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SYNOPSIS OF CHARLES DARWIN’S LIFE
CHARLES DARWIN 1809-1882

HEREDITY

DESCENT in four distinct lincs from Charlemagne and Alfred the Great
through some of the most noteworthy men in European History.

GranpraTier: Erasmus Darwin:  Fellow of the Royal Society.

Fatuer: Robert Waring Darwin:  Fellow of the Royal Socicty.

SusjEct: Charles Darwin:

Sons: George, Francis, and Horac

GranDson: Charles Galton Darw
e Pedigree in * Life of Galton,” vol. 1.

| EDUCATION
! 1821-1825: Shreusbury School
| “Thus school as a means of education to me was a smple blank.”
I 1825-1827: Edinburgh University.
“The msteuction at Edibugh was altogether by lectues and
these were mtolerably dull”
1828-1851: Cambridge Universiy.
years wasted as fa g5 the academcal stes were con

cemed, s completely as at Edinburgh and at sch

Voyage on the *Beas

| iy adueation ey began on bosed the esgie
1842 Seutled at ' Down,’ Beckenham, Kent.

LIFE WORK
Geology and reduction of * Beagle’ Zoology.

First definite written shape given to ideas on Evolution.
Collecting and digesting material on Evolution.

Letters to Lyall and Asa Gray on Evolution.

Publication of *“Origin of Species by Natural Selection” in
conjunction with A. R. Wallace.

Darwin's *Origin of Species”
““He delivered a thought-reversing doctrne to mankind with as
e distubance as owsble to the deeply-ooted sentiments of
the ag Hoxiey

Fertlsation of Orehids.”
“Movements and Habits of Climbing Plants.
& Faciation of Ankeala and Plane undor Darsestic "
“The Descent of Man.

“l'_xp:zssmn of the Emotions in Man and Animals.”
“Insectivorous Plants
““Biography of Brasmus Dar
 Formation af Vegeuble Mould through acton of Worm
Death, April 19¢h, and Burial, April 206, in Westminater
Abbey.

L aever entored Ius presence without feeing as o man n the

. prosance o a beloved soveregn, Ho vas so wlly rse of petty
fauits, 30 zoyal minded, 5o helpful and sympathetie, 1 is
privilege to have known such a man, who Stands head .m(l

ANCIS GALTON.




EVOLUTION IN THE ROUGHEST OUTLINE

(See Osborn, Origin and Eolution of Life, p
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EVOLUTION IN THE ROUGHEST OUTLINE
Tenfold Enlargement of Tertiary and Quaternary Times
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OU ask me what is the ultimate purpose of this story
of life>—Does the real connoisseur seck the ultimate
purpose of a_great composition, or is he not content

to study and enjov it, and this even when the artist is un-
known to him? Let those go further who have more know-
ledge, more wisdom in applying it, and more confidence
that man’s intellect has reached a stage where it can answer
profitably such questionings.
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CHARLES DARWIN, 1809—1882

HEN I accepted an invitation through Sir Robert
Blair to lecture to you on one of the * Master Minds
of Science” fully six months ago, I did not clearly

realise how difficult my task waslikely to be. He had asked me

togive my discourse on Galileo Galilei,and there indeed was a

“master mind ” as | understand one. I would define a “ master
mind” as one who produces a revolution in current thought,
not onlyin scientific thought, but in the repercussion of science
on human thought generally. Galilei was certainly such a
master mind; and those of us who were born in mid-Victorian
days have scen at least two others in the flesh, Charles Darwin
and Einstein. It may scem strange at first that a mathe-
matician should ask to take Charles Darwin rather than
Galile, for his discourse, but Darwin has lived close enough to
us to measure faithfully his personality. Yet he is far enough
from us for us to judge farrly the magnitude of his work,
and your present lecturer is old enough to tell you at least
sométhing of the freedom of thought which Darwin won for
the men of his own generation. The fact that I am not a
profesed biologist might reduce the value of any judgmen:
migh rwin achieved in the narrower fields
of epecalised investigation. But to enter into thooe matters
would require not one lecture but a course, and not one
ccturer, but half-a-dozen specialists.

What was the great reversal of thought which Darwin
wrought? What great truth did he bring home to you and
to me—to the men in the street as apart from a relatively
small group of specialised scientists? That limited aspect
of Darwin’s work must be my chicf theme in the brief time
at my disposal tonight. Try and grasp what a reversal of
thought means to mankind at large. Intelligent man does not
merely live and strive to extract pleasure from the universe
around him. He scarches for some account of that universe
and his own existence in it. All living forms have developed
for good or evil curiosity, and man among his curious next
of kin, the apes,is, perhaps, the most mq\usm\e primate. His
success has largely depended on his curiosity. If he can

P - i B S
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satisfy his curiosity by knowledge, well and good; but if he
cannot, he will not consent to await experiment and observa-
tion; he fills up the aching void of his ignorance by hypothesis,
by imagination based upon general impressions or limited
experience often of a very slender character. Ever since so-
called civilisation started, men of every race and of every
country have built up cosmogonies to explain how the universe
came about and how man came to be part of it. The Eskimo,
the Zulu, the Hindoo, the Red Indian, the Egyptian and the
ew have each had their own separate cosmogonies, and these
beliefs have played o little part in the development of those
races. A false cosmogony may aid a race in a deadly struggle,
or by want of elasticity may strangle it. Even today every
nation ha its tribal god,

Now general impressions, or conclusions not based on
trained observation and expérience are never to be trusted.
Unfortunstely man is sill close to his childhood, and thus

9, great, i yet casily satished like that of a chid,
Moty temptation s to think of a thing once, and then to accept
the explanation given to him by authority. That explanation
becomes a basis for his conduct in life, and he looks with
distaste if not with hatred on any one who submits his
nvolves a read|
£F his thought and vory likely a eadjustment of his ruls of
conduct, and to think all these things out afresh requires a
strong intellectual effort, and even some of the best of s will
shirk that. The * reversal of thought” is too severe a task for
us; if old and wise, we are prepared to admit the new truth
even if we cannot understand it; if old and foolish we express
horror and hatred for it, because we will not admit that our
ind has grown too rusty to reverse its thought. Here comes in
the glory of the young, their impressions are not prescriptive
truths; their minds arc not too rusty to reverse their thought.
Some of you may well realise the tremendous task which is
falling to your lot in revising your views on the universe so
that they may accord with the doctrine of relativity. Those
who have attempted it know that it means not only a re-
construction of their ideas of the physical universe, but even
of their_philosophy of life, and possibly of their religious
views. Well, what your generation may feel with
Einstein, the mid-Victorians felt with regard to Darwin, and
at a much earlier date men from one end of Europe to the
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other felt, when Copernicus and Galilei destroyed the geo-
centric legend of the Universe. The Church thundered; men
imagined their whole creed of life tottering, the sacred im-
pressions of Heaven, Earth and Hell as they had held them
from childhood, as Dante and Milton had pictured them
were assailed; the old could not reverse their [lmug]\l the
young did, and within half-a-century the earth pted
T ancinsignificant planct of a by o meats important star,

It was a similar shattcring blow which Darwin struck in
1859 at the anthropocentric conception of life. The old felt
their intellectual universe totter, and their anger rose against
the man who would force them to a reconstruction of the
ideas, to a reversal of their thought. And yet as Hu
put it “Darwin delivered a thaught-reversing
mankind, with as litle disturbance as possible o the deeply..
rooted scntiments of the age”

What made Tuley express “himself thus? George Fox
produced a_rev thought in thousands and Martin
D hersin Bindvals of thousands, and yet Huxley’s lines
would not apply to them, They were desperately earnest men
as Darwin was carncst, but they were fanatical in that they
struck to wound. Darwin never struck to wound. He was
absolutely free of all personal bitterness. Those who knew
him intimately all speak alike of the extraordinary charm of
his character.

Listen again to what Huxley wrote of him:

Ther are many to whom Mr Darwin's death is a wholly ir
arable Joss And thi erely bec: is wonderfully genial,
Finple and gencrous nature, his sheorfl s soimeted conversation,
and the infinuce varic s information; but because
e more one knew of him, the more he scemed the mLm’pand
ideal of a man of sclence. Acute as were hi reasoning powers,
as wa his knowledige, marvellous a8 was his tenscious mdustry,
under physical diffcultics which would have converted. nine men
out of ten into wvalids: it was not these qualities, great
s et Shoasen thase whe wer anta e
intimacy with involuntary veneration, but a certain intense and
almost passionate honesty, by which all his thoughts and uctions
Were irfadiated, as by a centeal fire, 1¢ was this rarcst and greatest
of endowments which kept his vivid imagination and great specula-
ive powers within duc bounds mpelled him to undertake
the prodigious labours of original investigation and of readng,
upon which his published works are based; which made him accept
criticisms and suggestions from anybody and everybody, not only

1 Nature, xxv1, 99.
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without impatience, but with expressions of grattude someimes
iy

almost co n cxcess of their value; which led him to allow
Reither Rimself or others , and to spare
neither time nor pams in order to obtain clear and distinct ideas
upon every topic with which he occupied himsel

‘Ghe could ot converse with Darvin without being reminded of
Socrates. There was the same desire to find some or + than
‘himself; the same belief in the mm.-.wv of romson; the same ready

umou’ the same Sympathetic interest in all the ways and works

f\nd again:

have fought better, and none have been more fortunate
han uﬁrlu Darwin. Ie found a great truth, trodden underfoot,
reviled by bigots, and ridiculed by a the world; he lived long
enough to sce it chiefly by his own effors, irrefragably catublished
in scicnce, insepar ,m.md with the common thoughts
men, and only hated’and feared by those cho would revile, bu
Gare’niot, What shall & man desirc more than

Or again, what Francis Galton wrote to his sister two
days after Darwin's death:

Dearest Emma, T feel at times quite sickened at the loss of s

1 owed more to him than to any man lving or dead;

er entered his presence without Aulmu as a man in the
e of a beloved sovereign. olly free of petty
Faults, so royal minded, so. helpful Jnd
privilége to have known such a man,
above his contemporar the science of observation
the first wishes of the family may yield and that Charle
Sy Bl by the side of Newton as Jhe twogr
of science. . .. The world scems so blank to me no
Darwin is gone. I reverenced and loved him thorough

And once more Galton spoke of Darwin at the Royal
Society r\nmur\.\r) Dinner, four years later?:

Few can have heen more profoundly influcnccd the
his publications, “They enlar  horizon of 1 1 dre
eath of a mmr scisatie Bhg, and 1 ews imack of
iy laer sientific impulses to the influcnces of Charles Darwin than
T &an casily cxpress. 1 rarely approached his nce without
an almost overwhelming sense of devotion and feverence, and T
valued his encoursgement and approbation more, perhaps, than that
of the whole world be:

O take this ltter of Charles Kingsley to Sir John Lubbock,
May 27, 1867°:

1 vwas decply moved at mecting, for ¢ time,
1 trembled before 2o i Tomged to el s al T 1t
B o Eaem e eat o s Sl s 3 Bt aatiavagrt:
! Natu 2 Life of Galton, 11, 198.
+ The Times, Dec.
« Hutchinson’s Life of 2 Fohn Lubbock, 1, 2.

0 1 s by
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But the modesty and simpliciy of his genius were charming,
Tnstead of teaching he only wanted to learn, instead of talking, to

listen, till T found sking me o write papers which he cou
a2 yet hardly write himself—ignorant in his genersl simpliciy of
y ignorance, and his own wisdom. And yet of that man Owen
ary Just a8 good & soul s bis grandfather and

just as great a goose.”
Such statements mmh( be largely multiplied, but 1 will
ve one more only, that of the celcbrated botanist De
Candolle, the younger, who viited Darwin cightcen months
lwfun death in the autumn of 1

remarked z}m Darwin in the seventies was more animated
and appeared h than when I had seen him forty-one years
before. "ero Keon and his expression lively while his
phom(;rm)h sh t his shape of head iy rather that of a phnlo-
sopher of 4 His tal d, frank and winning, ¢
Thh 2 s gatiensan, tsvitanl 1w o Tat of tha Ootord o
dge scholars, {1is general tone accorded with
this tone is the stamp of that sinceri
one recognises as one of the causes of Darwin's
To the foreigner De Candolle, to his countryman Huxleyand
to his cousin Francis Galton, the foremost idéa which personal
contact with Darwin conveyed was not \ramcendu\g mte]]ecl
but sincerity and simplicity of character. It was thi us-
ness of character, that even the outside world mpxdlv came
to realise, which was a great factor in the victory which
Darwin achieved. Tt was the chief reason why his thought-
reversing doctrines made the minimum of disturbance in the
deeply-rooted sentiments of his age. Personal character made
the battle infinitely easier than it would have been had
Darwin combined the highest powers of mind with tmculenu:
,md self-assertion. e was so deeply hurt by the:
in certain of his opponents, like Wilberforce and
\hmrt that he left controversy largely to others, and opposed
it only with fuller collections of facts and observations.
Now we have seen that the work of Copernicus and Galilei
was the dcs(rucuon of the geocentric cosmogony. The work
of Darwin was the destruction of another neolithic myth, the
whmpncenmc docmne of living forms; it was d to
believe that the immeasurable universe had been created for
man, when we recognised the insignificance of his carth and
his sun. Tt was still harder to hold that all living forms had
been created, to be to a special
creation, Man, after the work of Charles Darwin. It may be
true that Man, physically by his tools, and mentally by his

which every
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brain development does dominate all other living forms at
this epoch._ Bt he ould be a rash man who would venture

assert that his ancestry has always done so; and only a
il Tasher man would ventire to predict that anything we
should man will continue to dominate all lfe for acons
o come. An intelligent reptile in the age of reptiles might

have scoffed at the forecast of an inconceivable form
of life, 3 mammal, bruising his head and can we cve asecrt
that among mammals Man is the last word of creative evolu-
tion?

Put yourself psychologically in the position of the savages
on a Pacific Island. They were men who dominated other
forms of life within their ken, and they were surrounded by an
impassable element, a void which they might venture on but
could not cross. No man was able to grasp what was beyond
its bounds. And then came a white being from nowhere, on
a moving island, able to destroy the savage from a distance,
utterlyand wholly dominating him;—utterly and wholly unex-
pected and beyond his mental forecast. Always remember
that there may be forms of life as unintelligible to us, and yet
equally able fo cross our void. I am not making a forecast, I
am merely suggesting that it is not wholly wise to assume that
the evolution of life has reached its hi nd final form in
man on this carth, and that evolution must cnd with the age
of mammals and with man dominating living forms in his
small corner of the cosmos.

Well, Darwin broke down this primitive belief that man
for all the past had and for all the future would dominate
life, the anthropocentric myth. But to understand the relief
brought by Darwin to the minds of his generation, we must
look into the state of affairs in his time, and see why the season
was ripe for the arrival of a Darwin.

do not know whether you remember what the first words

English translations of the Dible are or were? ‘They
: That is the date fixed for the creation of the
world by the Church, According to that view she universe
and all its types of life were created about 6ooo years ago.
"That is about the time of the 1st Egyptian Dynasty, which
marked a fairly developed civilisation, at least two thousand
years later than the neolithic woman from iy in out
Laboratory Museum, perhaps a hundred thousand years
later than the fret appcarance of palacolithic man. You will
say, and rightly say, that nobody now pays any attention to
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the dates down the margin of the Bible; they are not part of
the original scriptures and may be d:sreganled Quite so,
nobody now pays any attention to the church’s old dogma
that the sun moved round the earth, but they did pay
attention to it and had to pay attention to it, until copermcue
and Galilei controverted it. If we have ceased to believe that
the world and all its forms of life were created in 4004 B.C.
it is because Dmm freed us from that cramping doctrine.
T must give you a little historical account of what men belie
before Darwin. I can only sketch in broad lines certain
features of human belief. I'take first John Woodward, born
in 1665—died in 1728, the founder of the Woodwardian
Professorship and Geological Muscum at Cambridge, and a
Fellow of the Royal Society. He was one of the early col-
lectors of fossils and he was struck by the great variety of
sea shells and other marine products to be found incorporated
in the stone of the quarries he visited all over the country.
But for that b.c. 4004 he might have groped his way towards
great geological truths; as it was he recollected the history
of lhc flood B.C. 2000, and wrote an “ Essay towards a natural
h of the Earth and terrestrial bodies, especially minerals
h an account of the universal deluge, and of the
effects it had on the carth,” 1695. In this essay he asserts
that the flood turned all the solid rocks of the earth into
mud and that this mud was gradually redeposited with the
déb: f the animals drowned in the flood. Dr Arbuthnot
\\rolc a criticism of this deluge theory; he criticised it not
only from the standpoint of the physics of rock and mud,
but also from the Biblical story, because if the surface of the
ver ul by mud, and all its strata reduced to a
how was it possible that the old rivers
should re.lppur ‘after the deluge? Why as we are told in
Genesis, Chapter 11, did the pre-diluvial rivers and pre-diluvial
countries reappear in post-diluvial times? Thus Arbuthnot
cited Moses to confute Moses. It is needless here to cite
various hypotheses to account for the existence of fossils in
the lower strata of rock masses. In the 18th century some
thought they had been placed there at the creation itself;
others believed that the Devil inserted them to tempt man.
With a complete history of the world supposed known from its
ation in 4004 B.C. o real solution was possible.
Before Darwin there were two great naturalists Linnacus
1707-1778, and Buffon born in the same year as Linnacus
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and dying in 1788, twenty years before the birth of Darwin.
Huxley writes of these two that they are the only natural-
ists comparable with Darwin. Yet Linnacus directly talks
of the separate creation of the various forms of life. In his
great work Systema naturae he defines man as the ultima
Burpose of creation, He i cramped as much a8 Woodward
by that B.c. 4004. If we turn to the more free-thinking and
more frec-acting Buffon do we find that he has thrown off
the fetters? No, he is still bound by them. It is perfectly
true chat Buffon does not aceep such explnations as thac

ells were dropped by pilgrims or by armies
g e Alps. He does ask whether the fossil bones of
were those of apes who carried the shells hundreds of
iles inland! The discovery of marine fossils hundreds of
miles inland was partially upmmg men’s minds to the im-
mensely long ]mmwoflhc carth. But Buffon had no explana-
tion ready for this enormous “varicty of Ife, and his mind
fike so many of our minds was built in water-tight compart-
He recognised that the span of man’s life was nowand
had been in the time of David three-score years and ten. But he
felt it essential to reconcile this with the biblical information
as to the age of some of the patriarchs. He tells us that the
chicf source of death in man is the hardening of the tissues,
50 that they cannot restore themselves. When the world was
young gravity had not condensed its materials, everything
Was more plastic, and all substances were softer. Hence it
came about that they did not harden so rapidly. The tissues
of Methuselah remained softer longer than those of modern
man, and therefore he lived longer! Thus for Buffon the
world was young in 3150 8.c. He had not freed himself once
and for all from the neolithic myth.

But the mind of man was growing restless in its bondage
to this myth. It was not only the mass of fossils in solid
rock, which could not be explained by any deluge, but must
have taken millions of years to lay down; it was also the
study of the classification of living forms which began to
make men doubt a single creation of separate species.
Erasmus Darwin (1794), Charles’ grandfather, was convinced
that species vary and that life was deduced from some simple
original, but he could not attribute the changes to anything
but the inheritance of acquired characters. The individual

striving and willing to achieve something,

was continually
attempting to fit itself into an unoccupied corner of nature,
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and its offspring inherited the modifications the parents
had produced in their organs or habits. k following
Erasmus Darwin—probably unconsciously—was a naturalist
with a far wider knowledge of living forms, and was able to
make out a stronger case for evolution, which he published
in the year of Darwin’s birth 1809. But his explanation of
evolution was as unsatisfactory as Erasmus Darwin’s; forms
of life willed to be other than they were, they then became
otherand their to their d

The views of Erasmus Darwin and Lamarck have been ad-
vocated later by Samuel Butler and Bernard Shaw, but the
discussions of these moderns are of little value as they have
small if any acquaintance with the immense mass of material
which Darwin’s theory at once codified.  Lamarck and
Erasmus Darwin are chiefly of value as indicating how science
was struggling before Cha s Docon against the bondage
of a special creation.

But that bondage was not broken by the evolutionists before
Charles Darwin?. Erasmus Darwin was branded as an infidel
by more than one writer of his generation. Lamarck died
in 182 pointed man, whose views on evolution had
been destroyed by Cuvier (1769-1832), who insisted on the
permanence of species, and reconciled this with palaconto-
logical evidence by asserting that the carth had been subject
to4 series of cataclysms which enabled its Creator to produce
afresh new series of living forms. Cuvier would save creation
by replacing one creation by a ammber of successive ereations.
Thushef newthe cha b nan.

You may suggest that while science had not solved the
problem of evolution, it had at least thrown off the belief
in B.c. 4004. 1 do not think, if you study the writings of
men m even great ability between 1850 and 1860 you will
pre suggestion. 1 will take two out of many instances
Feourde cite. Francis Galton had a mind far above the average.
In 1854, in addition to many years of academic study, he
had travelled widely, and seen men of many races. Well,
Galton talks in his Art of Travel of the use of fire-sticks,
and he say;

The method of obtaining fire by rubbing sticks together was at
one time nearly umurml It seems remarkable that ﬂn time of
dxscmexy ol !\L art of -making is not recorded in the Bible.

ily imagine rh‘r our hrsr )nn‘m: obtained their fires

' Th e accompanying plate indicates what mankind took seriously
in the first quarter of the nineteenth century.

mar
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from natural sources; of which, some pnrﬁ nf rhe (n\xc«s\w a
least, abound mples. But when Cain t,
how did /e obtain t is remarkable thaz hx: du mLu\H are

wemelv mw who invented metallurgy, md ’\rmuquvnn fire,
might almost theorize to the kﬁcu that he or r ey discovered x}m
e eniking, snd piiched the discovery, inte ifs apphications.
Do you grasp now what I mean when i speak of that
bondage of 4004 B.c.> We are fairly certain now that the
art of fire-making was known 40,000 years ago, possibly
100,000, How could man envisage his own history with that

dead weight on his mind?

Yow take another s, that of Speke the great Afrcan
Africa in the very early sixt

1§ my account should not harmonise with preconceived notions

cannot help it. T profess sccurately to de.
—Africa i ere it has not received
the stighteat impulse, whether for gaod or for evil, from European
civilisation. If the picture be a dark one, we should, when con-
templating these sons of Noah. {ry and €arry our mind back to

that time when our poor elder brother Han
father and condemned o be the slave of both Shem and. Japheth:
for as they were then, so they appear to be now—a striking existing

proof of the Holy Scriptures. But one thing must be remembered;
whilst the people of Europe and Asia were blessed by communion
with God through the medium of His prophets, and obtained divine
laws to regulate their ways and keep them in mind of Him who made
them, the Africans were excluded from this dispensation, and con-
sequently have no idea of an overruling Providence of a future
state; they therefore trust to lm.k and to charms, and think only
of Sclf-pll:kr\)\l'loﬂ in this worl
Weknow now thatthe negro existed many tens o thousands
of years before the date assigned to Ham! How could there
Be any anthropology, any weal study of man's origin and
development under such bondage?
1 will give you one more illustration of ho
fetters ate into and cankered the ver
Ve have seen what difficulties thc thcovcry
caused Woodward and Arbuthnot. An equal diffi-

% Discovery of the Soures of the Nite, Introducton, p. i
ader desi further evidence of such fetters—as late as.
AX g th hnn ummll the Geschichte der Urwelt l!(/ besonderer
Ber wukmm,g.m ¢ de it und des mmm hen Schipfungs-
berichtes. agner, was a member of the
Bavarian Royal Academy of Sciences and Professor of Zoology in
Aunich. Hé finds in science, physical and organic, and in revealed
religion, creation, flood and d it from Noah, no contradictions
whatever.

v (hcse Mos:
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culty arose when not only fossils were found, but the artc
facts, the tools men had made and used tens of thousands of
years ago.

As late as 1860 Lartet presented to the French Academy
of Sciences a memoir entitled: ““On the geological antiquity
of the human race in Western Europe”; it was an epoch-
making memoir, but that Academy printed only the title of it.
As Cartailhac notes it was too early to speak such truths to
thc Academy of Sciences; it did not comprehend that it

ced itself on the very outskirts of progress in geology and
nn(l)ropulogv by such an action. Three years later the Per-
petual Secretary of the Academy, Elie de Beaumont, ventured
to say that he did not believe that man had been a contem-
porary of the mammoth; tl '1 the view of Cuvier—i.c. the
theory of repeated  re-cre after cataclysms—was. the
product of genius, and it had not been destroyed. He asked if
flint tools were not really of Roman origin!

Nay, even ten years later in 1872 the French Academy of
Sciences declined to elect Charles Darwin to its zoological
section, and an eminent member of the Academy wrote to

ndes

Les Mon

What has closed the doors of the Academy 1o Mr Darwin is that
the science of those of his books which have made
o, famorthe. Origin of Species and the Descent of th—\ .
science, but amass of d absolutel h

| ﬂken “evidently fallacious. ‘This kind of publ My m.w thcoties
abad example, which a body that respects itself cannot encourage.

" Darwin s twenty-five years collecting and digesting
material for those books; no books written before or since
have placed before their readers such a mass of well-correlated
facts and observations. Yet both < dismissed as a mere
“mass of assertions and absolutely gratuitous hypotheses”
as if they had been the product of a sensaton-monger--not
an indefatigable worker and cautious thinker like Charles

arwin

Let us conclude this section of our discourse by citing a
few words spoken in Manchester in 1901 by John Morley
now Lord Morley—they show that not only ihe theologians,
not only the high priest France, but the great
men of politics failed to inderstand how Darwin had broken
the fetters of men’s minds:

““I remember,” Mr Morley said, *“once going with Mr Gladstone
one Sunday a(rcmmm to pay a visit to Mr Darwin. It was in the
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seventies. As I came away I felt that no impression had reached
him that in that modest, single-minded, low-browed luvum muh

at searcher of the secrets of Natus that there was no impression
in Mr Gladstone’s mind that he had seen one who from his. l\umah
hill-top was shaking the world.”

Such was the shadow that the spiri¢ behind those figure

4004 B.C.—cast across the world of thought!

1 am young enough to have escaped the dogmatic teaching
which wa d upon the pre-Darwinian child. But 1
am not sure it has come to an end even yet. Not so many

ars ago in a village in Southern Germany the priest with
Yot T el besioms farimte in oot evening talks in the
village inn asked me, if I would like to listen to his lesson
in the village school. I readily consented and this is what
Uheard, starting with bis opening words:

Der Geistliche: Wer war der erste Man

Die Kinder (a hundred and M(y wmﬂmnuuhl») Adam.

l)n Geistliche: Wer war das er:

e Kinder (a hundr(‘ and hfu' \m\ulmm-nu\l)) Eva.

D Gestliche: Zu welcher Zeit war dic Welt haffen?

Die Kinder (a hundred and h[tyaunulr.mvoux ly): Viertusend und
vier Jahre vor Christi.

Now can you grasp what that means? It means that the
astonishing history of lifc in the world, the glorious story of
an’s own evolution lasting for far more than 100,000
has been cut off at its topmost branches. And the result is not
only the hopeless foging of the child’s perspective. ‘There
o aworse side toit. his logend created, perhaps, 6000 years
ako—a mere yeatcrday in the e Of man—has been uhe
fortunately attached to the child’s instruction in morals. Thus
when he finds later in life that the legend has no relation to
our real knowledge of man’s past, he is liable not unnaturally,
if unrcasonably, to discard both.
1 have said I am too young,—or perhaps I ought to have
parentage,—to have been forced
under that dogmatic yoke. But let us sce what men, who had
bout Darwin’s teaching.

dated 1869, when D:u\\m hzul hccn reading Galton’s Heredi-
tary Genis.
Dee. 24, 1860
My dear Darwin, It would be idle to speak of the delight your
letter has given me for there is no one in the world whose approba-
tion in these matters can have the same wicght as yours. Neither
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there any one whose approbation 1 prize more highly on putcly
nal grounds, s always think of you in the

per
55 xvers; S0 biharige Think of th feochor who fuos solirved
them from the burden,of thelr superstition. T used t0 be weetched

nder the weight of the old fashioned * ent from design’ of
which I felt though 1 was unable pmv\- m myself the worthless
ness. (,omcqucntly the appesrince. oF 3 r -~ Origin of Species
formed a real cri my THo; your book drove the constraint
of my old superstition 4 If 4 had been a nighimave and was the
first to give me freedom of thought.
And again at the Darwin-Wallace celebration in 1908,
(.mlmn turned to the main point on which he felt our genera
s gratitude to Darwin should be Lc:ncst the freedom
Dan n gave us from dogmatic bonda
You have listened to-day to many speakers and 1 have little new
to say, e indeed that would not be repetition, but 1 may add
that this occasion has called forth vividly my recollection of
feclings of glmmld«. (that Uhad towards the originators of the then
w d which burst the enthraldom of the intellect which the
catcs of the argument from design had Woven round us.
nse of freedom to all the people who were thinking of these
s and that sense of freedom was very real and very vivid

¥
been the beneficent intllects of mankind, 1 feel sure that this day,
the 15t of July, will not be the least brilfiant
1 have already indicated that there were keen evolutionists
before Darwin but none of them had propounded any reason-
able theory of how evolution takes place, still less had they
exhibited any correlated system of facts as flowing from their
theories. Let us read what Huxley wrote about the matter,
for he had felt the pulse of the chief scientists of his generation :
1 imagine that most of thosc of my wn\tmpnnnw who !ho\lghl
seriously about the ma |[lnr were very much n staf t
inind—inclined to s oih Mossists ..md Evolutionis
plaguc on both gour st enid apperd o tire sasle ran
imerminable and dmnlontly fruitless Giscussion, 1o labour in th
fortle s o inablc fact. And I may, therefore, further
it she publeation of the Daryin and Wallace ce papers in
vSsS and still more that of the ““Origin ™ in 1850, had th ect
them of the flash of light, which to a man nho as lost himself in
a dark night, suddenly reveals a road which, whether it takes him
straight home o not, certainly goes his way. That which we were
Tooking for, and could not find, was a hypothesis respecting the
oriin of khown organic foms, which assumed the operation of
ut st ould be proved to be actually at work! We
n our f.uth to that or any other speculation, but
\ The Darwin-Wallace Celebration. ...by the Linnean Society of
London, 1908, pp. 25
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10 get hold of clear and definite conceptions which could be brought
ce to face with facts and have their validity tested. The “Origin
provided us with the working hypothesis we sought, Moreover it
did the immense scrvice of reeini us for cver from the dilemma—
Tefuse 10 accept the creation hypothesis and what have you 1o
propose that can be accepted by any cautious r
Thad no answer ready, and 1 do not hink any one clac had. A yeat
mu, we reproached ourselves wit cing porplex
dch an tnautry. My roflection, “hmn.m mm.» my B oter
of the central ides of the *Or , “How el
not to have thought of that!”1.

Therein you sce the master mind as exhibited by Darwin.
Ie realised that his time was sick of vague hypotheses whether
cational or evolutional, and he gave them a theory which
at least correlated # multitude of facts,—a theory by the light
of which men have found it possible to work fertilely for
fifty and more years; a theory which created embryology and
anthropology, and which simply caused geology, palaconto-
logy, botany and zoology to be rewritten. Call “natural
selcction” a working hypothesis, if you please, and you will
il ind it is the searce of all the best work in the scionce
of life for more than half a century. But is not all scientific
advance made by the launching by master minds of * working
hypotheses”?. What else was the law of gravitation as pro-
pounded by Newton? He no more explained why things
gravitated than Darwin explained why individuals vary. And
although the law of graviation fructied physical selencs for
more than 100 years, we know it is not absolutely the whole
truth and now start with a wider “ working hypothesx: ».If
we said that of natural sclection, we should not in the least
detract from the services of Charles Darwin; his would still
remain 3 master mind, worthy t0 be placed i lfe 3 n death
alongside Newton’s. But if we said that the day of natural
lecton i passed “should we be spesking the truth? We
should at least be echoing the cry of some dozens of smaller
minds, who declare that natural selection is wanting and give
nothing in its place. That is not the line on which the great
steps in science have been made. The giant has reached
further to the summit, because he stood on the shoulders of
the great of the past®. Natural selection will cease to be a p
of the scientific creed only when a wider working hypothesis
Ll/d and Letters of Lhmlu lmr‘um 11, 196-7.

“If 1 have seen further, it n\mlmg (m the shoulders of

> Newton’s Letter to Hookc l-»b 5, 1675-6.

giants,”
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is discovered by another master mind, and there is no sign
among the biologists of our generation of a greater_than
Darwin. Their work has been the steady, necessary, if un-
sensational task of reaping where Darwin sowed, and the
harvest is still after 60 years incompletely garnered.

If you read the chapter in Sir Francis Darwin's Life and
Letters of Charles Darwin which is entitled “ Religion,” you
will understand how carefully Darwin really thought over
these marters, although he was reticent with regard to them,

a creation and flood some few thousand years ago wa
intolerable bondage for human thought.” He felt also,
Huxley felt and Galton felt, that the argument from design,
even if applied to ll\c vzrmuons on which evolution was
ased, was ve

If some variations seem bmunfullv adapted to thur use,
it was impossible to assert this as a general truth. Was it,
T asked, direct purpose which caused the frame and mem.xl_
qualities of a dog to vary so that a breed could be formed of
indomitable ferocity, v\uh jaws fitted to pin down the bull
or man’s brutal sport? ‘might have cxtcd also the delicate
apparatus of the parasite, which enables it to fix itself firmly
in the intestines of its host

Writing his autobiography in 1876 Darwin says’:

Alchough 1 did not think much about the existence of a personal

considerably later period of my life [later than the
voyage, 1836-39, when he discarded the O Testament
as a revelation] 1 will qive the vague
been driven; "The old ‘argament from design n. Nature, as gl\cn
by Paley, which formerly scemed to me so conclusive, fails, now
that the faw of natural selection has been discovered. We can no
longer argue that, for instance, the beautiful hinge of a bivalve-
shell must have been made by ‘an intelligent being, like the hinge
of a door by man. There seems 10 be no more design in the varia-
hlluy of organic beings, and in the action of natural selection, than

in the course which the wind blows.

Pain and suffering have been looked upon as instruments
designed for man’s moral improvement, but other sentient
beings suffer without any moral improvement®. These things
Darwin held were compatible with the view that all organic

! fiimal and Plants under Domesicaion t, 427.
* Life and Letters, 1, 309
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beings have been developed through variation and natural
selection, but not with an an(hrupucentm, universe create
for man by an intelligent and just First y

Some of you will remember the Womdezril] paragraph with
which the Origin of Species closes. 1 cannot refrain from
citing it again here:

t is interesting to contemplate a tangled bank, clothed with
many plants of many kinds, with birds singing on the bushes, wit]
various insecs flting about, and with worms erawling through the

imp earth, and to reflect zhdt these elaborately constructed forms,
sc different «mm cach other, and dependent upon each other in
so complex a manner, have i been produced by laws a«.txnp among.
us. These l.ms, taken in the largest semc hung Growth with
Reproduction; Inheritance which is lied by reproduc-
tion; Variab m the indirect and mr ctacton of the condicions
of life, and from use and disues; a Ratio of Increase so hugh 15 to
Lead to a Struggle for Life, and asa wnsu\uem o '\a(mnl \Ll:cnon,
entailing Divergence of Character and tl ction of
prove T rom the war of atun frum [z\mmv. and d\mh
the ‘most exalted omm ‘which we are capa ing, .mml,,

pmduumn of tl igher anim direct] !v fn]]nw Tl
mnd o this view of life, with its several powers, huwv\g giited
Sriginally breathed by a Creator into a fow fotms of into one;
that, whilst this planet has gone cycling on according to the fixed
law 'of gravity, from so simple a beginning endlcss forms mos
beautiful and most wonderful have been, and are being evolved’

This passage is of very great value for (i) it indicates how
the commonest objects of our pruxence~—(hc population of
ave since the doctrine of Darwin become
replete with the most intensely mggemvgpmhmm con-
nected not only with our views of life, but with our rclxplous
notions; (ii) the passage is Darwin’s own summary
Darwinism, and as Huxley put it in a letter to Galton of
1883, in our possession in this laboratory:

Which Faith except a man do keep whale and undefiled, without
doubt he shall be made 2 bishop.

(i) Tt indicates that in 1859 Darwin still looked to a First
Cause having an intelligent mind in some degree analogous
to that of man. He says himself*:

This conclusion was strong in my mind about the time, as far
as T remq cmbt when I wrote the *Origin of Species,” and it is
since that time that it has very gradually grown wnk ut then
arises the doubt, can the mind of man, which as T fully believe, has

3 The Origin of Species, 6th Edition, 1885, p. 420.
2 Life and Letters, 1, 313.
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been developed from a mind as low as that possessed by the lowest
animals, be trusted when it draws such grand conclusions?

1 cannot pretend to thm\\' the least light on such abstruse
prohlcmx “The mystery of the beginning of all things is insoluble
by us; and I for one must be content to remain an Agnostic.

Thus modestly, thus temperately, without aggressiveness
and only for himsclf, spoke Charles Darwin nearly half-a-
century ago. If there be those today or in the future who
feel more certain of their knowledge of the truth, let them
give utterance 10 it, ever remembering that one—a master

mind—felt it necdful in such matters to avoid all aggressive-
ness and to apologise for touching a matter so abstruse as
probably to exceed the present povies of the human mind.

have told you that T am young enough to have escaped

practically the dogmatic teaching in childhood which placed
in bondage the minds of the gencrations preceding Darwin,
and Huxley and Galton. But I am old enough to remember
the battles of the sixties and seventics, and the joy we young
men then felt when we saw that wretched dte B.C. 4004,
replaced by a long vista of millions of years of development.
ust as much as_the older men we Tooked upon Charles
Darwin as our deliverer, the man who had given a new
meaning to our life and to the world we inhabited. And if
you will but study him and interpret the universe by his
doctrine you will realise that he is still Darwin, the Liberator,
for you also. Yet as you study him for his mind, you will
discover that he is not only Darwin- the Liberator, and
Darwin the Naturalist, but beyond the greatness of his intel-
lect, there is  greatness of character, he is Nature’s gracious
gentleman',  Carlyle forgot to include when he e Tis
Hero Worship, the *Hero as Gentleman.” We are happs
beins abl to admir in our Hero of Science alike his intelect
and his character.

If we take this Darwinian creed as stated by Darwin on
the last page of the Origin of Species more than 6o years ago
are there points in which we might venture today to modify it?
T would speak with all humility when I say that I think there
are. Darwin left open possibilities, which I think more recent
research would close. He states that variability arises *from

only know of one action in Charles Darwin’s career, which
does not call forth my full sympathy, and of whom can we assert

ch? Even in this single case wider knowledge might solve my
difficulty, but I have so far sought in vain for a clue.
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the indirect and diect action of the conditions of fife and
from use and dis:

Nov some variation does and can arise without any varia-
tion in the conditions of life. The two dogs I now show you
were born in one litter of the same two parents. Their vari
tion from one another can only be duc toone source—thegerm-
plasm in the reproductive cells of their parents vas ot

omogencous. But if variations so great a ossible,
isit not adequate to suppose the bulk of vatiation o atee from
heterogencity in the reproductive germs? Darwin thought
that environmental conditions would modifyan organ and that
these modifications could be transmitted to their offspring.

feel sure that no environmental changes could make one
of those dogs resemble the other, that heterogeneity of germ-
plasm carried by cither parent is far more influential in pro-
ducing variation than any direct or indirect effect of the
conditions of life. There would be nothing surprising, how-
ever, in two dogs like Chang having offspring like Topsy or
two dogs like Topsy having offspring like Chang. For the
heterogencity lies not in their bodily characters, but in their
germ cells. The great truths that we have Iearnt since Darwin’s
are:

in the hetero-

(i), that the chief source of variation li
geneity of the germ-plasm of the individual;

(ii) that the bodily characters of an individual are not a
complete index to his germ-plasm, but only a general indica-
tion ofit;

(ii) that an individual is only the bearcr of the germ-
plasm of his stock or stirp, he does not create it, nor is it
substantially modified by his life or environment.

The child is like his parent, not because he is the product
of his parent, but because his parent and he, partially, are
products of the same germ-plasm, which both his parent and

s grandpatent have handed on. This continuiy ofthe germ-
plasm was first  Francis Galton, who in 1872
Snnounced for the first time the trag relation of parent 10
child, and gave a very deep extension to the Darwinian
doctrine, The continuity of the germ-plasm, the fact that
the transient individual is only a conduit pipe-—so to speak—
for the eternal germ-plasm the non-perishing source of lfc
involves the unity of all life. The germ-plasm which finds its
place in our reproductive cells has passed through millions
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of years of selection, indirect selection by the destruction of
those brarcrs of it with unsuitable bodily characters—i.c.
the ian natural selection,; 'and direct sclectmn at the
repmdut,tmn of e i he Galtonian
germinal selection, “Which produces [hc phcnum:na of varia-
tion. But the germ-plasma of all living things is and has been
through the millions of years of evolution a unity, constantly
differentiated in its hcterol,cnclty and as constantly re-

mbined. As one perishable generation hands down its
germ-plasm to the next, so cach age of living forms has handed
on the torch of life to its successor, the age of invertebrates
handed its germ-plasm to the age of fishes; the age of fishes
to that of amphibia, and the age of amphibia to that of
reptiles, and thence it came to the age of mammals. It is a
strange but, I think, true conception that while we as in-
dividuals perish, we carry with us perpetually mulnplymg cells
which have passed through all the lower forms o

A crude analogy might be taken from a tree, rcpxescmmg
the germ-plasm as the sap, the branches as genera, the twigs
as species and the leaves and flowers as périshing individuals.
The leaves and flowers were they capable of sensation might
feel themselves the essential units. But they are not, they
perish, and the tree as a whole lives on puiting forth new
branches, new twigs and fresh leaves. It is the real unity,
aunity far beyond the comprehension of the individual leaves.
So it comes about that the life of the whole organic world,
whose purpose we as ephemeral individuals may fail to under-
stand, continues to develop and expand without regard to
the fleeting leaves. We arc but parts of that larger whole,
whose origin and final purpose are beyond the limited scope
of human intelligence.

If the geneticists tell you that they have tried in vain to
produce new species by germinal selection, there are two
ahd answers that can be given to them: the first is that it

is difficult if not impossible in the laboratory to reproduce
those conditions of duration and intensity of physical stress
under which it is highly probable that species originated,
:md the second is: that life is no longer young; our tree is
adult, it can no more put forth twigs, much less bmnches,
only individusl leaves, and. leaves do mot produce twigs.

other words the fundamental germ-plasm is now so it
ferentiated, that no further species formation is possible; that
was only possible in the heterogeneity of its youth. That the

@ The Complete Work of Charles Darwin Online




[26]

geneticists have not yet produced a new species docs not
seem to me a valid argument against Darwinism, unless we
assume that the production of new species must ever be

ing on whatever stage the total of living forms has reached,
%F.L. ages in the life-history of the universal germ-pla

which differentiation could produce markedly different new
forms may be long past. At any rate experiment in this sense
should begin with low and little specialised forms—certainly
not mammals. It would be absurd to suppose that very
specialised man could be obtained from the very specialised

apesknown to us. But that both might be obtained from a far
Iess specialised primate is not an unreasonable supposition.
We are far from having found that ancestral primate as yet,
but since Darwin’s day our knowledge of the history of man
has immensely mcrmed and we know something of his
form and his ool for at lest 100,000 years, That knowledge
contrary to Darwin's We have not yet
reached the common link, but what has ean G carries
us back both in skeleton and form of brain nearer and nearer
to a possible common ancestor. The fossil of such a being,
which we should fail to classify as either ape or man might
be found any day now, and if found would certainly not
create the astonishment today that it would have done so
yearsago, because the gap t b filled would e far les. Mesa-

suc

Tutankhamen, when within elatively few miles of his tomb,
at Faytm, they might conceivably discover what would be
many thousand times of greater scientific importance.

It is time, however, that I concluded this brief survey of
what Darwin did for his generation and what he has done
for all time. He broke down a barrier and let the waters of
scientific inquiry flow out upon as wide and as arid a land
asNewion frtilised. To usas everyday men and not soalogits
or bot,mm o anthropologists by profession, he cpencd up
all the the ages, We look back through hundreds of
housands of v years of growth in living forms, where we were
pulled up at a few thousands by a dogmatic beginning of all
shings. And what have we lost? Not necessarily the idea of
an ultimate First Cause, but of a First Cause, which produced
in 2 way unintelligible to s, 3 multitude of living forms all
especially provided with, not only the instinct, but the means
of killing each other, a creator who for some inexplicable
reason charged the rocks with fossils and produced enormous
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reptiles in a world just like our own, the climate and con-
ditions of which were totally unsuited to them
‘ Darwin has expressed definitely his belief that “siaa in
| the distant future will be a far more perfect creature than
e now s Tm belief of Darwin’s might almost be spoken
as a truth, if we judge from our present
| knowledg«_ of the history of man’ for more. than 100,000
| years, and predict from that experience of the past man’s
Frobable fubure. Evolution has éven from the standpoint of
ist and psychologist worked towards the perfecting of
| man, as in a certain sense it has worked to the perfecting of
Evolution is compatible with a First
st Cause which had in view the develop-
ment of more perfect living forms, if by methods that appear
to the reason of man amoral if not immoral. But to all such
final problems Darwin would and did reply. They are im-
possible for me to answer. “The safest conclusion seems to
me that the whole subject is beyond the scope of man's
intellect, but man can do
What did Darwin mean by *“man doing his duty”? I think
we can interpret the phrase by his own doctrine. Man is
governed primarily by heredity and by the facts of variation,
Nature has driven him harshly forward on the path towards
eing a more perfect creature, by the extermination of the
physically and mentally loss i, Te it not the duty of man to
acéelerate Naturc’s progress? For if there be that First
Cause, which gave natural laws to the universe for its develop-
ment, then these indicate the purpose of its creator, and the
interests as well as the duty of man are to hasten the processes
of cvolution. As Galton, Darwin’s cousin said, it is the
religious duty of man to see that man is better and better
bon, But that is another story and is an inference, not the
moral drawn by Darwin rom his doctrine. His task
Tay in breaking ous fettars, in producing a revolution in or a
reversal of human thought. It is ours to enjoy the immense
ficlds he opened to human inquiry and to study not only the
bearing of his teaching on our roligious belicly, but no less
its deep significance for our moral judgments. To me it seems
that the day is ripe for the application of Darwin’s doctrines
not only to individual conduct, but to the solution of grave |
social and political problems.

* Life and Letters, 1, 312.

* Ivid. 307.
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