept in mind that
these pronouncements of the churches were primarily
directed, not against Darwinism, but against the historical
and textual criticisms of the Bible, which were giving rise to
some wild and heretical fancies that later research has
shown to be unwarranted.

Only the Darwinian challenge to the first three chapters
of Genesis concerns us here. By some, including as already
mentioned, W. E. Gladstone (in the. Nineteenth Century,
1886), the attempt was made to reconcile the scientific anq
biblical accounts of creation. ‘The five origins, or first
appearances of plants, fishes, birds, mammals and man,’
wrote Gladstone, ‘are given to us in Genesis in the order of
succession, in which they are also given by the latest geo-
logical authorities.” He added that ‘these astonishing anti-
cipations were a God-given supply’ and ‘entirely tran-
scended, in kind even more than in degree, all known
exercise of human faculties.” Such a view, which I have
heard affirmed even in 1955, cannot be sustained. Thus
according to the first chapter of Genesis, fish and birds were
created on the same day, mammals a day later, whereas
biologists would have put the birds close in time to the
mammals and far from the fish. Further, grass and fruit
trees were created a day before the sun? Actually, Glad-
stone’s view had been rejeeted fifty years earlier, by Dean
Buckland in his Bridgewater Treatise of 1836, already cited.
Moreover, even Gladstone’s view is opposed to a literal read-
ing of Genesis since it allows the ‘day’ an unusual length.

Darwinism also controverted the fixity of species, which
Genesis was supposed to imply, though in fact it is vague on
the point. In earlier times Christians, like everyone else,
thought that various animals arose from dirt, or changed
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from one kind into another. The fixity of species was chiefly

a postulate of the seventeenth and eighteenth centuries,

and owes much to the formal classification of animals by
Ray and Linnaeus; though, contrary to what is usuapy
stated, Linnaeus himself gave up this belief later in his life

(J. Ramsbottom, Proc. Linn. Soc. Lond., 150 : 192—-219)
1938). It has even been suggested, how rightly is hax:d to
say, that the idea that each species was specially and ln‘.il'
vidually created by God became linked with Christian belief
through the popularity of Milton’s Paradise Lost (A

/ 1\;Ioore, Science and Faith, 1 889).(?)

; ! While Darwinism was widely supposed to contradict the
accuracy of the Bible, what it actually challenges is the

; literal rendering of the first three chapters of Genesis, and
./ if these are properly to be regarded as allegorical, no conflict
f(? .eed arise. These chapters were, however, considered to be
ll.terally true by nearly all Christians in the first half of the
nineteenth century, and this despite the fact that the two
accounts of the creation, in the first and second chapters
respectively, are very different and in part contradict each
other. For instance, birds arose from the waters in.Chapter

1 (v. 20) and from the ground in Chapter 2 (v. 1g). Actually
some of the early fathers of the Church, and various later
Christians, treated at least part of the account as allegorical.

St. Augustine, for instance, held that the earth, with all in

it, was created in one instant, and that the six days were
introduced to help the mind to grasp this concept (quoted by

J. C. Hedley, Evolution and Faith, repr. 1951). Irenaeus,
Clement and Athanasius likewise referred to the Fall in
allegorical terms (C. Gore, Luz Mundi, 12th ed., 1891,
app- 2). At the end of the fifteenth century, Dean Colet,
one of the early reformers in England, regarded Genesis as
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a poetic fiction conveying essential truths (H. G. Wood,
Belief and Unbelief since 1850, 1955). Sir Thomas Browne
considered that ‘unspeakable mysteries in the Scriptures
are often delivered in a vulgar and illustrative way; and
being written unto man, are delivered, not as they truly
are, but as they may be understood.” (Religio Medici,
1643).

A solution along such lines is now agreed among all
Christians except the few extreme fundamentalists. In this
matter Roman Catholics have tended to be more conserva-
tive than Anglicans, but Pius XII recently pronounced in
the encyclical Humani generis (trs. R. A. Knox, 1952) that
‘the Teaching of the Church leaves the doctrine of Evolu-
tion an open question, as long as it confines its speculations
to the development, from other living matter already in
existence, of the human body. (That souls are immediately
created by God is a view which the Catholics faith imposes on
us.)’” And as regards the early chapters of Genesis, ‘although
it is not right to judge them by modern standards of his-
torical composition, such as would be applied to the great
classical authors, or to the learned of our own day, [they] do
nevertheless come under the heading of history. . . . These
chapters have a naif, symbolical way of talking, well suited
to the understanding of a primitive people. But they do
disclose to us certain important truths.’

The true significance of the first chapter of Genesis is to
assert that God made the universe and all in it, that He saw
that it was good, and that He placed man in a special rela-
tionship to Himself. These three assertions seem far in
advance of any pagan myth, and may well be claimed as
‘astonishing anticipations’, to use the phrase which Glad-
stone unjustifiably applied to another part of the narrative.
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(Gladstone was on sounder ground in accusing T. H. Hux-
ley of thinking Genesis to be a lecture, whereas he thought
it a sermon.) The three basic assertions do not conflict with
Darwinism. Evolution is concerned with secondary deriva-
tions and not with the creation of something out of nothing;
the assessment of the world as good is not one with which
science is concerned; and man’s spiritual relationship with
God seems little affected by whether he evolved from beasts,
as Darwinists claimed, or was made from dust, as stated in
Genesis (¢f. A. Moore, Science and Faith, 188g).

T}le_ first chapter of Genesis was written in the fifth cen-
tury B.C., while nearly all of the second and third chapters
are thought to have been set down in about the seventh
century B.C., through the combination of two yet earlier
narratives. There is no reason for thinking that the Hebrew
writers of these periods would be concerned to give scien-
tific or historical facts as we understand these terms today,
and every reason to suppose that ‘the sacred author adopted
astyle of writing, recognizable as such by his contemporaries,
by which he clothed important religious truths in the form
of a concrete graphic narrative’ (E. F. Sutcliffe, 4 Catholic
Coﬁlmentar)’ on Holy Scripture, 1953). It may further be
claimed that the spiritual truths concerned could not have
befzn .expressed or apprehended except in such terms. On
this interpretation, Christians can accept the theory of
animal evolution withoyt compromising their belief in the
accuracy of the Bible.

While the historic conflict between Darwinism and
Genesis was centred upon the first chapter, the difficulties
presented by the third chapter arc at least as great. The
snake and the fruit-tree (an apple by tradition, but not in
Genesis) can be treated as imagery rather than facts with-
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out any loss in the spiritual meaning of the story, which is
that man was intended to be without sin, but disobeyed
God’s will. The post-Freudians, like certain early Chris-
tian writers, have supposed the Fall to be concerned with
man’s acquisition of sexual knowledge.! But this can hardly
have been meant by the biblical writers, since already in the
first chapter Adam and Eve were bidden to be fruitful and
multiply, and in the second chapter were described as one
flesh. The story concerns problems of human conduct more
fundamental than those relating to sex, including why,
knowing the good, man yet follows the evil.

Many Protestants now regard the first three chapters of
Genesis as poetic imagery, but. Roman Catholics tend to
treat them as allegorical history (Humani generis already
cited; H. J. T. Johnson, The Bible and the early History of
Mankind, 1947; . F. Sutcliffe, 4 Catholic Commentary on
Holy Scripture, 1955). On the Catholic view, Genesis
describes events that really took place, though not in the
form in which they are pictured. The reasonableness of this
view depends on how much is to be treated as fact and how
much as imagery. Citing from the biblical commission of
1909, Father Johnson stated that the following six points in
the story of the Fall are to be interpreted strictly: the unity
of the human race; the original -happiness, integrity and
immortality of our first parents; a precept given by God to
man to prove his obedience; its transgression through

! Man’s decp-rooted fear of snakes has sometimes been attributed to
a snake symbolizing the male sex organ. This fear is already present in
small children (H. Prachtl, Wien Zeits. Phil. Psych. Pad, 2:68-70,
1950); it is also found in birds (A. L. Rand, Bull. Amer. Mus. Nat., Hist.
78:232-5, 1941), yet birds do not possess a penis. In both birds and men
there would be survival value in evolving an innate fear of a dangerous
enemy. Hence while mun’s fear of snakes may occasionally be neurotic,
in general it seems healthy and beneficial.
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persuasion by the devil; a resulting fall from primeval inno-
cence; the promise of a future Redeemer. Only one of these
points, the postulated unity of the human race, is strictly
biological, so the others will be deferred to later chapters.
The unity of the human race has been reasserted for Roman
Catholics in Humani generis: * Christians cannot lend their
support to a theory which involves the existence, after
Adam’s time, of some earthly race of man, truly so called,
who were not descended ultimately from him, or else sup-
poses that Adam was the name given to some group of
primordial ancestors.’

As stated in the last chapter, new species of animals
normally arise from isolated populations, not individuals.
But it is theoretically possible for one pair to give rise to a
new species, and this may well have happened in various
land animals that have found their way to remote islands.
Hence on biological grounds it is not at all impossible,
though it would be unusual, if the population ancestral to
man were at one time reduced to a single pair through mor-
tality or, more probably, emigration. A greater difficulty is
Fhat the structural change from animal to man must have
lnv?lved a large number of generations, so that at the bio-
IOgICfil level no one generation could be named Adam-and
Eve in the sense that before them all were animal and after
them all were human |But on the spiritual plane there could
b? fUCh an absolute difference, if man is primarily to be
d.IStmgUiSth from beasts by his possession of a soul, as a
su.lgle act of creation by God: this is a matter on which
science has nothing to say. Neanderthal man was contemp-
orary with Homo sapiens, so that if the view put forward in
Humant generis is followed, Adam presumably lived before
the divergence between Homo neanderthalensis and Homo
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sapiens took place. But it is agreed that these two forms had
a common ancestor, and although they are usually treated as
separate biological species, they possibly interbred, and were
possibly races of one species, as mentioned in the last
chapter.

To conclude, the available biological and fossil evidence
would allow the unity of the human race as laid down in
Humant generis. At the same time, the evidence is so scanty
that nearly all biologists, and I imagine most Protestants,
would prefer to leave the question open. In any case, it
seems not unreasonable to suppose that when the biblical
writer used the names Adam and Eve for the first of man-
kind, he was unconcerned as to whether they really existed
as a pair of historical persons. The reason that this latter
view is maintained in Humani generis is theological, not
scientific or historical, being connected with Original Sin, as
will be discussed later.

The fear that led to the Oxford Declaration cited earlier
was that, if any part of the Bible were shown to be in-
accurate, all might be doubted; and the distrust of Darwin-
ism was deepened because its leading exponents, T. H.
Huxley in Britain and Ernst Haeckel in Germany, went on
to attack Christian belief on other grounds. Huxley, in par-
ticular, wrote strongly against the miracle stories in the
Bible. But while science can refute the literal truth of
Genesis, it cannot refute miracles, since these, by definition,
are outside the laws of nature. It is legitimate to argue
whether anything can happen, or can be said to happen,
contrary to natural laws, but the reasons for or against this
view are not scientific. It is also true that the credulous of all
faiths have been too prone to seek for supernatural causes in
strange events, and that in earlier times, when the facts of
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science were less well known, happenings were accepted as
miraculous which we, with fuller knowledge, might have
been able to explain through natural causes. These trends
are admitted by the Church, which has tried, though per-
haps not with full success, to restrict miraculous interpreta-
tion to rare events that were truly contrary to the laws of
nature. The great miracles of the Resurrection and the Vir-
gin Birth are not made significantly less likely by our fuller
knowledge of biology, since the facts of conception and
death were already known well enough for this purpose two
thousand years ago. The evidence for or against them as
miracles depends on history and also, if that claim be
allowed, on spiritual insight. My concern here is not to dis-
cuss how miracles, or alleged miracles, should be inter-
preted, but to point out that the basic issue is outside science,
and hence outside the scope of this book. It may be added
that the published opinions of T. H. Huxley and Ernst
Haeckel suggest that, even if Darwin’s discoveries had not
been made until after their deaths, they would still have
attacked miracles, so that the linking of such views with
Darwinism was accidental.
As already mentioned, the conflict between Darwinism
anc.l the truth of Genesis coincided with a much more
serious challenge to the trustworthiness of the Bible on his-
ton?ﬂ and textual grounds (see e.g. L. E. Elliott-Binns,
Rel’t}’wn in the Victorian Era, 1936). This problem is also
outside the terms of reference of this book, so cannot be fol-
lowed further, though a brief comment may be added. As I
understand the position, it is now agreed that the earlier
critics went much further than was justified." But because
orthodox theologians carefully examined the new evidence
and ideas, the historical and textual accuracy of the Bible
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now rests on a much surer, because more critical, basis than
before, and researches that were once dreaded as hostile are
now welcomed as helpful to the Christian faith. The idea
that every word of the Bible is literally true is not, of
course, maintained.



4

Natural Selection
)

he concept of natural selection was the most original

part of Darwin’s great book and gave it needed

strength, since for the first time an effective means
was put forward whereby evolution could have taken place.
In each species of animal and plant, far more new indivi-
duals are produced than can survive to breed. Hence there is
a huge annual mortality, and while much of this falls at
random, there must be a tendency for more of the better
adapted and fewer of the less well adapted individuals to
survive. As a result, those individuals that are better
adapted tend to leave proportionately more offspring than
the others, and any hereditary advantages that they possess
tend to be passed on to the next generation and to spread
through the population.

In Darwin’s time, little was known about heredity, and
the far-reaching discoveries of the Abbot Mendel at Briinn
were overlooked until the start of the twentieth century.
Mendel showed the way in which mutations (hereditary
changes) present in plants are passed on to their progeny,
but the idea that such mutations could form the basis of
natural evolution was for a long time but dimly realized, for
two main reasons. First, mutations producing differences
from the normal or wild type of an animal or plant are
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nearly always harmful in nature. Secondly, they are nearly
always recessive, meaning that they have a visible effect
only in those offspring which receive them from both
parents. If received from only one parent, their effects are
suppressed by the dominant wild type.

Thirty to forty years ago, there was also a strong reaction
against the concept of natural selection, due to a number of
causes, not least of which was an over-enthusiastic ad-
vocacy of it by the previous generation of naturalists. This
led to uncritical and sometimes absurd instances of alleged
adaptation. It was claimed, for instance, that Flamingoes
were pink so as to conceal them against the sunset. There
was also no direct positive evidence for natural selection,
while it was hard to understand how complex interlocking
adaptations could have been evolved by its means; and, at
the same time, closely related species were often separated
by slight and apparently non-adaptive differences.

The last thirty years has seen a reversal of this opinion,
and the vindication of the theory of natural selection, due to
many research workers, and especially to R. A. Fisher,
whose book The Genetical Theory of Natural Selcction
(1930) began the new period. The main advances came, as
so often in science, not through the study of grand and in-
tricate adaptations, but by the measurement of small and
seemingly trivial differences. One of the most important
ideas, now fully established, is that each hereditary element,
or gene, has not merely one but many effects, and each part
of the body is affected not merely by one but by many
genes. It is therefore possible for any harmful effects of one
gene to be reduced or neutralized by other genes, and any
beneficial effects to be strengthened or increased. Those
types of individual tend to leave most offspring which carry
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the most favourable combinations of genes for survival, and
natural selection works on the whole complex of genes.

Mutations, the occasional changes in the genes, are usually
harmful and usually recessive, as already mentioned.
But these facts, once so puzzling, can now be explained
through natural selection. In general, the normal or wild
type of an animal has been subject to stringent natural
selection in the past, so that any mutational change away
from this type is likely to be harmful in nature. When this
is so, natural selection will favour those modifying genes
which reduce or neutralize the harmful effects of the muta-
tion in question, and often they reduce them so much that
they are suppressed in an individual receiving the mutation
from only one of its two parents. This is what is meant when
the mutation is described as recessive to the normal type.
That such recessiveness is due to selection has been proved
in the laboratory, where it has been possible by breeding for
seve%-al generations to change the effect of a mutation from
flomlnant to recessive, or conversely. Speaking more fully,
it has bfaen Possible through selection of the breeding stocks
to provide different combinations of genes modifying the
character concerned. An important conclusion of this
research is that, because each character is affected by many
genes, natural selection can produce evolutionary changes
much more rapidly and surely than was at one time thought
possible.

In recent years, seyeral evolutionary changes due to the
natural selection of a mutation have been demonstrated in
the wild. Just over a century ago, an unusually dark
(melanic) form of the Peppered Moth was recorded near
Manchester, and it has since spread rapidly in industrial
areas, though not in rural areas. Through breeding experi-
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ments, it is known that the melanic form depends on a
hereditary mutation, and on tree-trunks darkened by soot it
is much less conspicuous to the human eye than the normal
pale form. Moreover, when many individuals of both the
melanic and pale forms were simultaneously released in an
urban wood, wild birds took many more of the pale than the
melanic form, whereas the reverse happened when both
forms were released in a rural wood. It may therefore be
concluded that the evolution and spread of the melanic
form in industrial areas has been due to natural selection,
in this instance caused by birds (H. B. D. Kettlewell, Proc.
Roy. Soc. B,145 : 297-303, 1956).

Again, in Californian citrus groves a mutant of a scale-
insect has been evolved which is highly resistant to the
cyanide fumigation to which these orchards are subjected.
There are also some beautiful examples in bacteria in which
a mutant has spread because it is much more resistant than
the normal type to a poison or bacteriophage (T. Dobz-
hansky, Genetics and the Origin of Species, 3rd ed., 1951).
The last-named author also reported that on a Californian
mountain there occur two forms of a species of fruit-fly
(Drosophila), one of which decreases from March to June
and then increases till October, while the other increases
from March to June, and then decreases till October. The
differences between the two forms are hereditary. The
release and later recapture of marked individuals of both
types in the wild showed that the changes in their numbers
at different seasons were caused by differences in their
mortality-rates. Further, when both forms were reared
together in competition with each other in cages, one came
to predominate at lower and the other at higher tempera-
tures. It may therefore be concluded that the seasonal
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changes in their abundance in the wild are a result of
natural selection, one being the more successful in colder
weather, and the other in warmer weather. In melanic
moths, the critical adaptation is one of colour, and so is
obvious to the human eye, but in this fruit-fly there was
no conspicuous difference between the two forms. This
shows how dangerous it can be to claim that the differences
between two forms are non-adaptive, as was frequently
done by critics of natural selection some thirty years
ago.

These instances show that, with a slight change in the
external conditions, such as darker tree-trunks or warmer
weather, natural selection may cause the spread of here-
ditary adaptive changes through a population. On the other
hand, where the conditions to which an animal is adapted
do not change significantly, natural selection is equally im-
portant as a conservative force, keeping cach form adapted
to its normal environment by eliminating the unfavourable
mutations that repeatedly arise. It is for this reason that
each form remains so constant in appearance. Nevertheless,
the capacity for change is there. The change from pale to
dark colouring in melanic moths is slight when compared
with the big changes in many animals revealed by the fossil
record, but it has taken place in less than a century, a period
which on the geological time-scale is negligible. The in-
fluence of natural selection in producing large changes has
not been proved, but there has not been time to see it. As
Darwin pointed out, the speed at which big hereditary
changes can take place is well shown by man’s selection of
his domestic and cultivated stocks. Combining all the avail-
able evidence, nearly all biologists are now agreed that
natural selection is capable of producing the marked
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evolutionary changes that have occurred in the long
course of geological time.

It has sometimes been doubted whether natural selection
could be sufficiently ‘creative’, but in this connection a
parellel by G. G. Simpson (Scientific Monthly, 64 : 481-95,
1947) may be helpful. Suppose, he said, that a huge bag
contained all the letters of the alphabet in equal abundance,
and you drew out at random three letters at a time, with
the aim of getting the word ‘cat’, discarding the letters if
they did not form this combination. You might spend days,
weeks or years before you achieved your aim, indeed you
might draw all the letters from the bag without achieving
it. But suppose that, each time you drew out ‘c’ or ‘a’ or
‘t’ you could replace it in the bag, discarding other letters
as before, then your chances of getting the right combina-
tion would be greatly increased. They would be further in-
creased if, when you drew out two of the right letters at
one time, you could clip them together before returning
them to the bag. ‘Cat’ is a highly improbable combination
to appear at random, but by selecting in the way described
you would be certain to draw it from the bag, and since the
word ‘cat’ did not exist before, this type of selection can be
called creative.

Simpson stressed that his analogy was over-simplified, but
provided that it is not pressed too far, it is valid biologically.
‘Creative natural selection works in a similar but vastly
more complicated way’, since the number of possible com-
binations of genes, even in one simple organism, is enor-
mous, and much of the mortality in each generation falls at
random. For a deeper analysis of the problem, the reader
may be referred to R. A. Fisher’s short Creative Aspects of
Natural Law (1950). Simpson (The Meaning of L.olution,
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1951) has further stressed that the ‘struggle’ for existence
is a somewhat misleading term, since the critical factor is
the number of offspring that survive, and there is not
usually a struggle or battle in the ordinary sense of the term.
To conclude, the theory of natural selection, though much
modified and extended, remains in essence as Darwin for-
mulated it, and biologists are in general agreed that natural
selection has been the main agent of evolutionary change.

Further evidence for this view will be given in the next
chapter.



5

Creative Evolution
®

he first phase of the attack on Darwinism concerned

evolution as a fact, and quickly resulted in victory for

the Darwinists. The second phase, a more serious
attack, was concerned with the means of evolution. Muta-
tions occur, or seem to occur, at random, and natural selec-
tion likewise, so that many felt that evolution by natural
selection was insufficient to explain the intricate adaptations
and purposiveness of living things. A doubt on these
grounds was expressed only two years after the publication
of The Origin of Species, by Sir John Herschel, who wrote
that he could not ‘accept the principle of arbitrary and
casual variation and natural selection as a sufficient account,
per se, of the past and present organic world’, and that ‘an
intelligence guided by a purpose must be continually in
action to bias the directions of the steps of the change’
(Physical Geography of the Globe, 1861 ed., cited in More
Letters of Charles Darwin, 1903).

On Lamarck’s view, put forward before Darwin’s time
and accepted as a partial explanation by ‘Darwin himself,
‘purposive guidance’ comes from the animal, and adaptive
evolution occurs through the use and disuse of organs during
the animal’s lifetime, such tendencies being passed on to its
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offspring. But although there have been many later advo-
cates of this view, extensive research has yielded no positive
evidence whatever that characters acquired during an
animal’s lifetime can be inherited, and the indications are
now overwhelmingly strong that they are not so inherited.
The views of the Neo-Lamarckists have been summarized
by P. G. Fothergill (Historical Aspects of Organic Evolu-
tion, 1952) and a last flicker came in 1953 (F. Wood Jones,
Trends of Life; see also Nature, 175 : 51). At the present
day, the concept of the inheritance of acquired characters
has been generally discredited and rejected.!
Tl e Lok st o e o
later critics of ngtural selmtg' or ure of the. animal itself,
force outside the animal o l'oc;l POStUIat.et.i mftead that ¢
purposive direction of 1::voll)i‘l(:’()lnes z:hl(; (.h'lvmg lrr.lpulse af]d
Force, Creative Lvolution, Emergenrtmg::);ﬂ Mmd’ ] Pli‘.e
A ution, Holistic
Urge—rvarious terms have been used. The force in question
hifs b.y some writers been conceived as natural and contained
w1th1.n the structure of a godless universe, and by others as
mystical or supernatural, though not necessarily of divine
ongn. Such views have been advanced by both atheists and
?}i r:giaorl‘:’;;i SCC::’IHSFOf Whotrsn ;ﬁve ;:-sed ph.ilosophical rathfar
be examined lategrurzfxg t.h P 11050plnca1 p'r oblems will
solely with the biological i present chapter is concerred
gical evidence.

APPaI:EHtly the first biologist to advocate such a view
though in vagde terms, was Mivart, who held that naturai
Pe:}iopr:edtfg ttc}: i parent instances of Lamarckian inheritance were

] i e selection of hereditary factors which replaced or
reinforced direct phonotypic (non-hereditary) variations, thus simula-

. .k' . .
;lfg_f;?nf;?_«,)fsm (G. G. Simpson, The Baldwin effect. Evolution
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selection was inadequate, and that ‘an internal power or

tendency is an important if not the main agent in evoking

the manifestations of new species on the scene of realized

existence’ (The Genests of Species, 1871). The idea was then

developed and popularized by Samuel Butler, who had a

remarkable career. After being dismissed from home by his

father, a parson, he became a successful sheep-farmer in

New Zealand, then returned to England, became a painter,

also an amateur musician and composer, and wrote two

famous works of fiction, his utopian Erewhor and an auto-

biographical novel, The Way of All Flesh. He gave up his

career as a painter and considered so strongly that both
Darwinism and the Church should be opposed that he spent
much of his later life writing vigorously against them. His
basic criticism of natural selection is implied in the title of
one of his books, Luck or Cunning as the Main Means of
Organic Modification? (1886), luck standing for natural

selection and cunning for some form of evolutionary urge.

‘Shall we maintain,” he wrote, ‘that the eagle’s eye was

formed little by little by a series of accidental variations,

each one of which was thrown for, as it were, with dice?
We shall most of us feel that there must have been a little
cheating somewhere with these accidental variations hefore

the eagle could have become so great a winner.’ (Evolution -
Old and New, 1879.)

Samuel Butler’s views were ignored by biologists. They
were also ignored by most other people, until powerfully
advocated by Bernard Shaw, notably in his Preface to Back
to Methusaleh (1921). Shaw, like many others, was chiefly
concerned about the moral and philosophical implications of
natural selection, discussed later. On the scientific side, criti-
cisms essentially similar to those of Samuel Butler have
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been voiced up to the present day. Thus Canon C. E.
Raven, in his Gifford Lectures, stated: ‘It has always been
enormously difficult to maintain, for example, that the
primitive bird Archaeopteryx had been evolved at random
and by the requisite astronomical number of variations, each
by itself a hindrance, which gradually transformed arms
into wings, provided a sternal keel and girdle, the acration
of bones and skin-sacs, the warm blood, the feathers, and all
the essential modifications of reptilian structure.” The same
writer argued that ‘a sequence of at least five distinct
events, outside the run of normal behaviour, and structure’
had to take place before the Cuckoo could successfully leave
its eggs in the nests of foster-species for them to rear. ‘ Yet
each by itself is useless. . . . The odds against the random
occurrence of such a series of coincidences are astronomical’
(IVatural Religion and Christian Theology, 1953). Again,
‘complex structures and habits, by their very nature, can-
not have been built up step by step’ (Science, Religion and
the Future, 1943).

To the same effect, Canon Smethurst (Modern Science and
Christian Beliefs, 1955) wrote ‘it is exceedingly doubtful
whether pure chance could ever have produced such co-
ordinated or beneficial developments as occur in a living
organism.’ Likewise, the agnostic Jacquetta Hawkes (Man
on Earth, 1954) thought that even in millions of years
sexual selection by the hen bird could not conjure up so
wonderful a creation as the male Argus Pheasant. Again,
E. L. Grant-Watson, writing of the Large Blue Butterfly
whose larvae are housed by ants, found it impossible ‘to
imagine that the many synchronizing adaptations are the
result of small continuous variations, or, for that matter, of
larger mutations.” (Guild of Pastoral Psychology, Lecture
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82, 1954.) Similar views were advocated by J. C. Smuts
(Holism and Evolution, 1926). They have been far more
frequent among general writers than zoologists, but the
professor of zoology at Cambridge recently remarked that
‘no amount of argument, or clever epigram, can disguise
the inherent improbability of orthodox [ Darwinian] theory.
... There will always be a few [biologists] who feel in their
bones a sneaking sympathy with Samual Butler’s scepticism’
(J. Gray, Nature, 173 : 227, 195.4).

I have set out these criticisms at length because, although
most biologists have dismissed or ignored them, they are
popular among those who are not biologists, particularly
among those who, like Shaw and the followers of Jung, have
rejected belief in the Christian God but feel that there must
be a purpose in the universe; and in recent years several
Anglican theologians have also supported them.

These criticisms may be summarized as saying first that
adaptations are too complex and interlocking to have been
brought about by so random an agent as natural selection,
and secondly that necessary intermediate steps in the
gradual evolution of such adaptations could not be ad-
vantageous. What, then, is put in the place of natural
selection? H. Bergson (Creative Evolution, trs. A. Mitchell,
1911) wrote: ‘If the accidental variations that bring about
evolution are insensible variations, some good genius must
be appealed to—the genius of the future species—in order
to preserve and accumulate these variations, for selection
will not look after this. If, on the other hand, the accidental
variations are sudden, then . . . all the changes that have
happened together must be complementary. So we fall back
on the good genius again, this time to obtain the conver-
gence of simultaneous changes.” Bergson called the good
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genius the ‘élan vital’, and Bernard Shaw and other
writers have likewise advocated a Life Force under various
names. Similarly Canon Smethurst wrote ‘Where there is
progress, order, and direction, the evidence favours the view
that there is a guiding, rational mind at work behind it’,
and Canon Raven stated that natural selection ‘sifts and
fixes and educates, and in small ways develops; there is no
evidence at all that it inaugurates or creates. . . . Progress,
the emergence of novelty, manifests an urge towards fuller
and more complex achievement and (it seems evident)
some co-ordinating * Organizer’’ or holistic principle which
enables simultaneity and harmonious change’ (Science,
Religion and the Future, 1943). More crudely, I have heard
it said that since natural selection acts merely as a sieve, the
direction of evolution is determined by the mutalions,
which in turn are regulated by God.

Such views have a popular appeal, so it may be worth
saying at the start that of the many biologists studying
evolutionary processes at first hand at the present day, none
(so far as I am aware) gives credence to a Life Force or
similar agent, and that this holds for both the agnostics and
the Christians among their number. As such views were
advanced more than eighty years ago, there h
time for biologists to appraise them.

The Life Force was postulated owing to the seeming in-
adequacy of natural selection, but it does not in itself help
in the analysis of the means of evolution. It measures
nothing, and observations and experiments cannot be
designed to test its truth or falsehood. Indeed, some of its
adherents have claimed that it is outside the field of scien-
tific inquiry. It would appear to be just a name for processes
that are not understood, or more accurately, that were not
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understood, and it may be compared with the old gods of
fire, or wind, or lightning, which were created by primitive
men to account for mysterious natural forces.

Moreover a basic error is involved in this concept, since
the Life Force is held to set the course of evolution through
its influence on the direction of the mutations. If natural
selection were ‘merely a sieve’, creative change would pre-
sumably be due to the direction of the mutations. But in
fact, the mutations are random in relation to the needs of
the animal, many more of them being harmful than help-
ful, and in addition they occur much too infrequently to be
by themselves the cause of evolutionary change. Whatever
be the agent responsible for the directions of evolution, it
must act after the mutations have occurred, that is to say
there must be selection from among the mutations, and the
only form of selection known to occur is what Darwin
termed natural selection. In illustration of this point,
R. A. Fisher pointed out that polydactyly, the production of
an extra toe, is a frequent mutation in vertebrate animals,
including man, yet in no instance has it led to the evolution
of a six-toed animal. The determining factor in this evolu-
tion has not been the mutation, but its subsequent elimina-
tion by selection (Creative Aspects of Natural Law, 1950,
also in Evolution as a Process, ed. J. Huxley, et al., pp. 84—
08, 1954; two illuminating papers in relation to this and
the previous chapter).

It will be noticed that the critics of natural selection have
chosen intricate adaptations for discussion, whereas in
general we should seek to understand the simple before
tackling the complex. As discussed in the last chapter, the
modern knowledge of genetics and natural selection
suffices to explain simple steps in evolution. Complex steps,
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such as the evolution of an eye, cannot be directly observed,
as they must have taken place over millions of years.
Nevertheless, Darwin himself anticipated his critics on this
example, pointing out that there are in nature numerous
gradations from a simple to a complex type of eye, and also
that the eye is subject to inherited variations, so that ‘the
difficulty of believing that a perfect and complex eye could
be formed by natural selection, though insuperable by our
imagination, should not be considered as subversive of the
theory.” In quoting this, R. A. Fisher (in Evolution as a
Process) stressed that the difficulty in such cases is one of the
imagination and not of the reason.

Tfike again the case of Archaeopteryx, the fossil bird-
reptile from the Jurassic discussed by Canon Raven. This
was recently described as ‘probably the most precious, the
most beautiful, and the most interesting fossil hitherto dis-
covered’ (G. R. De Beer, .4dv. Sci., 42, 1954, from whom
the following account i largely taken). Archaeopteryx was
‘trafasx-tlonal between a reptile and a bird, but like other
missing links’ it was not jntermediate in every character
but was a mosaic, with some primitive and some specialized
features. Thus it yyag wholly reptilian in its long tail of
twenty free and unfygeq vertebrae, in the method by which
the vertebrae of the spine articulated, in the free unfused
metatarsal boneg of the foot and metacarpal bones of the
forelimb, in the fingers bearing claws, also in its sacrum,

ribs, simple brain with small cerebellum, and the absence of
a keel to the sternum It also differed from all living birds
in having teeth. On the other hand, it was typically avian in
having feathers jp having the two collar-bones fused to
form a furcula or wishbone, in having the pubic bones of
the pelvis pointing backwards not forwards, and in having
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the big toe pointing in the opposite direction to the other
three. Further, the feathers were of the same structure,
with rachis and barbs, as in modern birds, and were
arranged in the same manner to form a wing.

These points show that Canon Raven chose an unfortu-
nate example for his thesis. In particular, Raven regarded
the evolution of a sternal keel as essential to Archaeopteryx.
When he wrote, the sternum of Archaeopteryx had not been
found, but new photographs of the fossil, using ultra-violet
light, have now revealed that it did not have a keel. This
means that it lacked strong breast muscles and so must have
glided, not flapped its wings. This is confirmed by the small
size of the cerebellum, the part of the brain which controls
balance and the complicated movements of a flying bird.
In view of the evidence, it is reasonable to claim that ﬂying
birds could have evolved from flightless reptiles in a series
of steps. Moreover some of these steps were fully evolved
before others began, so that there is no need to invoke the
intricate synchronization of adaptations that Raven sup-
posed was needed.

Similar criticisms can be made of the other examples
selected by the advocates of Creative Evolution. If we had
only the Argus Pheasant, it would be hard to conceive how
sexual selection could have led to such elaborate and beauti-
ful colour patterns, with such complex behaviour to display
them. But among birds there is every gradation, from
species in which the males are as dull in colour as the
females, to those with small bright areas and simple diSplays,
to those with more elaborate structures and behaviour, lead-
ing up to the glories of Peacock and Argus Pheasant. Again,
the European Cuckoo selected by Canon Raven is the most
specialized of all cuckoos. There are other species, assuccessfy]
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in their own way, which have only one or two of the
features which Raven regarded as essential. Thus various
species do not have abnormally small eggs, but lay in the
nests of birds of their own size, in many species the young
cuckoo does not eject the young of its host but is raised
with them, and in some forms the egg bears little or no
resemblance in colour to the eggs of the host. Hence there
is little difficulty in seeing how the parasitism of the Euro-
pean Cuckoo could have been evolved in a series of gradual
and functional stages.

Mimicry has also been found difficult. The perfect
resemblance of certain harmless butterflies to others that
are poisonous, or of the cuckoo’s egg to that of its foster-
parent, would, it is argued, be valuecless if incomplete, and
yet could not be evolved in one large mutation. But mimicry
has been evolved to counter the discrimination of bird
enemies, and if one supposes that the bird’s power of dis-
crimination (often innate) was evolved gradually, no diffi-
culty need arise. Animals do not normally evolve innate
responses unless they have survival value. Thus a gull will
unconcernedly brood a rubber ball, a square brick or a
watch placed in its nest; for in its normal life, failure to dis-
tinguish such objects from its own eggs does not result in
any appreciable disadvantage, so that it has not evolved
special behaviour to cope with them. It may therefore be sur-
mised that at one time songbirds were likewise unable to
detect a strange egg among their own; but if the presence of a
strange egg led to the starvation of their young, as it would
with a cuckoo’s egg, there would be survival value in their
detecting it, and an innate power of discrimination might
then be evolved. But at first the cuckoo’s egg would be so
unlike their own that only a crude discrimination would be
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needed. If this were enough for detection of the strange
egg, and were innate, natural selection would favour its
evolution. At this stage, but not before, there would be
survival value to the cuckoo in a mutation increasing the
resemblance of its egg to that of its host. When this was
enough to deceive the host, there would be survival value to
the host in improving its discriminatory power, and so on,
until both accurate discrimination and a strong mimetic
resemblance had been evolved.

During the nineteenth century, in opposition to the over-
simplified mechanistic theory of living matter, vitalists
stressed the purposiveness in structure and behaviour of
animals and plants (for a recent exposition, see E. S.
Russell, The Directiveness of Organic Activity, 1945). This
seeming purposiveness has sometimes been adduced as a
further argument against natural selection and in favour of
a guiding rational or spiritual influence in evolution (A.F.
Smethurst, Modern Science and Christian Beliefs, 1955).
But the quality of ‘ purposiveness’ or ‘directiveness’ has not
been precisely defined, and seems incapable of analysis, and
it may well mean no more than extreme intricacy, com-
bined with structures and behaviour closely adapted for
survival by natural selection. Russell and Smethurst have
claimed that this quality of living matter lies outside science,
but scientists may reject the intrusion of pseudo-mystical
claims into their proper field of observation. Such rejection
does not at all imply, as sometimes supposed, that scientists
fail to recognize the marvellous organization of the living
plant and animal, or that they think this organization has
been adequately explained in the known terms of physics
and chemistry.

Smethurst added that the rate at which complexadaptations
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have been evolved has been too slow for natural selec-
tion, and that this likewise requires the postulate of a
creative Mind. But, that the difference between natural
selection and spiritual control is one of speed, may be
doubted not only on scientific but also on theological
grounds. While the matter cannot be proven, nearly all
biologists consider that the available evidence favours the
view that natural selection has had time enough to produce
the major changes of evolution. The difficulty of Smethurst
and others is partly due to their considering natural selec-
tion a matter of * pure chance’, a point discussed in the next
chapter.

Summing up, the evidence suggests that the evolution of
complex adaptations could have been gradual, since despite
what has been claimed, the intermediate steps could have
been functional. Further, interlocking adaptations need not
have been evolved synchronously, since ‘missing links’ are
often a mixture of specialized and primitive features.
Moreover, mutations occur at random in relation to the
needs o'f the animal, so that the directions of evolution are
deu’armmed, not by a force governing the mutations, but by
their subsequent selection or rejection, for which purpose
ne‘ntural selection seems adequate. Hence the concept of a
Life Force or holistic urge, which at best was a term naming

what could. not be explained, may be rejected as unneces-
sary and mlsleading,
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Chance or Plan?
®

this has prompted various attempts to prove -God’s

existence by rational argument. In the first half of the
nincteenth century, the one widely accepted argument of
this nature was that popularized by William Paley in his
Natural Theology (1802), that animals and men are so won-
derfully made that they must have had a Designer. The
mechanistic laws on which the physical universe was then
conceived as being run were deemed quite inadequate to
account for the intricate purposive adaptations of animals,
and these, it was argued, must have been specially created
for the purposes which they serve.

In a vivid style, Paley piled up instance after instance of
complex and interlocking adaptation in the body. Having
described, for instance, the structure of the gullet and wind-
pipe, he added: ‘Reflect how frequently we swallow, how
constantly we breathe. In a city-feast, for example, what
deglutition, what anhelation! yet does this little cartilage,
the epiglottis, so effectually interpose its office, so securely
guard the entrance of the windpipe, that whilst morsel after
morsel, draught after draught are coursing one another over
it . . . (which, nevertheless, must be opened for the breath
every second of time) . . . not two guests are choken in a
century.’

I t is not self-evident that God exists, and recognition of
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One result of Darwin’s theory was to show that the
adaptations of animals could have originated by natural
means, and that there was no need to invoke a special
creation for them, but Paley’s argument from design had
been so widely accepted that this caused a great shock at
the time. Actually, Paley’s views can be questioned not only
on biological but also on theological grounds, as by F.
Temple, one of the first Anglican churchmen to accept the
theory of evolution, and later Archbishop of Canterbury:
‘It seems in itself something more majestic, something
more befitting Him to Whom a thousand years are as one
day and one day as a thousand years, thus to impress His
Will once for all on His creation, and provide for all its
countless variety by this one original impress, than by
special acts of creation to be perpetually modifying what
He had previously made’ (The Relations between Religion
and Science, 1884). In view of the arguments considered
later in this chapter, another quotation from Temple may
be added, included by him in a sermon at Oxford during
the meeting of the British Association in 1860, on the day
after Huxley and Wilberforce held their famous debate.
‘It has been common to trace the power of God not in that
which is universal, but in that which is individual: not in
the laws of nature, but in any apparent interference with
those laws’ (The present Relations of Scicnce and Religion,
1860; Temple was, of course, arguing against such views).

Some Christians, less wise than Temple, have tried to
retain the essence of Paley’s argument by regarding
natural means as sufficient to account for part, but not the
whole, of the evolutionary process. Thus, as mentioned in
the last chapter, it has been claimed that since the cause of
mutations is unknown, their direction is determined by
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God; and the concept of the Life Force has sometimes been
upheld as a more subtle expression of the same idea. But as
shown in the last chapter, mutations do not in themselves
determine the direction of evolution, and even if they did,
such a method of arguing would be wrong. So often in the
past, the appeal to a divine or mystical agency has merely
covered ignorance .of scientific facts, and because Christians
(though not only Christians) have argued in this way, they
have earned deserved disrespect from scientists. Usually,
the unknown factor for which a supernatural agent was
invoked has later been shown to have a natural cause.

Other Christians have fully recognized the danger. As
Henry Drummond wrote: ‘There are reverent minds who
ceaselessly scan the fields of nature and the books of science
in search of gaps—gaps which they fill up with God. As if
God lived in gaps’ (The Ascent of Man, 1894). Likewise
Charles Kingsley said in a letter of 1863 welcoming Dar-
win’s book that we now ‘have to choose between the abso-
lute empire of accident and a living, immanent, ever-
working God ’(Life, 1877). To cite a modern scientist, who
is also a Christian: ‘When we come to the scientifically
unknown, our correct policy is not to rejoice because we
have found God: it is to become better scientists, and to
think a bit more deeply until we can devise some model, or
some concept, that will bring the previous unknown into
the pattern of the known’ (C. A. Coulson, Science and Reli-
gion, a Changing Relationship, 1955).

On the views so far considered, evidence for purposive-
ness was sought in animal adaptations. Alternatively, the
argument has been transferred from the nature of the
organic to the nature of the inorganic world, notably by
L. J. Henderson (The Fitness of the Environment, 1926; also

63



CHANCE OR PLAN?

by C. F. A. Pantin, 4dv. Sci., 8 : 138-50, 1951). Thus it has
been claimed that life would not have been possible without
the particular physical and chemical composition of our
planet, and therefore that the universe must have had a
Designer. The argument is very weak. It assumes that there
can be no life except in the forms in which we know it, but
there seems no intrinsic reason why life of some sort should
not exist in a world of very different physical and chemical
make-up from our own. Even in our world, the feats of
some of the bacteria, living without oxygen for instance, are
remarkable. The occurrence of particular temperatures or
chemical compounds in our world provides in itself no
proof, or even probability, of divine planning.

Darwinism, in the minds of many, eliminated purpose in
any form and implied that animal evolution, including that
of man, was the result of ‘blind chance’. ‘The Darwinian
process may be described as a chapter of accidents,” wrote
Bernard Shaw (in the Preface to Back to Methusaleh, 1921)
and “when its whole significance dawns on you, your heart
sinks into a heap of sand within you. There is a hideous
fatalism about it.” This was the main reason why he and
other atheists advocated a Life Force, and various Christians
have felt similarly. Canon Smethurst, for instance, sup-
posed .that Neo-Darwinians ‘attribute the results of the
evolutionary process entirely to the blind and fortuitous
working O.f Natural selection upon variations produced by
mechanistic forces’ (Nogery, Science and Christian Beliefs,
1955)'

But the use of such words as ‘chance’, ‘fortuitous’ and
‘accident’ In this context is ambiguous and misleading;
T. H- Huxley .long ago called this ‘the most singular of

these, Perhaps Immortal, fallacies’ in regard to the theory
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of evolution (Life of Darwin, 1887). As already stressed,
mutations are random in relation to the needs of the
animal, but natural selection is not. Selection, as the word
implies, is the reverse of chance. On a short-term view, the
rigour of natural selection is best shown by the relatively
uniform appearance of each individual of the same kind of
animal, despite the repeated disadvantageous mutations
that arise, and also by the speed with which an occasional
favourable mutation spreads. On a long-term view, the best
evidence that evolution is not random is provided by con-
vergent adaptation, that is, the evolution of different types
of animal into similar-looking forms, through their becom-
ing adapted to a similar way of life. For instance, the Gala-
pagos Islands in the Pacific Ocean have been so isolated that
most American song-birds have not colonized them. In their
absence, one of the few forms which did become established
has evolved into a group of species which in their habits and
appearance resemble the seed-eating finches, fruit-eaters,
insect-eating warblers and tits, and tree-climbing wood-
peckers of the American mainland (D. Lack, Darwin’s
Finches, 1947). Similarly Australia was colonized by mar-
supial mammals which, in the absence of placental forms,
evolved into fox-like, wolf-like, mole-like, squirrel-like,
rabbit-like, rat-like, anteater-like, and flying-squirrel-like
forms, which resemble, often closely, their counterparts
among the placental mammals of other continents. Much
the same happened during the period in which South
America was an island, both marsupial and primitive placen-
tal mammals there evolving into diverse and remarkable
types, nearly all of which later became extinct, when a land
connection was established with Central America which
allowed beasts of prey and other newer types of placental
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mammals to enter from the north (G. G. Simpson, The
Meaning of Evolution, 1951). Such instances show that
evolution has not proceeded at random, and they are fully
explicable in terms of natural selection (¢f. Darwin’s
Finches, loc. cit.); though, owing to the long time involved,
they provide no such direct evidence for its action as does
a modern example, the evolution of melanic forms in urban
areas by several unrelated species of moths (see p. 45, and
Kettlewell’s paper).

Darwinism has also been attacked for the opposite reason,
that so far from being random, it implies a rigid determin-
ism in the course of evolution. Such fears have been vented
by both Christians and atheists, but the arguments have
been highly confused. Thus on the whole, deterministic
views have prevailed among vitalistic rather than material-
istic biologists, among those who see a purpose behind
evolution rather than among those who see none. This
seems logical, since those who deem evolution purposeful
cannot admit pure chance. But strict determinism was also
upheld by T. H. Huxley: ‘The existing world lay potenti-
ally in the cosmic vapour and a sufficient intelligence
could, from a knowledge of the properties of the molecules
of that vapour, have predicted, say the state of the British
fauna in 1869, with as much certainty as one can say what
will happen to the vapour of the breath on a cold winter’s
day’ (Life QfDarwz'n, 1887).

But Huxley’s claim is not certain. The temperature at
which vapour freezes is a scientific fact capable of repeated
verification. As such, it does not seem comparable with the
particular sequence of events that constitutes the course of
animal evolution, which is more in the nature of an his-
torical fact. Thus a leading modern worker has written of
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the evolutionary process: ‘We can imagine ourselves able
to foresee all its possible forms, and to state in advance the
probability that each will occur. We can no longer imagine
ourselves capable of foreseeing just which of them will
occur’ (R. A. Fisher, Creative Aspects of Natural Law,
1950). G. G. Simpson (Sci. Monthly, 71 : 262—7, 1950) has
argued similarly, pointing out that while evolution pro-
ceeds by general laws, their rigidity (notably in the case
of orthogenesis) has been much exaggerated, and that
although animals often show convergent trends, each
species differs from all others, because it starts with a differ-
ent hereditary make-up and in a different natural setting.
‘The peculiarity of evolutionary determinism consists in its
being historical and not mechanistic and in its permitting
multiple solutions and not only a unique outcome.’

A deeper discussion would involve considering the true
meaning of, and the relationships between, causation,
natural laws, and historical sequences of events, problems
in philosophy which lie outside my title and beyond my
competence. Moreover, their implications for Christian
belief are far from clear, and have been variously inter-
preted. The essential point, as I see it, is that while Dar-
winism showed animals to have evolved in accordance with
natural laws, this observation throws no special light on the
question of determinism; hence determinism need not have
been made an issue between Darwinists and Christians, and
its implications for both sides are highly uncertain.

Behind the criticism that Darwinism means that evolu-
tion is either random or rigidly determined lies the fear that
evolution proceeds blindly, and not in accordance with a
divine plan. This is another problem that really lies outside
the terms of reference of biology. It is true that various
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biologists have inferred that, because evolution occurs by
natural selection, there is no divine plan; but they are being
as illogical as those theologians whom they rightly criticize
for inferring that, because there is a divine plan, evolution
cannot be the result of natural selection. The latter point of
view is what Wilberforce attacked as ‘lying for God’ (see
P- 15). In science, for the Christian as much as for the
research worker, ‘ moral or emotional grounds for preferring
one conclusion to another are completely out of place. Let
our loyalty to the facts be absolute’ (R. A. Fisher, Creative
Aspects of Natural Law, 1950). It was this attitude that
enabled Charles Kingsley to welcome Darwin’s theory from
the start, since for him: ‘science is the Voice of God—her
‘f‘acts, His words—to which we must each and all reply,
.Spea'k Lord, for Thy servant heareth’’.’ (Life, 1883.) The
:(l;l;fg:t’ equally, may agree with T H. Huxley that ‘the
g € of evolution is neither Anti-theistic nor Theistic.
of SEI‘.E:;II)}(}; }]:as,no more to do vs.'ith Theiz\sm. thar} the first bo.ok
have corre:ts d(Llfe c?f Da.rwm, 1887.)‘. Blologl.cal discoveries
manner of e certain naive and mistaken views as to the
ceeds by natCreauon, and have shown that evolution pro-
ural laws, but they do not, and cannot, provide

any in i
. y fOI:matlon as to whether natural laws are or are not
divinely Institute,

The fundament;)
powerful than pyje
regul

argument from design, much more
o Y’s, is that a universe which includes the
arlt.les that we call scientific laws, laws which have
resulted in neblﬂae, electrons and intelligent animals, must
have had a Planpey, This view has been held by many in
the past, and by modern scientists such as the late E. A.
Milne (Modern Cosmology and the Christian Idea of God,
1952) and P. A. Moody (Introduction to Evolution, 1953)-
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For many others, however, the existence of regular laws as
certainly implies a materialistic and atheistic universe, a
view which F. Temple thought it specially necessary to com-
bat in his sermon before the scientists at Oxford in 1860,
quoted earlier in this chapter. Some scientists have agreed
with the well-known hymn:

The spacious firmament on high,
With all the blue ethereal sky,
And spangled heavens, a shining frame,
Their great Original proclaim.
3. ADDISON (1672-1719)

Others have concurred with a later poet:

I find no hint throughout the Universe
Of good or tll, of blessings or of curse;
I find alone Necessity Supreme.
1. THOMSON, The City of Dreadfid Night (1880)

From the cleavage of opinion it may be inferred that
powerful reasons can be advanced by both sides, or perhaps
that the argument is not rational; certainly, it is not scien-
tific. The evidence of science on this point is neutral,
favouring neither theism nor atheism, an opinion that
various Christians and various agnostics seem to find shock-
ing, though for opposite reasons.

But any man that walks the mead,
In bud or blade, or bloom, may find,
According as his humours lead,
A meaning suited to his mind.
ALFRED LORD TENNYSON
The Day-Dream (1842)
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Tennyson later wrote: ‘I found Him not in world or
sun, Or eagle’s wing, or insect’s eye’ (In Memoriam,
1850); while in a sermon of 1859, J. H. Newman said:
‘It is indeed a great question whether Atheism is not as
philosophically consistent with the phenomena of the
physical world, taken by themselves, as the doctrine of a
creative and governing Power’ (Fifteen Scrmons preached
before the University of Ozford).

éddison’s hymn cited earlier, like the 1g9th Psalm on
W}"Ch‘ it was bascd, was concerned not only with the laws
b]“t with the beauty of the Grand Design. ‘.He who stops at
:l:l(izf;;:;l misses the glory’ (C. A. Coulson, Science and Chris-
rather t}f{’ 1}955), anfl for many people it .is the grandeur
the glory ;lftcl;e planning of nature that particularly declares

raw no sy od. Ne\.rertheless, there are many others who
natura] hez 1 conclusion, nor need they be persons blind to
stronger thauty' Hence' this .argumenf, though perhaps
do not declar: the other, is also inconclusive. ‘If the heavens
show yoy Hie ltO you the glory of God nor the firmament
them wiy} no: s;andw:ork, then ’o'ur poor argun'u?nts about
and Essa_ys, 18810“,- it’ (Charles hlngﬁley, Scwntzsz Lectures
many bi°1°gists o) It may be a.dde‘d n parenthe.sls tl.lat t‘h.e
terms are who dl?cuss T.heu' findings solely in scientific
what they arenecessa}‘lly blind to thet' beauty or wonder of
attributes has bstudymg. Oftt.an, .theu' .aware.ness of these
but they Prope rtien an mcentlve. in their cholc? of. career,
writings, since it?’ keep the be]eCt. out 'of tlu.m' biological

1s not one with which science is concerned.
clearly app:ecl;:y be added from T. H. Huxley: ‘Whoso
can have no diff‘es all that is implied in the falling of a stone

. Iculty about any doctrine simply on account
of its marvellousness» (Life, 1903). A further difficulty, that
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nature includes not only grandeur but terror, is considered
in the next chapter.

{ To sum up the different points made in this chapter: The
adaptations of animals are due to natural selection and do
not, in themselves, constitute evidence for divine creation.
Nor should such evidence be sought either in the gaps in
existing knowledge of the evolutionary process, or in the
particular composition of the inorganic world. That evolu-
tion has occurred by natural selection means that it has not
been ‘random’, but is the result of natural laws. Whether
or not these laws have rigidly determined the course of
evolution, and whether or not this course has been divinely
planned, are metaphysical questions outside the scope of
biology. Hence the causes of conflict between Darwinism
and Christianity discussed in this chapter have been due to
unscientific and unwarranted claims, made especially by
certain (but not all) Christians in relation to biology, and by

certain (but not all) evolutionary biologists in relation to
metaphysics.
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Death in Nature
®

have been troubled about natural selection not only
now Ib]ecause it seems too random (a misunderstanding
at 1,1 ral loll)e, f‘emoved), but also because it is so unpleasant.
indivi dus? ection works because in each kind of animal most
while mas die before they have produced any offspring,
offsprin Ost of the rest die before they have borne as many
over thfeas they might. In many wild birds, for instance,
between : '(luar'ters of the young die before bf'eeding, and
ence e n‘;'thll‘d .and one-half of the adults die each year.
€Xtremg) arly all die in youth or the prime of life, and an
as fish ar); dsrflall proportion reaches old age. In such animals
much hisy Insects, the losses among eggs and young are
before mi ex:, Cf)mmonly exceeding 999 in every 1,000
An urity is reached (D. Lack, The Natural Regula-
o s:mal Numbers, 1954.).
1802) co“l;rt ?f the last century, Paley (Vatural Theology,
earth, th, WWI'lte: ‘Itisa happ)t world after all. The air, the
noon or 4 | ater, teem with dehghte.d existence. In a spring
eyes, m)’l'ia;mmer evening, on whichever side I turn my
insect yOuths of happy beings crowd upon my view. ‘“The
are trying tha-re on the wing.”” Swarms of new-born flies
®Ir pinions in the air. Their sportive motions,
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their wanton mazes, their gratuitous activity, their con-
tinual change of place without use or purpose, testify their
joy and the exultation which they feel in their lately dis-
covered faculties.” But the modern observer sees the swal-
lows and flycatchers preying on this multitude, whose
activities, so far from being ‘gratuitous’, are adapted by
natural selection for the attraction of mates or the avoidance
of enemies.

Tennyson’s In Memoriam, published, it may be recalled,

in 1850, nine years before The Origin of Species, revealed a
different picture:

Are God and Nature then at strife,
That Nature lends such evil dreams?
So careful of the type she seems,

So careless of the single life;

That I, considering everywhere
Her secret meaning in her deeds,
And finding that of fifty seeds

She often brings but one to bear,

I falter where I firmly trod . . .

‘So careful of the type’? but no.
From scarped cliff and quarried stone
She cries, * A thousand types are gone;
I care for nothing, all shall go.’

In the same poem comes the well-known line about
‘Nature red in tooth and claw’. In similar vein was Bernard
Shaw’s definition of natural selection in his Preface to Back
to Methusaleh (1921): ‘To modify all things by blindly
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starving and murdering everything that is not lucky enough
to survive in the universal struggle for hogwash.” To a per-
cipient atheist like Shaw, it was terrifying that the world
s}'lould be of such a pattern, and inconceivable that man with
his 'ideals should have evolved by such ghastly means. To
various Christians also, the apparent waste and cruelty of
natural selection have seemed incompatible with the God of
mercy and love.

.One strong reason for postulating a Life Force has been
this abhorrence of natural selection, and earnest persons,
m:':llfly ctf them Christians, have sought in nature for some
:ll:tlg‘:::;e(:f; glle harshness. Canon Raver? jus:tly rer.narked
and almost aq iy e ea.rthquakes or the parasites is as mlst.a%(erj
(Science, Retsen ;‘ltatmg as to select the sunsets an.d t?le.hhes
that va I',ious iér'l st'l and the Future, 1 943); but w}?lle it is true
found (after diéllinces of co-operation among animals can be
instances of cop, i‘?rft search) .to set agam.st. the many
remains that th(f;-e 1tion, predation, and parasitism, the fact
not, of course, s, 1s a vast annu:al loss of life. One shou}d
equivalent 1o »Whgiiose that the ammal? sv..lffer terror or pain
for so much of terr;nen Suff?r under similar c1rc.umstances,
tal faculties, bug 4, s‘hand pain depends. on the hlg.her men-
remains a huge Seem‘e lowest level o‘f interpretation, there

Nor would i he) ing waftage c.)f life on the eaf'th.
be rejected as the g appreciably if natural selection could
destruction oce gent of evolution, for a huge annual

. S anyway and on the moral plane it is
quite secondary wheth Y L . P
would prefer to thinker or not-lt is selectl.ve. Indeed, many

. that this destruction has been the
cause of eVOluFlOP Tather than that it is purposeless; but
elthex: way, this 1S irreleyan. The only sound attitude is
submission to the facts, ang Christians may recall Richard
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Hooker’s words (in another context) that ‘in matters which
concern the actions of God, the most dutiful way on our part
is to search what God hath done, and with meekness to
admire that, rather than to dispute what He in congruity
of reason ought to do. . . . When we do otherwise, surely we
exceed our bounds’ (Of the Laws of Ecclesiastical Polity,
1592—4). To the same effect, Dr. E. B. Pusey wrote (though
in an anti-Darwinian sermon): ‘What are we, that we
should object to any mode of creation, as unbefitting our
Creator?’ (Un-science, not Science, adverse to Faith, 1878).

The same answer is given in the Book of Job to the much
harder problem of human suffering. After Job had heard the
voice of God, rational complainings became insignificant,
and the only possible reply: ‘But now mine eye seeth Thee.
Wherefore I abhor myself and repent in dust and ashes’
(Job, 42 : 5, 6). This constitutes only an acknowledgement,
not an explanation, but for Christians, the problem of
suffering is developed further by example, in the New Tes-
tament, a subject that comes outside the scope of this book.
It may be added, however, that St. Paul wrote that ‘the
whole creation groaneth and travaileth in pain together
until now’ (Romans, 8 : 22).

Returning to the problem of death in animals, various
Christians have supposed that it could not have been in-
tended in the divine plan, but is the work of the devil, or
whatever name is given to the power of evil in the world
(see particularly A. F. Smethurst, Afodern Science and
Christian Beliefs, 1955, also N. P. Williams, The Ideas of the
Fall and of Original Sin, 1927). This seems another instance
of ‘argument from design’ with its attendant weaknesses.
Some writers, though not those cited, have based the claim
on passages in the Old Testament, notably Isaiah, 11 : 6, 7
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and Hosea, 2 : 18, but these may be disregarded, since
Isaiah and Hosea may well have intended their statements
allegorically, and if not, they cannot be treated seriously in
the light of modern knowledge. The lion could not ‘eat
straw like the ox’ and remain a lion. Others have claimed
that nature was corrupted by the Fall. But the fossil record
shows that animals died for millions of years before man
appeared, while if the Fall is an allegory, it is concerned
with man’s disobedience to God, and can hardly be con-
nected with natural death in wild animals.

The serious claim is that the power of evil which helped
to produce man’s Fall was active in the world before man's
appearance and produced other effects, including death.
But can anyone be confident that the death of animals is
evil? Death is essential to the maintenance of the organic
world as we know it, for three reasons. In the first place,
once any species of plant or animal has reached a stable
population, and most of them quickly do so, all births must
be balanced by a corresponding number of deaths. A world
in which no animals died would have to be one in which no
more were born; by implication, it would be a world with-
out reproductive behaviour, with no courtship and with
littl.e or no bird song. Secondly, it has been supposed by
various writers, following Isaiah, that the animals in such a
world would eat Plants; but some of the essential nutrients
needed by plants are derived from the bacterial decay of
dead bodies, and if the plant-eating animals did not die,
plant life could not long persist. Thirdly, the only method of
evolution of which we have knowledge is natural selection,
which requires a high death-rate. These points, so obvious
to the biologist, show that the death of animals is inextric-
ably bound up with the continued existence of life on the
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earth. I would therefore suggest that the Christians who
claim natural death to be evil have not realized the implica-
tions, and that this view cannot be justified on biological nor,
I would suppose, on theological grounds. It should be added
that in recent times only a few Christians have expressed
such views.

One illustration may be added to show the danger of read-
ing human values into nature. In the glorious weather of
May 1940, I was shown a shallow pond on Dartmoor filled
with that rare and delicate creature the Fairy Shrimp. In
the hot and dry weather, the pond had shrunk and a few
Fairy Shrimps had been caught in the drying mud at the
sides. By next morning more water had gone, more Fairy
Shrimps had died, and the rest were crowded into a dense
mass. By the evening of another day, the whole pond had
dried up and every Fairy Shrimp was dead. It seemed a
pointless tragedy; but inquiry showed that it happens each
summer, and that only because it does so can Fairy Shrimps
continue to be there. For they fall easy prey to other pond
animals, hence cannot survive in permanent waters. But
provided that their pond dries out for part of each year, their
enemies cannot survive there, whereas Fairy Shrimps lay
eggs adapted to withstand desiccation, which hatch out in
the following year. It would be wrong to press this instance
too far, but it may at least serve as a warning against too
superficial a reading of nature’s ways.

I have met Christians who, while acknowledging the
necessity for animals to die, have yet claimed disease to be
evil. But of the three main causes that keep natural popula-
tions in check, disease seems no more unpleasant than star-
vation or predation, and in fact the three commonly work in
conjunction. Thus a diseased animal is more likely than a
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healthy one to be caught by a beast of prey. The parasitic
organisms which cause disease show adaptations as wonder-
ful as those of other animals, and we are surely exceeding
our bounds in judging them to be evil. This would seem a
misapplication of man’s moral standards, which, if they
come from God, were presumably given as a guide for
human conduct, and not for condemning other parts of the
creation.

Most human populations have lived under conditions of
mortality very similar to those of the beasts. This may have
been overlooked by those who write and read books, who
are among the minute fraction of our species to which such
conditions have not applied, or have applied more mildly
than usual. The skeletons of Stone-Age men, the inscrip-
tions on tombs in Ancient Rome, and the records of modern
India, reveal that most men, like most animals, have died in
childhood or in their prime (D. Lack, The Natural Regula-
tion of Animal Numbers, 1954). Some Christians have
claimed that this fate was not intended, citing Genesis
3 : 19 that the death of man came as a result of the Fall
(¢f. St. Paul, 1 Corinthians, 15 : 20.) Such a view was for-
merly widespread, and is still maintained by Roman
Catholics as a part of the Fall story that is not wholly alle-
gorical (see p. 57). But it is hard to see why this particular
point should not be treated allegorically, and there seems
good precedent for doing so, since according to Gore (Luz
Mundi, 1891, 12th ed., app. 2), some of the early fathers of
the Church, including Athanasius and Augustine, held that
spiritual and not bodily death was meant by the verse in
question.

That, but for the Fall, man was intended for a different
spiritual fate is an essential part of Christian belief. But
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since man evolved from beasts, it is reasonable to suppose
that he would be subject to similar physical limitations
while living in this world. This means that, so long as men
need food and have children, bodily death is as essential to
the continuance of our species as of any other on the earth.
Further, the three chief means of regulating numbers, by
starvation, predation and disease, apply as much to man as
to other animals. It seems illogical to try to exclude disease
from the trio, though a fourth means, internecine strife,
plays a far larger part in man than any other animal, and
might perhaps be avoidable. It can, of course, be argued that
if the Fall had not occurred, man'’s physical nature was to be
miraculously changed, so that he was to become immortal
and no longer subject to biological limitations, but that is to
take the problem outside science.

It should be added that many Christians have not been
troubled by the problems considered in this chapter. The
same has applied to most atheists and agnostics, except for
those who, like Shaw, have found it repugnant to suppose
that man’s moral and aesthetic standards could have been
evolved through natural selection. Summing up, the validity
of the theory of natural selection in animal evolution can
be determined only on scientific, not metaphysical, grounds.
Further, although on theological grounds the ordering of
the animal creation may to some persons seem surprising,
man is surely unqualified to judge whether this ordering
is in any way evil, or contrary to divine plan.
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The Nature of Man

S

r I Yhe most important cause of conflict between Darwin-

ism and Christianity concerns the nature of man.
Christians believe that he has a spiritual nature, and

asoul given by God, while biologists hold that he has evolved
from the beasts by natural selection. Are these views in-
compatible? How, in any case, did man’s unique or almost
unique attributes arise, including his self-awareness, his
apparent free-will, his claim to distinguish good from evil,
and to act or fail to act on this distinction, his capacity by
reasoning to reach truth, including abstract truth, his sense
of the holy and beautiful, and his idea of God? "

The biologist’s approach to this group of problems ;e
often been condemned by professional philosophers as c‘:len
and naive, while the philosopher’s approach has of?en ets
dismissed by biologists as having too little. to do with fa(.Z !
as being a play with words and abstract nOthnS’.and as being
too involved to understand. I speak as a biologist, so it may
be worth trying to see how the biologist’s attitude is likely
to be formed.

First, in his research the biologist is continually bumping
up against unexpected facts, and he then searches for repe-
titions of these facts to establish principles, after which h.e
examines further facts, or makes experiments, to test his
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principles. From experience, he has come to distrust specu-
lative ideas which are more than a small step ahead of the
facts, because later discoveries have so often shown such
speculations to be wide of the truth. Frequently, too, new
facts precede new ideas rather than the other way about.
This method of advancing knowledge is very dilferent from
that of the philosopher, it tends to make the biologist un-
sympathetic towards philosophy and to argue badly when he
tries to present a philosophical view.

The contrasting attitudes are well illustrated in Darwin,
the naturalist, and T. H. Huxley, who was at least half a
philosopher. On reading The Origin of Species for the first
time, Huxley reflected: ‘How extremely stupid not to have
thought of that!’ (Life, 1903). But it nceded a personal
visit to the extraordinary Galapagos Islands before so new
an idea could be driven into a human mind, and even then
recognition was far from sudden, and came only after Dar-
win had pondered on his results for several years after his
return to England. Hence the discovery was made slowly by
the practical biologist, Darwin, and not in a flash by the
more brilliant and quick-thinking Huxley, working it out
from first principles. Moreover, after completing The Origin
of Species, Darwin settled down to collect new facts, about
earthworms, orchids and many other aspects of natural his-
tory, none of which led again to so great an idea, while T. H.
Huxley spoke and wrote in favour of Darwinism and
thought out its consequences for mankind. This comment
is not at all intended as a denigration of Huxley, but to show
that his greatness lay in a different direction from that of
Darwin. Both men were intellectual giants, and both played
an extremely important part in the promulgation of Dar-
winism, but their parts were different. Moreover Huxley
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was also a great anatomist, and it was the scientiSt. in him
rather than the philosopher who enjoyed ‘the slaying of a
beautiful hypothesis by an ugly fact’ (Life, 1905)-1 ‘

A second point contributing to the make-up of the.bw-
lOgist is that his research depends on repeated observations.
It need not, as popularly supposed, consist solely, or even
mainly, of measurements and experiments, but unless
events are repeated, they cannot be assessed by science.
Hence truly unique events come outside the domain of
science, though biologists are not usually convinced when
told that they must, therefore, leave such problems as
miracles to others. For one of the chief ways in which
research has advanced is through the discovery of apparent
exceptions to the known rules, and if further study shows
the exceptions to be replicable, new regularities are revealed
from which modified rules can be propounded. This method
has been so successful that the biologist tends to doubt
Whether there are any types of irregularity, or seeming
irregularity, that will not yield to it. By some thinkers,
human history has been interpreted in a similar way, but
most hold that historical events are in an important sense
unique, and that historical evidence is of a different nature
from scientific evidence, but equally valid in its proper
sphere (see also p. 67). The scientist, however, distrusts
second-hand evidence and distrusts statements that have to
be accepted on authority and cannot be verified by further
observation or experiment, an attitude of scepticism that has
been fully justified in the progress of science.

Thirdly, most biologists reject any pseudo-myStical factors

! Lt.-Col, Meinertzhagen Was twice taken as a child to tea with Hux-
ley and Darwin. ¢ What struck me most ahout Huxley and Darwin was
the anxious, worried, lined face of the former and the serene, un-
worried face of Darwin.’ (in litt. to the author).
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brought in to account for what cannot yet be explained,
finding that a Life Force or similar agent does not help to
advance knowledge and that the apparent need for it
vanishes when further discoveries have been made. It
should be added, however, that biologists have not always
been careful in their own use of terms. Such words as ‘drive’
or ‘instinct’ in behaviour, and ‘organizer’ in embryology,
are theoretical concepts which have to be treated carefully
or they come perilously near to mythology.

Fourthly, the biologist tends to choose the simplest of the
available hypothesis until it can be shown to be inadequate.
To take only one example, in the Galapagos Islands one of
the native finches inserts a stick into cracks in wood, thereby
probing out insects for its food (D. Lack, Darwin’s Finches,
1947). When the ordinary person hears of this use of a tool
he supposes that it denotes intelligence, but the biologist
supposes that it is instinctive, like most other behaviour in
birds, unless additional facts exclude this simpler view. It is
generally agreed that such economy of hypothesis is the
most effective method for science. It means that the bio-
logist will try to interpret man’s peculiar attributes in the
simplest possible way or, as some would say, at the lowest
possible level.

Now these points in the biologist’s attitude, his slow and
factual, rather than speculative, advance, his fitting of
observed irregularities into new rules, his distrust of second-
hand evidence and undefinable agents, and his choice of the
simplest interpretation, are not merely principles learnt
from teachers or read in books. They are deeply ingrained
through practice, he lives and works with them, often un-
consciously, and they lead to success in research. Added to
this, the biologist of today has been brought up on the idea
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that the conflict between Darwinism and Christianity has
been a steady retreat of religion before science. So many
apparent strongpoints of religion have been made unten-
able by scientific discoveries that he tends to assume that,
in the end, all of man’s nature will have been explained in
scientific terms, leaving philosophy and theology with
nothing.

With this background, the biologist approaches the re-
maining stronghold, man’s spiritual, or allegedly spiritual,
nature. His equipment, he may agree, is as yet far too
meagre for an attack to be successful, but even though he
ignores the traditional routes of advance laid down by
philosophy, he is confident of eventual success. The spec-
tacle is ennobling or fatuous, according to taste; and
because the challenge has been issued by an army triumph-
ant from earlier victories, many now believe that the war
is as good as won, and that man has no spiritual nature.

In the initial enthusiasm for Darwinism, biologists
stressed man’s affinities with beasts. Thus when T. H.
Huxley wrote Evidence as to Man's Place in Nature in 1863
he was primarily concerned to show that the anatomy of
man strongly resembled that of the higher apes, and that
he differed in no essential structure from other animals. It
was left to his grandson, Julian Huxley, to redress the
balance, and to point out that Fomo sapiens has mental
qualities which separate him by an immense gulf from
other living animals (The Uniqueness of Man, 1941).

The Victorians’ fear that Darwinism made man merely
an ape was partly, as pointed out by Canon Liddon, a mis-
placed family pride (The Recovery of St. Thomas, with a
prefatory note on the late Mr. Darwin, 1882); and as Julian
Huxley has stressed (Evolution and Ethics, 1947), because
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man arose from apes, it does not follow that he is ‘nothing
but’ an ape. Darwin, likewise, asked in The Descent of Man
(1871), why should it be ‘more irreligious to explain the
origin of man as a distinct species by descent from some
lower form, through the laws of variation and natural
selection, than to explain the birth of the individual
through the laws of ordinary reproduction?’ ‘Both,” Darwin
added, ‘are equally parts of that grand sequence of events,
which our minds refuse to accept as the result of blind
chance.’

In The Descent of Man, Darwin cautiously argued that,
since man was a product of natural selection, his mental or
spiritual qualities should be derivable from rudiments
present in other animals, which rudiments he then des-
cribed in so far as they were known to him. Darwin’s
evidence was largely anecdotal, but modern studies of
animal behaviour have confirmed his view that at least
some of man’s special mental attributes occur in rudiment-
ary form in other mammals. Learning and intelligence do
so, and though specially characteristic of apes, have also
been demonstrated in birds, fish and the main inver-
tebrate groups. Birds, for instance, have a sense of number
(W. H. Thorpe, Learning and Instinct in Animals, 1956).
On the other hand, research on the innate or instinctive
behaviour of animals suggests that man himself may have
a much larger instinctive component in his make-up than
was at one time supposed. This will doubtless become
clearer when objective studies, like those of N. Tinbergen
on animals (The Study of Instinct, 1951), come to be applied
to man, to supplement the intuitions, often based on sub-
jective data, of the psychoanalysts.

The emotions of animals are much harder to assess, but
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the overt behaviour of many mammals and of some other
animals suggests that they possess traces of feelings present
in man. Thus in mammals the family unit, usually a
mother and young, seems bound by strong emotional ties.
The extent of such ties among broader social units is much
more doubtful, but they may be present to some degree in
apes. Dogs are most often cited in this respect, for they show
apparent pleasure in our company, loyalty in defence of our
belongings and persons, seeming guilt at misdoing, and
other human traits. Some thinkers have argued that such
traits have been acquired by dogs through their association
with man, but what is now known of animal behaviour
makes it unlikely that dogs could respond to man in such
ways unless their behaviour had a strong innate basis, pre-
sumably evolved through natural selection, in their original
group-life in the pack or other social unit (K. Lorenz, Man
meets Dog, 1954). On the subjective plane, of course, it is
impossible to evaluate the emotional life of animals, and the
question of whether they have conscious awareness and, if
so, what this statement might mean, cannot be answered.
For the same reason it is impossible to say whether animals
possess a sense of beauty. Some of the most beautiful actions
in nature, to our human senses, are the songs and displays
of birds. These seem largely innate or instinctive, and it
may be doubted whether the birds themselves perceive
them as beautiful, even in the case of the Satin Bower-bird,
which decorates a display area with blue and yellow objects,
and also ‘paints’ the surrounding vegetation with the help
of berries (A. J. Marshall, Bower-birds, 1954,).

The two mental qualities of man usually regarded as the
most important are his power of abstract reasoning and his
moral sense, and there seems a provisional case for thinking
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that rudiments of these may be present in other animals,
though certainty is difficult. Darwin argued further that
man’s conscience might have arisen in the course of evolu-
tion through a combination of social instincts and reasoning,
but this idea is more doubtful, being linked with problems
of ethics and values considered in the next chapter. Darwin
did not much concern himself with philosophy, his chief aim
being to show that ‘the difference in mind between man
and the higher animals, great as it is, certainly is one of
degree and not of kind’, and hence that man’s possession of
special mental attributes provided no valid objection to his
having evolved from animals (The Descent of Man, 1871).
One remaining human attribute, of which no trace is
found in animals so far as known, is the sense of the holy,
and the desire, however naively expressed, to worship and
sacrifice to a Being higher than man. Some have argued
that this is more basic than man’s moral sense, but others
have claimed it to be a compound of other feelings and
actions, derived especially from the infant’s emotional rela-
tionship to its parents, and of no particular significance.
This leads on to the most serious difficulty for the Chris-
tian in relation to human evolution, that biologists hold man
to have evolved gradually over many generations from ape-
like ancestors, while Christians hold that he differs abso-
lutely from animals in possessing a soul. This is the remain-
ing problem, deferred from Chapter 3, that is raised by the
question of whether Adam and LEve were historical beings.
As stressed by Canon Liddon (The Recovery of St. Thomas,
with a prefatory Note on the late Mr. Darwin, 1882). ‘If it
should ever become certain that the first man had for his
mother an anthropomorphous ape, the Church’s faith as to
man'’s true place among the creatures of God would remain
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untouched. A ‘‘separate creation’’ must have invested this
Adam before his birth with that living soul in whose facul-
ties lay his likeness to the Almighty Creator. No evolution
can have led up to this great gift.” Liddon added that this
truth does not belong to the fringe of Christian belief, it is
of its essence. The same point has been emphasized re-
peatedly by theologians in the course of the Darwinian con-
troversy, and once again in the papal encyclical Humani
generis of 1950 (as quoted on p. 35).

The soul is regarded by Christians as the spiritual part of
man, though it is closely linked with his body; it is bound
up with the essential personality of each individual, and
each soul is unique; it is also responsible for moral decisions
and rational conclusions, and it is immortal. It is hard to
give a more precise definition, and some have regarded the
soul as an unnecessary concept. Perhaps it means no more
than the individual personality, with the nature and attri-
butes that Christians ascribe to it, but as such, the term is
convenient. Differences of opinion among Christians con-
cerning the origin and nature of the soul, and some of its
possible characteristics, come outside the scope of this book.
Indeed, it might have been thought that, since the soul is

held to 'be sp'iritual, the question of whether it exists would
lie outside scientific inquiry,

in relation to Darwinism,

Actually, two serious difficulties are involved. The first
arises because, according to Christian theologians, animals
other than man do not have souls. With the theory of evolu-
tion, the old idea of the special creation of each form of life
was replaced by a concept of continuous change from pre-
existing forms. Darwinists such as T. H. Huxley rightly
attached much weight to the principle of continuity in
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evolution, but this principle is broken if, as Christians hold,
man differs absolutely from other animals in one particular,
even if the attribute in question is spiritual. This con-
sideration has led many to reject the concept of the soul and
to suppose that man has no spiritual element in his make-
up.

The claim is sometimes made that a soul, or spiritual
element, is present in rudimentary form in other animals,
and hence that the human soul has been gradually evolved.
This would preserve the principle of continuity in.evolu-
tion. It seems inconceivable, however, that a soul could be
evolved by natural selection, hence this view is usually
coupled with belief in emergent evolution or a Life Force,
which to biologists is inadmissible; and since the claim that
animals have souls is also rejected by orthodox Christians on
theological grounds, the whole idea may, I think be dis-
missed. At least, it plays no part in the conflict between
Darwinism and Christianity.

Either man, like other animals, has no spiritual part to
his nature, or, as on the Christian view, a supernatural
event took place at the time of man’s first appearance,
before which our ancestors were proto-human mammals
and after which, through the divine gift of a soul, they were
truly human. This certainly means a break in evolutionary
continuity, but it does not mean a return to the view,
rejected earlier, that the natural means of evolution have
been supplemented by miracles, since no change in, or
suspension of, natural laws is held to have been involved.
‘The creation of the first human soul was an event outside
the order of physical causation, but it was no more miracu-
lous, in the strict sense of the term, than is the creation of
any other human soul’ (J. L. Russell, Month, n.s., 15:
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33—45, 1956). Since the change in question is held to be out-
side the province of science, the Christian view is compat-
ible with the theory of evolution, but only provided that the
attributes regarded as peculiarly human, and made possible
by the change, are considered to be spiritual, and hence
outside biology.

This brings up the second and more serious difficulty,
since these special human attributes, of which moral res-
Ponsibi]ity is perhaps chief, are inevitably held by Darwin-
Ists to have evolved by natural means. The possible ways in
which this might have happened are considered in the next
two chapters, and further questions concerning whether
man has or has not a spiritual nature may be deferred until
these views have been examined.



9

Evolutionary Ethics
e

he theory that man’s moral standards and ethical
ideas have been evolved from the behaviour of other
animals by natural means is usually called ‘evolu-
tionary ethics’, a term that I have kept, though the word
‘evolutionary’ in this context is rather misleading. Because
man evolved from other animals, it seems reasonable to
infer that his moral sense evolved too. So Darwin argued in
The Descent of Man (1871), though he ascribed moral
standards not to natural selection but to human reasoning.
The first advocate of true evolutionary ethics was Herbert
Spencer, who was a railway engineer, then a journalist, and
eventually the * philosopher of evolution’. As such, he intro-
duced the phrase ‘survival of the fittest’, which for a long
time replaced Darwin’s more accurate and less tendentious
‘natural selection’. He was an agnostic, and a great per-
sonal friend of T. H. Huxley. Some of his books had a
popular vogue, but they are now rarely read, and the high
repute in which he was held in his lifetime has not been
confirmed by posterity.
There had, of course, been utilitarian or rationalistic
theories of ethics before that of Herbert Spencer, who com-
bined some of these views with his own. Thus he supposed
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that happiness was the goal to be attained and that the evo-
lutionary process brought man there. He also held that good
is ‘the conduct which subserves life, and bad the conduct
which hinders or destroys it’, that ‘the highest form of con-
duct’ makes ‘the totality of life greater’, and that ‘the con-
duct to which we apply the name good is the relatively more
evolved conduct; and bad is the name we apply to conduct
which is relatively less evolved’ (The Data of Ethics, 1879).
Hence he equated that which was evolved later with that
which promotes both life and happiness. As to how ethical
ideas might be evolved, Spencer was helped by believing,
like many of his contemporaries, that acquired characters
could be inherited (see pp. 49-50).

It would seem that many later Darwinists have believed
in evolutionary ethics. Thus the zoologist Ray Lankester
wrote of Darwinism that ‘its most important initial con-
ception is the derivation of man by natural processes from
ape-like ancestors, and the consequent derivation of his
mental and moral qualities by the operation of the struggle
for existence and natural selection from the mental and
moral qualities of animals’ (quoted from the Encyclopedia
Britannica, in order to argue against it, by St. G. Mivart in
The Origin of the Human Reason, 188g). Again, J. H.
Woodger thought it necessary to refer to the theory, criti-
cizing it adversely, in his Biological Principles (1929).
Nevertheless, evolutionary ethics was not treated sub-
stantially between Herbert Spencer’s and modern times,
when the theory has been re-stated by three zoologists of
repute, namely C. H. Waddington (Science and Ethics,
1942, initlating a discussion to which others contributed),
Julian Huxley (in the Romanes Lecture for 1943, re-
printed with additions in Huxley, T. H. and J., Evolution
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and Ethics, 1947), and G. G. Simpson (The Meaning of
Evolution, 1951).

The modern upholders of evolutionary ethics accept the
theory of natural selection and hence postulate that high
moral standards have been evolved by man because they
increase the chances of survival of himself and his offspring.
On this view, evil actions seem best explained as the re-
mains of behaviour evolved before man was social, or at a
time when he was at a more primitive social stage, behaviour
that once helped him to survive but does so no longer. This
view, however, is more plausible in relation to ‘animal’ sins
like lust than to those involving the higher faculties, like
pride; and following the precepts of the New Testament,
Christians hold pride to be more evil than lust.

A much more serious difficulty is to see why natural
selection should necessarily lead to higher moral standards.
As Darwin pointed out in The Descent of Man (1871): ‘It
is extremely doubtful whether the offspring of the more
sympathetic and benevolent parents, or of those who were
the most faithful to their comrades, would be reared in
greater numbers than the children of selfish and treacher-
ous parents belonging to the same tribe.” Darwin therefore
rejected natural selection as the agent of moral improve-
ment, and many will agree with him.

Because of this difficulty, some have argued that higher
moral standards help the survival, not of the individuals
holding them and of their offspring, but of the societies of
which they are members. On this view, selection has been
of the group, not the individual, those human societies with
higher moral standards tending to supplant those with lower
moral standards. Such group-selection is not, of course,
natural selection in its ordinary biological meaning, since
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natural selection operates on hereditary characters in indi-
viduals and their ofispring. This does not, in itself, con-
stitute an objection to the theory but it means that any
analogy with animal evolution is dangerous, especially since
the possibility of group-selection at the biological level has
not been proved and remains in great dispute. (The social
insects do not provide a true parallel, since in bees, for
instance, the hereditary characters of the whole colony are
borne by the queen.) But the basic criticism of this view is
the same as that raised by Darwin in relation to individuals,
that there is no valid reason for supposing that those
societies with higher moral standards necessarily come to
supplant those with lower moral standards.

Another great difficulty concerns the basis for man’s
standards of good and evil. The upholders of evolutionary
ethics have usually stated or implied that what has evolved
is good, either necessarily in itself, or because it conforms to
some standard which they hold to be the direction of evolu-
tion. Herbert Spencer’s views on this point were quoted at
the start of the chapter. Of the modern advocates, J. Hux-
ley wrote: ‘Evolutionary ethics must be based on a com-
bination of a few main principles: that it is right to realize
ever new possibilities in evolution, notably those which are
valued for their own sake; that it is right both to respect
human individuality and to encourage its fullest develop-
ment; that it is right to construct a mechanism for further
social evolution which shall satisfy these prior conditions as
fully, efficiently, and as rapidly as possible’ (Evolution and
Ethics, 1947). Later he wrote: * Anything which permits or
promotes open development is right, anything which re-
stricts or frustrates development is wrong. It is a morality of
evolutionary direction’ (Evolution in Action, 1953). Again,
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G. G. Simpson criticized earlier writers for holding up an
arbitrary external standard to which evolutionary ethics
conform (Herbert Spencer’s idea that good conduct makes
‘the totality of life greater’, for instance). He then claimed
that man’s moral standards should have regard to his
possible future rather than his evolutionary past, and
announced several ‘propositions of evolutionary ethics
derived from specifically human evolution’;, which in-
cluded the ‘promotion of knowledge’ and the ‘responsi-
bility’ which that implies, also acceptance ‘of the integrity
and dignity of the individual’ and promotion of ‘the
realization or fulfilment of individual capacities’, provided
that this is done with proper safeguards for the social group
(The Meaning of Evolution, 1951).

Both J. Huxley and Simpson advocated moral or social
aims of which many other people would approve, but their
claim that such aims are demonstrated or justified by
evolution is quite unconvincing. Simpson’s criticism of
earlier writers for applying an arbitary external standard by
which to judge the good holds equally for himself, and both
he and Huxley seem merely to have read their own judg-
ments into evolution (see the criticisms by W. H. Thorpe,
Brit. Soc. Biol. Counc. Occ. Pap., 7, 1950 and H. J. Paton,
The Modern Predicament, 1955). Victorian businessmen
are said to have justified laisser faire economics and
starvation wages for factory hands by reference to natural
selection, a conclusion which Huxley and Simpson would
rightly reject, though they themselves used a similar type of
argument, since they likewise have held up a part (though
a different part) of the evolutionary process as a guide for
human actions.

While Spencer, Simpson and J. Huxley have applied
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some external and apparently arbitrary standard for judg-
ing what is good, such as subserving life, openness of
development, or the fulfilment of individual capacities, and
have held that this standard was justified by evolution,
VVaddington’s position was simpler and more logical: ‘Do
‘v‘ve need some external criterion to decide what is the
good” direction of evolution? . . . I think one can answer
;hg“:i:o‘it’i;e;izrslt external to t}'le mftural world i.s required.’
Simpl ; becane ?Cceptdthe du"ectlon of evolu.tlon a.s g?od
of they comoape. | ;Cgoo accordmg to any reahs't c.lefx.mt.lon
to the last qu(;tatio:n({e and Et}fzcs, 1942). This is similar
; given earlier from Herbert Spencel'
(p. 92).: and it would seem the only possible justification for
e.volutxonary ethics, since the moral standard is the evolu-
Honary process itself, and is not outside it. Nevertheless, on
this view also, an external standard has been used to assess
the good, and Waddington’s definition fails to stand, since
it i legitimate to hold that what has evolved is bad. Effec-
tively, survival is made the measure of good, which fe:
people would accept. Indeed, rather than let 5‘;1 vival dgtew

mine their moral standards, many men have been ready

die for their beliefs.

Waddington's view presents the further difficulty thet

men cannot be sure of what is the present Of future dlre‘:"
tion of evolution, sO are given no reliable smdance for their
actions (especially if their choice should 1tsel.f be a factor
determining the direction of evolution). Finally, manZl'
philosophers hold that it is impossible to replace the wor

‘good’ by any other term or description without leaving
out something essential, so that the good cannot be judged
by any criterion external to it, such as giving happiness to
the greatest number of people, or following the direction of
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evolution (see, for instance, C. E. M. Joad in Waddington’s
Science and Ethics, 1942).

Another great difficulty is to explain man’s preference for
the good. This was not discussed by Simpson or J. Huxley,
but Waddington defined ‘ethical principles as actual psycho-
logical compulsions derived from the experience of the
nature of society’. But ‘the moral experience in its authen-
tic form is surely the opposite of a compulsion. The agent
believes himself to have the responsibility of choice and the
ethical ‘““ought’ is recognized not as something which
must be obeyed but as something which deserves to be
obeyed, though it may be difficult and unpleasant’ (W. R.
Matthews in Waddington’s Science and Ethics, 1942).
Various other advocates of naturalistic ethics have argued
that all men should be fully educated and then, with
sufficient knowledge and reasoning power, they will choose
what is good. But this, of course, is untrue. The dilemma
of conduct is that man, knowing what is good, so often
chooses evil. Ovid wrote ‘ Video meliora proboque, deteriora
sequor’, St. Paul that ‘the evil that I would not, that I do’
(Romans, 7 : 19); and nearly all will agree with J. B. S.
Haldane that science ‘cannot, of course, give an answer to
the question, “Why should I be good?"’ (Science and
Ethics, 1928).

This brief sketch, by a biologist untrained in philo-
sophical thinking, has I hope been a fair statement and fair
criticism of the theories of evolutionary ethics so far put
forward. It seems, to me at least, that such theories have
failed to account for all the important points, namely man’s
possession of moral standards and ethical ideas, the nature
of those standards, man’s preference for the good, and why,
knowing what is good, he so often chooses evil. They have
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failed, in short, to reach the essence of the problem, and
have failed very badly indeed. Hitherto, such theories have
been advocated in print only by atheists or agnostics, but 1
have heard Christian biologists speak in favour of evolu-
tionary ethics in discussion, though their views were not
fully thought out. I do not see how the theory that moral
standards result from natural selection could be truly com-
bined with Christianity, but add this comment in case
evolutionary ethics, like the Life Force, is an idea that is
liable to change sides in the conflict over Darwinism. It
should also be made clear that many other atheists and
agnostics reject evolutionary ethics, indeed I have not read
any professional modern philosopher who upholds this idea.

T. H. Huxley, the greatest of all Darwinists and also the
first agnostic, disagreed with evolutionary ethics so strongly
that it broke his long friendship with Herbert Spencer. ‘I
hear much of the “ethics of evolution”. 1 apprehend that,
?n the broadest sense of the term ** evolution ", there neither
1s, nor can be, any such thing. The notion that the doctrine
of evolution can furnish a foundation for morals seems to me
to bfa an illusion which has arisen from the unfortunate
ambiguity of the term “fittest” in the formula “survival
of the fittest” . . . But the *fittest” which survives in the
struggle for existence may be, and often is, the ethically
worst.” (Life, 1903.) In his Romanes Lecture at Oxford in
1893, given fifty years before that of his grandson already
quoted, T. H. Huxley claimed that ‘cosmic evolution may
teach us how the good and the evil tendencies of man may
have come about; but, in jteelf, it is incompetent to furnish
any better reason why what we call good is preferable to
what we call evil than we had before.” Ever a fighter, he
held that ‘the ethical progress of society depends, not on
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imitating the cosmic process, still less in running away from
it, but in combating it’ (T. H. and J. Huxley, Evolution and
Ethics, 1947).

T. H. Huxley did not explain how the cosmic process
could, of itself, give rise to a system of ethics that was basic-
ally opposed to it, and many have felt this to be an impossible
inconsistency in his view. He seems merely to have
accepted the moral standards of his day as right, while re-
jecting the Christian theology on which they were founded,
and claiming no other foundation for them. He thus laid
himself, and those who think like him, open to the criticism
of A. J. Balfour (The Foundations of Belicf, 1895) that ‘their
spiritual life is parasitic: it is sheltered by convictions which
belong, not to them, but to the society of which they form
a part: it is nourished by processess in which they take no
share. And when those convictions decay, and those pro-
cesses come to an end, the alien life which they have main-
tained can scarce be expected to outlast them.” Many feel
that this prediction is being realized at the present day.

Although the existing theories of evolutionary ethics
have failed, it might be claimed that this is due merely to
insufficient knowledge, and that a satisfactory solution along
such lines can be expected later, just as many of the evolu-
tionary problems that puzzled Darwin and his contempor-
aries have since been solved. Further research, it may be
claimed, will reveal new facts concerning the behaviour of
other mammals and of human infants, and concerning the
parts played respectively by hereditary and nurtural fac-
tors in behaviour, and such -discoveries will throw fresh
light on how moral behaviour develops in the child, and
perhaps on how it was acquired by the human race. But
none of these considerations seems likely to approach the

99



EVOLUTIONARY ETHICS

heart of the matter, which is our seeming power of choice
between actions, and why we feel we ought to choose in one
way rather than another. Science, the philosophers assert,
is concerned only with what is, and not with what ought to
be, and if this assessment is correct, no theory of evolu-
tionary ethics can succeed.



10

Alternatives to Evolutionary Ethics
®

f the theory of evolutionary ethics has to be rejected, i.e.

if moral standards were not evolved because they con-

ferred survival value, it might still be true that man has
evolved wholly by natural selection, if his moral standards
are a product or by-product of some other faculty that has
helped him to survive. Such a view, which might be termed
indirect evolutionary ethics, has been put forward in two
forms, the one attributing morality to reasoning and the
other to the subconscious.

Darwin argued in The Descent of Man (1871) that while
conscience and the moral sense depend in part on social
instincts and sympathies, supported by social opinion, they
are controlled by the intellect, with its capacity for rational
reflection. In the nineteenth century, rationalistic theories
of ethics were advocated by several philosophers; but they
were strongly criticized by others, the critics arguing that
while reasoning helps to clarify moral issues, it cannot be
responsible for the ultimate distinction, or choice, between
right and wrong. The general argument is outside the scope
of this book, but a difficulty from the evolutionary view-
point is relevant, one that was mentioned by Darwin in his
private autobiography (see Frontispiece) and again in a
letter of 1881: ‘With me the horrid doubt always arises
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whether the convictions of man’s mind, which has been
developed from the mind of lower animals, are of any value
or at all trustworthy’ (Life, 1887). But if man’s i'easoning
was evolved solely because it has helped him to survive, the
‘horrid doubt’ would seem a certainty; hence even if
human reasoning were, as Darwin thought, responsible for
moral conduct, its conclusions as to the nature of the good
could not be trusted, if the good means anything more than
that which helps survival.

Two modern upholders of evolutionary ethics, J. Huxley
(Evolution and Ethics, 1947) and especially C. H. Wadding-
ton (Science and Ethics, 1942) have taken a different view,
supplementing their theories with the Freudian idea that
moral attitudes are a product of the subconscious mind,
formed primarily during the period when the infant is
emotionally dependent on its parents. They did not, how-
ever, consider the evolutionary implications of the Freud-
ian concepts. If morality depends on attitudes acquired in
infancy, then it is presumably not concerned directly with
heritable tendencies, on which alone natural selection
operates. Hence it is not at all clear how a Freudian view can
be combined with evolutionary ethics. A general evaluation
of psycho-analysis would be out of place here, but it may be
added that, in so far as it is scientific, it is concerned with
what is and not with what ought to be, and so cannot solve
the problem of morality.

The theory of evolutionary ethics has been based on the
assumptions that man has evolved by natural selection and
that high moral standards are valid. If all forms of the
theory are mistaken, might it be because one of these
underlying assumptions is wrong?

The immense difficulty in supposing that moral and
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other human values are a product of natural evolution has
been for many people the most cogent argument against
natural selection and in favour of a Life Force or holistic
urge. The Life Force, it was felt, might be purposive in-
stead of random, and might provide the external standard
for goodness that is missing from naturalistic theories of
ethics, especially if, as some have held, it emanates from an
Absolute. But as has already been made clear, biologists
accept natural selection as the means of evolution, and there
are strong scientific arguments against any form of Life
Force. In the moral sphere, also, it is hard to see how a Life
Force would account for the existence of evil, or would
provide a reliable guide for human conduct.

If natural selection has to be accepted, should the validity
of high moral standards be questioned? It is curious that,
while many have written of Darwinism’s battle with Chris-
tianity, few have considered its undermining of secular
humanism. Yet as Bernard Shaw wrote, there is about the
Darwinian process ‘a ghastly and damnable reduction of
beauty and intelligence, of strength and purpose, of honour
and aspiration’ (Preface to Back to Methusaleh, 1921). For
if moral standards are really determined through their sur-
vival value, any other value is irrelevant, and the reason-
able man might well disregard them when they conflict
with his personal advantage or that of his children. Since,
however, most people have not heeded Shaw’s warning,
they presumably feel confident that goodness, truth and
beauty have real value and importance.

These considerations suggest that the inadequacies of the
theories of evolutionary ethics cannot be ascribed to false
underlying assumptions concerning either natural selection
or high moral standards. Hence the dispute at Oxford in
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1860 was not, after all, so simple or one-sided. Faultily
though Bishop Wilberforce may have argued, he was aware
that natural selection dispensed with moral values (as
shown by his review of The Origin of Species in The Quar-
terly Review for 1860). T. H. Huxley, on the other hand,
accepted moral standards close to the Christian standards,
though rejecting their Christian foundation and finding no
other basis for them.

As mentioned earlier, scientists have often pictured their
conflict with theology and philosophy as a steady advance,
with field after field of knowledge brought under their
sway, including in recent times much of human nature.
On this view, morality is one of the few unconquered
strongholds. Another is the capacity to apprehend truth, but
Darwin’s ‘horrid doubt’ as to whether the convictions of
man’s evolved mind could be trusted applies as much to
abstract truth as to ethics; and ‘evolutionary truth’ is at
least as suspect as evolutionary ethics. At this point, there-
fore, it would seem that the armies of science are in danger
of destroying their own base. For the scientist must be able
to trust the conclusions of his reasoning. Hence he cannot
accept the theory that man’s mind was evolved wholly by
natural selection if this means, as it would appear to do, that
the conclusions of the ming depend ultimately on their
survival value and not their truth, thus making all scien-

. T'he appreciation of beauty, in 0.}, art and nature, raises
s‘_“‘ﬂar’ though less urgent, difficy)tjes, From the scientific
viewpoint, also, it is hard 0 see hoy free-will or individual
responsibility for conduct could be other than illusory, and
various scientists, including Freudians, have claimed that
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they are illusory. But while, formerly, the influence of
hereditary, nurtural and economic factors on beliefs and
conduct was underestimated, few if any people are pre-
pared in practice to exclude the factor of individua.l res-
ponsibility, and nearly everyone regards it as the ultimate
and decisive factor. Finally, there is the problem of n}an"s
self-awareness. It seems impossible to formulate this 1n
scientific terms, and hence impossible to study its evolu-
tion. Yet it is not merely one part of human experience,
but is central, and on it all the rest (including science)
depends.

These considerations suggest that an essential part of
human experience and human nature lies outside the terms
of reference of science. ‘Man lives in two worlds (or perhaps
more), . . . there is a field, or world, of science in which
questions posed in scientific terms get scientific answers; and
another world, where words like belief, love, splendour and
majesty have meaning. This other world refuses to be shut
out of our experience’ (C. A. Coulson, Science and Christian
Belief, 1955). In relation to moral freedom, again, ‘if, as
seems probable, the scientific point of view is incompatible
with freedom . . . then as moral agents we have to maintain
that the scientific point of view is not enough. There are
two points of view—the moral and the scientific—and while
each may be valid within its own sphere, it is from the moral
point of view that we get the fullest insight into human
action.” (H. J. Paton, The Modern Predicament, 1955.)
This idea is not, of course, new, but it has needed re-stating
in an age dominated by science.

It was stressed earlier that, whatever beliefs a person
holds, he should accept the findings of science. It is equally
important to ensure that claims made by scientists in the

105



ALTERNATIVES TO EVOLUTIONARY ETHICS

name of science relate to genuinely scientific matters.
When such claims are really philosophical, this should be
made clear, since otherwise they may acquire a spurious
authority. In particular, the claim for which Darwinism
stands, that man has evolved wholly by natural means, is a
philosophical and not a scientific claim; which has not
always been made clear.

If an essential part of human nature lies outside the
terms of reference of science, then, since all natural pheno-
mena can be studied scientifically, it would appear to follow
that man has not evolved wholly by natural means. If, on
the other hand, man evolved wholly by natural means,
then all human nature should be interpretable in scientific
terms, which would seem to make individual responsibility
an illusion, high moral standards a mistake, and intellec-
tual conclusions untrustworthy. Yet individual responsi-
bility, morality and truth seem valid in the light of other,
though non-scientific, experience of human nature.

The Christian resolves the difficulty by supposing that
man has spiritual characteristics, with which morality and
individual responsibility are linked. As set out in allegory
in Genesis, God, who is wholly good, created the world,
including man, but man sinned, i.e., disobeyed God’s will
for him. The doctrine of the Fall and of Original Sin seeks
to interpret what Christians regard as a fact of human
nature, that ‘we do not start fair, with a neutral disposition
which can, by our own efforts and the help of grace, be
converted into one of positive holiness, but with a definite
bias towards evil contracted quite apart from any sins of our
own’ (W. L. Knox and A. R. Vidler, The Development of
Modern Catholicism, 1933). This bias is held to be due to a
subordinate power of evil in the world which influenced the
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first and all later men. ‘We wrestle not against flesh and
blood, but against principalities, against powers’ (St. Paul,
Ephesians, 6 : 12). ‘ If there be a God, since there is a God,
the human race is implicated in some terrible aboriginal
calamity. It is out of joint with the purposes of its Creator’
(J. H. Newman, Apologia pro Fita sua, 1864).

The nature of the Fall has been variously interpreted in
different ages (see N. P. Williams, The Ideas of the Fall and
of Original Sin, 1927). Roman Catholics still hold that
‘original sin is the result of a sin committed, in actual his-
torical fact, by an individual man named Adam, and it is
a quality native to all of us, only because it has been handed
down by descent from him’ (quoted from the papal en-
cyclical Human generis, 1950, transl. R. A. Knox). That is
the chief reason why Roman Catholics maintain that Adam
and Eve were the parents of the whole human race. Modern
Protestants often take a more allegorical view of Genesis,
and while acknowledging that all men have a bias towards
evil, tend to leave open the question of whether this comes
through direct descent from Adam, or in some other and
undefined way.

Whether a more literal or a more allegorical view is
taken, the doctrine of the Fall is basic to Christian belief.
The statement by Darwinists such as G. G. Simpson (The
Meaning of Evolution, 1951) that ‘man has risen, not
fallen’ misses the point. The human race evolved from
beasts, and each adult was once an unconscious embryo, but
until a man has attained to his peculiar powers, he cannot
misuse them. An act that we regard as evil for a man would
not be evil if performed by a bird, since evil comes in ques-
tion only when there is responsibility for action. The Chris-
tian view is superior to that of evolutionary ethics in
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recognizing the importance of individual responsibility, high
moral standards and the tendency for man to do evil; and
though the language used is allegorical, not scientific, T. H.
Huxley acknowledged that ‘it is the secret of the superior-
ity of the best theological teachers to the majority of their
opponents that they substantially recognize these realities
of things, however strange the forms in which they clothe
their conceptions. The doctrines of . . . original sin, of the
innate depravity of man . . . of the primacy of Satan in this
world . . . of a malevolent Demiurgus subordinate to a
benevolent Almighty, who has only lately revealed himself,
faulty as they are, appear to me to be vastly nearer the
truth than the ‘liberal’ popular illusions that babies are all
born €?°d’ and that the example of a corrupt society is
responsible for their failure to remain so; that it is given to
everybody to reach the ethical ideal if he will only try . ..
and other optimistic fizments’ (Life, 1903).

The Christian must accept the findings of science, and
hence should accept man’s evolution by natural selection.
But natural selection is amoral, so cannot have produced
man’s moral or spiritual characteristics. These might, as
suggeste'd in Chaf_’te" 8, have been received through super-
natural intervention at the transition from proto-human to
true man. There is little, if anything, to recommend
another suggestion, that mora] purpose was somehow em-
bedded in the evolutionary process from the start, as it is
hard to attach any precise meaning to it, and it comes
dangerously close to the doctrine of the Life Force, if not to
pantheism. Other Christians may prefer not to speculate,
accepting man’s evolution by natural selection and his
possession of spiritual attributes, and acknowledging that
while these statements seem contradictory, both are in fact
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true; they belong to different, though complementary,
fields of knowledge, which, for the present at least, cannot
be discussed in the same terms of reference. St. Augustine
held that ‘if we cannot resolve such a contradiction [be-
tween scientific and religious knowledge] we are to suspend
judgment, not doubting either the Holy Scripture or the
results of human observation and reasoning, but believing
that it is possible, given sufficient knowledge and under-
standing, to reconcile the apparent contradiction’ (quoted
by F. S. Taylor, Man and Matter, 1951).

This is not the only, or the hardest, contradiction for the
Christian. It is also difficult to comprehend how, if God is
wholly good, evil could ever have arisen, and how, if God is
all-knowing (so knows what is to come), man can have any
responsibility for action. Secular humanists may therefore
argue that Christian belief should be rejected, but they
themselves are in as great a dilemma, though a different
one, since it seems impossible to justify high moral standards
or abstract truth from the evolutionary process, and indi-
vidual responsibility seems incompatible with science. If
morality, truth and individual responsibility are valid but lie
outside science, then Darwinism can never give an adequate
account of man's nature. Hence Darwinism is irrecon-
cilable with Christianity, and with at least some forms of
secular humanism. Other philosophical systems exist, some
theistic and others atheistic, but their consideration falls
outside the scope of this book; they seem to involve gaps and
contradictions at least as great as those apparent in Chris-
tianity on the one hand and secular humanism on the other.
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The Continuing Conflict
@

he conflict between Darwinism and Christianity is

rarely discussed any more, at least among biologists.

Both the many non-Christians and the few Chris-
tians among them tend to think, though for different
reasons, that it lies in the past. Yet if the arguments in the
last chapter are sound, Darwinism seems irreconcilable with
Christian, and perhaps with any, moral standards. If there
is not enough evidence to solve a problem in science, most
people keep an open mind while awaiting further informa-
tion. But everyone has to take moral decisions, and so forms
a basis for his conduct, and this applies as much to those
who suppose that moral standards need no basis as to those
who postulate a supernatural sanction. It is not possible to
keep an open mind about morals, and that is why the con-
flict between Darwinism and Christianity regarding the
nature of man was fought so violently in the past; while the
present lack of interest in it might be held to reflect a moral
decline. As R. A. Knox pointed out in bsolute and Abitof-
hell (1912), the Victorian ‘I believe’ was later corrected to
‘one does feel’; and now it is ‘couldn’t care less’.

It is outside the plan of this book, and beyond my com-
petence, to state the general arguments for and against
Christianity, but it may be worth noting that the evidence
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for it is of two main types, neither of which is scientific, so
that both come hardly to those trained primarily in science.
One type is general and philosophical, and concerned with
such problems as morals, the first cause and natural law,
while the other is particular and historical, and concerned
especially with the events recorded in the New Testament.
The nature of the universe and of man presents an extra-
ordinary problem, however it be interpreted, while deduc-
tions from general principles could hardly have led men to
the kind of conclusions about God’s nature and actions
which Christians claim were revealed by the life of Jesus
Christ. Many will therefore agree with Jeremy Taylor, that
the Christian truths ‘are articles of so mysterious a philo-
sophy, that we could have inferred them from no premises,
discoursed them upon the stock of no natural or scientific
principles; nothing but God and God’s Spirit could have
taught them to us’ (Of the Spirit of Grace, Sermon, 1651).

Under the impact of Darwinism, the Victorians formed a
Metaphysical Society, in which eminent atheists, agnostics,
humanists, Anglicans and Roman Catholics, including T. H.
Huxley, Tyndall, Tennyson, Ruskin, Gladstone and Man-
ning, met for discussions. They did not convert each other;
the evidence both for and against Christianity is not con-
vincing in the same sense that good scientific evidence is
convincing. Nevertheless, Christians have not infrequently
become atheists and atheists Christians. Either view in-
volves unexplained gaps and contradictions, which relate
not to trivial but to fundamental points. Hence the decision
is not appreciably easier for the few with great knowledge
of science and philosophy than for the huge majority of
mankind with scarcely any knowledge of either. All men
are in the dark, though Christians would quote St. John’s
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Gospel (1 : 5) that ‘the light shineth in darkness; and the
darkness comprehended it not.’

Because the rational arguments for Christianity are by
no means compelling, it seems necessary to add personal
religious experience, which to some is totally convincing
and by others is unfelt or deemed an illusion. St. Paul and
many later converts to the Christian faith felt that they did
not choose, but rather were called; and on the other side,
various modern writers ascribe religious beliefs to irrational
but natural causes, such as a transferred father-love or a
bourgeois upbringing. For its adherents, the acceptance
of Christianity is an act of faith; and faith, J. H. Newman
said in a sermon of 183, ‘is an instrument of knowledge
and action. . . distinct from those which nature supplies,
and. . . independent of what is commonly understood by
reason’. Further, ‘faith is a principle of action, and action
does not allow time for minute and finished investigations’,
and while it is ‘the chosen instrument connecting heaven
and earth’, it is ‘of a nature to excite the contempt or
ridicule of the world’ (Fifteen Sermons preached before
the University of Ozford). Since the matter is thus put
beyond the province of reason, Christian and agnostic in-
evitably disagree, though both may accept Newman’s con-
clusion, that ‘half the controversies in this world are verbal
ones; and could they be brought to a plain issue, they
would be brought to a prompt termination. . . When men
understand each other’s meaning, they see, for the most
part, that controversy is either superflous or hopeless’.

The aim of this book is not to solve man’s intellectual and
metaphysical difficulties, but the much narrower one of
assessing Darwinism in relation to them. In this connection,
I think it legitimate to draw the following ten conclusions
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from the arguments of previous chapters, though they may
not be agreed by all readers:

1. Animal evolution is an historical fact, and fossils have
been found which link man with ape-like forms, so that there
is every reason to hold that man evolved from other animals.

2. Various statements concerning natural history in the
first three chapters of Genesis are factually wrong. But these
chapters should be regarded as allegorical, or at least as
allegorical history, which is probably what their writers
intended them to be. This need in no way lessen their spiri-
tual truth, which is concerned with matters that come out-
side science.

3. Evolution is comprehensible in terms of the natural
selection of hereditary variations, and so far as known, does
not take place in any other way. The variations are random
in relation to the needs of the animal, and the directions of
evolution are determined by natural selection.

4. For this and other reasons, the concept of either an
internal urge or an external Life Force directing the course
of evolution is inadmissible. It is also unnecessary and un-
desirable to postulate that animal evolution has been helped
by supernatural interferences with natural laws.

5. The fear that the course of evolution has been entirely
‘fortuitous’ or ‘random’ is due to a misunderstanding, since
evolution has proceeded in accordance with natural laws.
The alternative fear that its course has been rigidly pre-
determined by mechanistic forces is likewise due to a mis-
understanding, since evolution has taken a particular his-
torical course; and the true nature of scientific laws and of
historical sequences, and their connection with causation
and determinism, are hard problems in philosophy on which
the theory of evolution throws no special light.
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6. That the universe appears to be run according to
natural laws does not, in itself, provide a compelling argu-
ment for either theism or atheism, though such a claim has
been made both ways. While, too, some have vividly felt the
existence of God from the grandeur of the universe or the
beauty of living things, others have felt nothing of the kind.

7. All should accept the findings of science in the field of
science. The agnostic T. H. Huxley—* follow humbly wher-
ever nature leads’—and the parson Charles Kingsley—
‘science is the Voice of God’—speak to the same effect on
this point. Hence though it may be hard for some Christians
to reconcile natural selection with the God of mercy, or for
some secular humanists to reconcile man’s evolution by
natural selection with morality or beauty, such difficulties
provide no valid reason for doubting scientific evidence.

8. On the other hand, it is important that the claims
made by scientists in the name of science should relate to
genuinely scientific matters, and that when they really
refer to philosophical problems, this should be made clear.
In particular, the claim that man has evolved wholly by

natural means is philosophical and not scientific.

9- The theory that man’s moral behaviour has been
evolved, directly or indirectly, by natural selection fails to
account for the essential aspects of the moral experience.
Yet 10 other means of evolution is admitted by biologists.

10. Science has not accounted for morality, truth, beauty,
individual responsibility or self-awareness, and many people
hold that, from its nature, it can never do so, in which case
a valid and central part of human experience lies outside
science. But if man evolved wholly by natural means, it
might be supposed that all human nature should be inter-
pretable in scientific terms. It might therefore be argued
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that man cannot have evolved wholly by natural means.
But others would disagree, since there are unbridged gaps
and unreconciled contradictions in every view of the mean-
ing, or lack of meaning, of the universe.

These ten points summarize what may reasonably be con-
cluded from the evidence, but they do not take us nearly far
enough for deciding the basis for our lives and conduct.
Hence the question is, which set of gaps and contradictions
are to be accepted. A Christian, agreeing to man’s evolu-
tion by natural selection, has to add that man has spiritual
attributes, good and evil, that are not a result of this
evolution, but are of supernatural origin. A secular human-
ist, likewise agreeing to evolution by natural selection,
accepts the validity of morality, truth and beauty, while
acknowledging that their genesis cannot yet be estab-
lished. At the present day, both these views are honestly
held, and one need not doubt the integrity of either Christ-
ian or agnostic biologists. On the other hand, it is extremely
hard to maintain that moral and other values are, or could
be, a product of biological evolution, or alternatively, that
because they are inexplicable in terms of science, their
value is illusory and should be disregarded.

At this point in the book, one critic commented that I
had now got the two chief combatants satisfactorily into the
ring, stripped clear of inessentials so that the real fight could
begin, and that then, just as the climax seemed imminent, I
disappointingly left off. But this is to misunderstand my aim,
which, as already mentioned, is not to plead for theism or
atheism, but to assess Darwinism in relation to them. The
problems discussed in this book, in so far as they are scien-
titic, have been largely solved, while in so far as they are
philosophical, the theory of evolution and its consequences
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seem to have advanced them little further. Readers may be
disappointed that Darwinism has not achieved more,
especially after the high hopes once held out for it. Yet it is
not really surprising that it has failed to solve the ultimate
problems of philosophy; and a worth-while advance has
been made, if only in a better understanding of the limit-
ations of human inquiry.

If, with T. H. Huxley, we ‘follow humbly wherever
nature leads’, we must acknowledge that the essence of
human nature remains as mysterious and exciting as before.
It therefore seems fitting to end with some selected couplets
from Alexander Pope’s Essay on Man of 1752-4, though
similar views could be found in much earlier and later
writers:

Placed on this isthmus of a middle state,

A being darkly wise and rudely great;

He hangs between; in doubt to act or rest;
In doubt to deem himself a god, or beast;
Created half to rise, and half to fall;
Great lord of all things, yet a prey to all;
Sole judge of truth, in endless error hurled;
The glory, jest and riddle of the world.
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or a reprint of this book four years after it appeared,
FI take the opportunity to discuss certain works pub-

lished in the interval, and to add some afterthoughts
on Creative Evolutica, Evolutionary Ethics, and the seeming
gap between other animals and man. In what follows, the
word antea and a page number in brackets refer to the
relevant section of my own book while all other page
numbers refer to the book of whichever author I am dis-
cussing.

In Adventures with the Missing Link (1959), R. A. Dart
showed that South African Australopithecus fabricated many
tools out of bone and some from stone. Hence though this
creature was much more primitive than early Homo
sapiens in size of brain, he was much closer to him in
behaviour than I implied (antea pp. 26—27). As a depressing
indication in the same direction, Australopithecus was
apparently liable to kill his fellows by breaking their skulls
with a stone, behaviour that stands in marked contrast to
what has recently been reported of the friendly and peace-
ful ways of the Gorilla (J. T. Emlen & G. B. Schaller, 1960,
‘In the home of the Mountain Gorilla’, Animal Kingdom,
63, pp. 9g8-108).
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Since 1956, two further books have been published
advocating forms of Creative Evolution, namely Personal
Knowledge (1958) by M . Polanyi and The Phenomenon of
Man (English translation 1959) by P. Teilhard de Chardin.
Polanyi’s book, which deals mainly with other problems,
cannot be lightly dismissed, while despite adverse reviews
by Roman Catholic theologians on the one hand and
agnostic biologists on the other, The Phenomenon of Man
was rated by many general critics as the most important
book of the year, if not of the century. Yet neither of these
works makes me wish to change in any way what I wrote
against the concept of Creative Evolution (antea Chapter 5).
They make it necessary, however, to consider further why
views so unacceptable to biological specialists should be so
widely acclaimed by others at the present day. There are,
I suggest, two main reasons. Firstly, the metaphysical impli-
cations of natural selection continue to be misunderstood,
and it is still argued, in particular, that animal adaptations
could never have been brought about ‘by chance’, while
Christians still wish to see direct evidence for theistic design
in nature. Secondly, it is felt that Creative Evolution may
provide the basis for human values that natural selection
seems incapable of doing.

In regard to the first point, Professor Polanyi, conceiving
the animal world as ‘a continuous ascending evolutionary
achievement’, wrote that ‘the action of the ordering prin-
ciple underlying such a persistent creative trend is neces-
sarily overlooked or denied by the theory of natural selection,
since it cannot be accounted for in terms of mutation plus
natural selection’. Again, ‘all attempts at explaining the
evolution of complex organs by chance variations in certain

chemical bonds of the germ plasm must fail’ and he con-
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cluded that it is necessary to assume ‘finalistic principles
of evolution’ (Personal Knowledge, pp. 385, 401). Father
Teilhard de Chardin thought natural selection hardly
worth discussing and he likewise equated it with evolution
‘by chance’ (The Phenomenon of Man, p. 140, note).
Hence both authors subscribed to what T. H. Huxley
termed a ‘perhaps immortal fallacy’ (antea p. 64). As I
stressed in Chapter 6, natural selection does not mean
evolution by chance, but evolution by natural laws, and as
such it is not necessarily inconsistent with Polanyi’s finalis-
tic principles of evolution’. This last is a teleological concept
proper to metaphysics but irrelevant to science, and accep-
tance of natural selection as the main agent of evolution
makes the existence of ‘finalistic principles’ neither less nor
more likely than before.

The same point lies at the heart of the difficulty for
Christians secking evidence for theistic planning in nature.
They have been answered by the Oxford theologian Dr.
E. L. Mascall, who wrote: ‘Perhaps some modern apologists
have gone badly astray in looking for direct evidence of
God’s design in the evolutionary process. The truth may be
that God is able to achieve His ends without that sort of
design.” Again, ‘We need not worry that science describes
the course of evolution in impersonal concepts; that is its
job. What is reprehensible is any attempt to treat the
scientific account as if it were a metaphysical one.’ He added
that, ‘for Christian theism, no events are fortuitous in the
ultimate metaphysical sense’ (The Importance of being
Human, 1959, pp. 15, 17). The same author discussed
various other evolutionary problems from the Christian
standpoint in his Christian Theology and Natural Science
(1956), which appeared too late for mention in my book.
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For most people today, the greatest difficulty over natural
selection is the origin of human values. Put crudely, truth,
goodness and the sense of beauty must have come from
somewhere, so their basis is presumably present in other
animals and even in the inanimate world; but such qualities
could not emerge by purely natural means, so the course of
animal evolution must have been directed by a I.ife Force
or similar entity.

Professor Polanyi followed his statement, already quoted,
that ‘all'attemp‘ts at explaining the evolution of complex
organs by chance variations in certain chemical bonds of the
germ pilasm must fail’ with ‘I would not feel so certain of
this, had I not before me the rise of human personhood,
which manifestly demands the assumption of finalistic prin-
ciples of evolution. I shall be satisfied, therefore, to rest my
case for the acknowledgement of the principles in question
on the argument dealing with the emergence of sentience
and personhood’ (Personal Knowledge, p. 401). The same
point was made earlier by Jacquetta Hawkes, who wrote
that it was the existence of Shakespeare, rather than the
Argus Pheasant (antea p. 52), that really persuaded her that
natural selection was inadequate (Man on Earth, 1954).
Indeed, had it been possible to exclude man from consid-
eration, the scientific arguments given in Chapter 5 against
Creative Evolution and in favour of natural selection might
by now have been generally accepted. Understandably,
however, those without biological training have attached
less weight to technical evidence about animals than to the
apparent impossibility of deriving human values from a
natural process.

Father Teilhard de Chardin, though stressing the unique

attributes of man, sought for rudiments of them lower in the
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evolutionary scale. ‘We can only really come to grips in a
positive way with one single ‘interiority’ in the world; our
own dircctly, and at the same time that of other men by
immediate equivalence, thanks to language. But we have
every reason to think that in animals too a certain inward-
ness exists, approximately proportional to the development
of their brains’ (The Phenomenon of Man, p. 144). But as I
argue later, such ‘inwardness’ is unobservable, and so is
outside scientific investigation. This applies more strongly
to Teilhard’s later statement that ‘we are logically forced
to assume the existence in rudimentary form (in a micro-
scopic, Z.e. an infinitely diffuse, state) of some sort of psyche
in every corpuscle, even in those (the mega;molecules and
below) whose complexity is of such a low or modest order
as to render it (the psyche) imperceptible’ (ibid. pp.
. 301-302). Indeed, if ‘ psyche’ is used here to imply any form
of ‘inwardness’ or ‘soul’, I can attach no meaning to it,
while if it refers merely to the existence of organisation, a
different word should have been employed, and not one
with such overtones. But Teilhard is a mystic rather than
a scientist, for surely no biologist could have written that
‘if the tiger elongates its fangs and sharpens its claws [he
meant, in the course of its evolutionary history], is it not
rather because, following its line of descent, it receives,
develops and hands on the ‘‘soul of a carnivore?’ (ibid.
p- 150).

The existence of evil constitutes a further difficulty for
the advocates of Creative Evolution, many of whom have
ignored it, while others have discussed it inadequately.
Teilhard de Chardin was heavily criticised for this omission
by Roman Catholic theologians, while Thomist philosophers
have attacked his philosophical views on other grounds that
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are beyond my competence to discuss. Yet despite the
weighty criticisms by evolutionary biologists, theologians
and philosophers, in short by those whose training should
have made them most competent to judge, The Phenomenon
of Man has been a best-seller, partly through its force and
patent sincerity, but mainly because it seems to provide a
bridge between other animals and man in evolutionary
terms that preserve human values; but the bridge is, I
suggest, ill-founded.

While Teilhard sought to bridge the gap by finding the
basis of man’s peculiar qualities in other animals, Wadding-
ton* and the other advocates of Evolutionary FEthics con-
sidered earlier (antea Chapter g) tried to do so by interpreting
these qualities in terms of the means (natural selection)
that have been established as effective in animal evolution.
I'n this connection, I think that I formerly attached too
little importance to the possibility that much of man’s
PehaViour could have been evolved through its contribut-
Ing to the survival of the group to which he belonged
(ante¢.z PP- 93-4). Many of man’s social attitudes, including
a desire to help his fellows, seem so deep-seated, and find
suc.:h obvious parallels in the behaviour of other social
flmmals, such as apes or dogs, that it seems reasonable to
?nfer that partly innate tendencies are involved; and any
Innate tendencies must have been subject to natural
select?on. Moreover, natural selection.could operate through
selection of the tribe, pack or other social unit provided
that, on balance, the social behaviour in question increased
the chances of survival of the group, and hence of the
individuals Composing it and their offspring. The critical

* C. H. Waddington’s new book, The Ethical Animal (1g60), unfortun-
ately appeared t00 late for consjderation here.
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words here are ‘on balance’. If a member of the pack died
in defence of the pack, this individual would leave no
further offspring, so natural selection would on this occasion
operate against its behaviour, even though the rest of the
pack benefited. But if on many similar occasions a defending
member of the pack did not die, and if such behaviour im-
proved the chances of survival of all in the pack, natural
selection would on balance strengthen the innate basis of
such behaviour in future generations. I conclude that, at
least up to the level attained by a dog or ape, man’s social
behaviouir could be a product of evolution by natural selection.
However, what has been said so far refers to social
behaviour and not to moral conduct, and between them
there is a great difference. The worker ant is highly social,
but no one would call it moral. The dog is social, and though
we may hesitate whether to accord it a moral faculty, we
probably decide against it. Moral conduct is involved only
when a genuine choice between actions is possible. We hold
that man has a genuine choice through introspection, and
through what others tell us of their introspection. There is
no scientific test for it, which may be why some philosophers
have denied free-will, but we act as though we had it. To
take only one example, a judge sends a convicted person to
prison if the members of the jury decide that he was respon-
sible for his actions, but he remits him for mental care if
they decide that he was irresponsible, and the validity
of this distinction is accepted by current civilised opinion.
We cannot, however, arrange an experiment in such a
way that, if an animal does one thing we can infer that it
has free-will, whereas if it does another we can infer that
it has not got it. Sometimes, it is true, we see a mammal
or bird delay or hesitate before it acts, but then the biologist
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might say that it was subject to conflicting drives, one of
which proved strongest, and every type of biological
explanation, whether in terms of drives or other factors,
omits the possibility of the animal possessing free-will.

Free-will presumably depends on self-awareness, for the
presence or absence of which in other animals there seems,
once again, to be no scientific test. We sometimes speak of
a pet dog being ‘pleased’, or ‘guilty’, implying that it has
self-awareness, but we should strictly have said ‘as if
pleased, or guilty’, and there seems no way of passing
beyond ‘as if’. It might be objected that this is merely a
quibble, since the only possible reason for a dog looking
guilty is that it feels guilty. A satisfactory biological reason
can, however, be suggested. We recognise a dog as guilty
because in a certain type of external situation it adopts a
characteristic posture, which includes placing its tail be-
tween its legs. N. Tinbergen (The Study of Instinct, 1951)
?ms shown that characteristic, often innate, postures are an
!mportant means of communication between fellow-mem-
bfers of a‘species in birds and other animals with respect to
diverse Situations, including aggressive, sexual and social
ones. Observations on wild dogs would be needed to establish
the function of the dog’s guilt-display, but at a guess, it
perh.aps mﬁﬁgates the attacks of fellow-members of the
Species against an individual found acting contrary to them,
especially, perhaps, against an individual lower in the social
hierarchy or peck-order.

Man also has a guilt-display, which includes blushing,
and as in dogs, this display occurs not when we act anti-
socially but when we are found out. Blushing is largely
outside our conscious control and occurs primarily on those
areas of skin which our fellows can see, suggesting that
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though blushing has a physiological cause, it has been
evolved as a means of communication. Further, when others
see us blushing they get embarrassed, which conceivably
mitigates the severity of their censure, though this point
nceds checking. If this view is correct, blushing may have
had survival value both in reducing the hurt to an offender
and also in helping the group to cohere, and hence to
survive better.

This digression is purely speculative, but I have intro-
duced it to suggest the kind of way in which human social
behaviour might have been evolved through natural selec-
tion at a rather primitive level, and also to show that
cvidence apparently in favour of self-awareness in other
animals may be explicable in scientific terms. This is not
necessarily to deny that other animals have self-awareness
or free-will, but merely to reiterate that we have no means
of telling; and so long as we have no means of telling, we
are not justified in attributing or denying moral conduct to
them. The gap in knowledge, apparently insuperable,
allows the evolutionist to assert that man evolved his
peculiar faculties gradually from rudiments in other
animals, but it equally allows others to assert that, so far
as free-will, self-awareness and moral conduct are con-
cerned, there is an absolute difference between other
animals and man.

At this point it is necessary to define what we mean by
man. No difficulty arises among living forms, for man
shows clear-cut anatomical differences from all living apes.
But if one had available the whole fossil record from man’s
ape-like ancestors to true man, one would find a continuous
slow change in anatomical features, with no definite point
at which one could say that the human species began. If
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we maintain T. H. Huxley’s principle of the continuity of
evolution, there must have been a similar slow devclop-
ment of man’s moral faculty and the other attributes of his
inner life, but there is no way of investigating this scien-
tifically, and if man can be defined as a being with special
inner attributes, for instance as a moral being, a sudden
origin is conceivable (¢f. antea pp. 87-90).

However, although it may be theoretically conceivable,
nearly all agnostics and at least some Christians will be
properly reluctant to admit the possibility of any kind of
break in evolutionary continuity. I suggest, nevertheless,
that the opposite view deserves fuller consideration than is
usnally accorded it. As Teilhard de Chardin wrote: If the
threshold of reflection is really (as its physical nature
seems to require, and we ourselves have admitted) a
critical transformation, a mutation from zero to every-
thing, it is impossible for us to imagine an intermediary
individual at this precise level. Either this being has not
been reached, or it has already got beyond, this change of
state. Look at it as we will, we cannot avoid the alternative—
either thought is unthinkable by a denial of its psychical
transcendence over instinct, or we are forccd to admit that
it appeared between two individuals’ (The Phenomenon of
Man, P- 171). As so often with Teilhard, this is more an
assertion than an argument, but it refers to a difficulty that
is usually slurred over, and it was written, be it noted, by
a man who was as thOl‘Ough-going an evolutionist as any.

The usual reply is that there need be no difficulty in
conceiving the eVOIUtiOnary change as gradual, since we
see a similar gradual change each time that an insentient
puman embryo grows through babyhood into an adult
person. This does not, hOWe\(;er, reach the heart of the
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difficulty, for a baby is a potential moral being and its self-
awareness has to wait on the physical maturation of its
brain. Even at the apatomical level, biologists have aban-
doned the view that the embryo passes through the succes
sive evolutionary stages of its adult ancestors, and the sens¢
in which the human embryo is a potential moral being is
very different from the sense in which this might be said
of the extinct ape-like creatures directly ancestral to man-:
Hence any parallel between the two is of doubtful validity-

Finally, even if it be accepted, as I think it should, that
man’s social tendencies were initially evolved through
natural selection, the origin of man’s moral conduct remains
an open question, particularly because it seems impossible
to find a natural or scientific basis for moral values. In this
connection it is disappointing for the biologist to find that
professional philosophers usually ignore Evolutionary Ethics.
So much is this so that, in a recent highly competent review
of the chief contributions to ethics in the present century
(Ethics since 1goo by M. Warnock, 1960), Evolutionary Ethics
received only the barest mention, and that in connection
with G. E.Moore’s refutation of Herbert Spencer. Even if,
from the philosopher’s viewpoint, Evolutionary Ethics con-
stitutes a completely misguided approach, it is an approach
that has strongly attracted biologists and other philosophi’
cally untrained persons, especially those who have appre-
ciated the importance of natural selection in evolution.
Indeed, both in discussions and in questions after lectures,
I have often heard the idea of Evolutionary Ethics put
forward anew by persons who did not realise that others had
thought of it before. The same doubtless applies to many
other outmoded philosophical ideas, and philosophers may
rightly hold that we should not discuss the origin of morals
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until we know more of what morals mnean and more about
the kind of concepts that moral conduct involves. At the
same time, the origin of morals is being questioned by many
people at the present day, and if philosophers are right that
this question lies outside the terms of reference of science,
so that neither the biologist nor the psychologist is qualified
to answer it, then presumably it comes within the terms of
philosophy and is worthy of the philosopher’s attention.

To conclude, it seems certain that man’s physical evolu-
tion from ape-like ancestors occurred gradually by natural
means, and it is reasonable to.postulate the same for his
overt behaviour, including his social behaviour. But
though it would seem to follow that man’s inner attributes,
including his moral conduct, likewise arose by gradual and
natural means, the attempts to bridge the apparent gap
between animals and man in this respect have been highly
unconvmcmg On the one hand, arguing from man down-
ward, the upholders of Creative Evolution -have postulated
a ‘Life Force’ directing the mutations, a ‘psyche’ in the
molecules or ‘goodness’ or ‘mind’ in the stuff from which
the universe is made, which are concepts of teleology or
metaphysics unobservable by science. On the other hand,
arguing from animals upward, the upholders of Evolutionary
Ethics have postulated that moral conduct is a product of
natural selection, thus reducmg it to social behaviour and
missing the essence of the human experience; and this
involves bringing a scientific concept into a branch of
philosophy where it is at best irrelevant. Both these types
of approach should be rejected, not through inadequate
evidence, but because each involves the extension of a
branch of learning beyond its proper terms of reference.

Teilhard de Chardin has a strong case for asserting that
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an intermediate stage is inconceivable between the absence
and the possession of self-awareness, and the same might
be argucd of free-will and moral conduct (even though,
once acquired, they might be developed further). Neverthe-
less, it offend’s one’s preconceptions of economy to postulate
a break in evolutionary continuity, even if solely with
respect to man’s inner world of values. Perhaps the diffi-
culty arises because it is wrong to picture the problem as a
‘gap’ to be ‘bridged’. We readily accept the idea of a
bridge between ape-like forms and’ man with respect to
anatomy and overt behaviour, because other animals show
at least rudiments of what is found in man, so the bridge
is securely founded at both ends. But whether anything of
man’s moral conduct and other inner attributes is present
in other animals, and if so in what form, is unobservable,
so in respect to these attributes there is no foundation for
a bridge at the animal end. This suggests that the real gap
is not between other animals and man, but between two
methods of enquiry, scientific and philosophic, both of
which are valid in the study of human nature, but only
one of which, the scientific, is valid in the study of other
animals. If this interpretation is correct, it suggests on the
one hand that no truly scientific. theory can conflict with
Christian beliefs, and on the other hand that the agnostic
may accept the idea of man’s evolution through natural
selection without feeling that the basis of moral and other
values is thereby undermined. This does not mean that my
original sub-title was wrong and that the conflict has, after
all been resolved, but it may mean that the battles have
been fought over ideas that were wrongly formulated on
both sides. On any view, Christian or agnostic, a tre-
mendous riddle remains.
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