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PREFACE

T

HE first volume of this biography appeared in July, 1914, about a month
before the outbreak of the Great War. It met with few readers, and
failed to repay the cost of production. The war injured the Galton Laboratory in many ways, the chief, perhaps, being that it rendered of small value
its publication funds; thus a collection of Galton's published papers, which
had been pr~jected before the war, was placed out of the question. Further
the relative and the friend of Galton who in 1914 had financed together the
first volume were unable to face the excessive post-war costs of printing.
In 1919 accordingly, when the pen again replaced ballistics, the tired mind
and hand could not seek a legitimate relief in continuing the story of Galton's
life.. It was only in 1922 that the generous gift of an old schoolfriend, the
late Mr Lewis Haslam, M.P., enabled me to face the difficulties of It second
volume. I deeply regret ~hat he did not live to see this work in type. But
if friends and admirers of Galton find in it anything they value, let them
remember the debt they owe to Lewis Haslam.
When it came to planning this second volume the biographer found
himself, however, in a very different position from what he had anticipated
in 1914. He then considered that the issue of the collected works of Galton
would render easy the task of describing Galton's researches. Such issue
having ceased to be practicable, a grave problem-arose. Many of Galton's
papers are now inaccessible, even a record of the original loci of publication
is not available\ there is no annotated bibliography to guide men to the
memoirs themselves by a suggestion of their contents, and they are scattered,
: one might almost say, at random not only through the publications of ma.ny
learned societies and scientific journals, but in the daily, weekly and monthly
press, often in magazines which have long ceased to appear. The most
striking factor in Galton's work was its pioneer character, he blazed a trail
where others have followed with a highway. To grasp his extraordinary
suggestiveness-even when his methods are the crude extemporisations of
the first settler, ever ready to advance further as others crowd in behindthe reader must study Galton's writings in the mass. But these -are in many
cases beyond his reach, if' not beyond his ken. Thinking the -matter out
carefully, I determined that this second volume of Galton's biography should
to a large extent supply the reader with what the collected works would have
done; that the resume of memoirs, books, and articles should be full enough
to enable the anthropologist, the geneticist and the statistic~an to appreciate
1 The bibliography attached to the Memories is very incomplete. Not only do papers fail,
but often the description is incorrect either as to volume or as to year, or even as to the title of
the journal assigned, while throughout no pages are given.
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what Galton had done, and so starting from his suggestions make a more
thorough map of a district, where Galton would only claim to have made a
chart of the cardinal points. In taking this determination I was soon aware
that it meant adding a third volume to this Life. I have had to postpone to
that volume the discussion of Correlation, the Statistical Theory of Heredity,
Personal Identification and Description and Eugenics together with many
letters, characteristic of Galton's mentality and of his affectionate disposition.
But that volume seems an easy one after the present, for it largely deals with
work done after Galton had been recognised as a master and friend.
The multitude of my own tasks from 1880 onwards gave me little leisure
_to do more than keep in touch with current work; I had small opportunity
for considering earlier memoirs, and many of Galton's papers written before
I left Cambridge I have only read forty years after their publication. How
I now regret that I had not studied them, when with youthful energy still
mine I might have pursued further their lines of thought! How many are
the suggestions they make for novel and profitable research! I shall indeed
be content, if this book of mine opens up to the younger men of to-day that
field of inspiration, which Galton provided for some half-dozen of us in the
'eighties. How much one seems to have lost by waiting to explore it fully,
until one's Wandeljahre were for ever gone!
If this second volume be written essentially to bring the thoughts of a
great scientist home to the younger scientists of to-day, to show them the .
wide regions, practical and theoretical, which Galton opened to the mathematician and statistician, there are still some interludes which appeal to a
wider audience, such as the beauty of Galton's friendship for Darwin, the
interest of his correspondence with De Candolle, and his brief contact with
the "Passionate Statistician." The ingenuity of Galton's mechanisms and
the originality of his photographic work will attract others, while in the
field of psychology it will be found difficult to refute the claim that he was
the first English experimentalist.
If the reader should find Chapter XIII of this work more clumsily
worded and carelessly written than those which precede it, he will understand the loss which the biographer incurred by the death of his friend,
w. Paton Ker, while the book was passing' through the press. Professor
Ker'sxeturned proofs, duly loadedwith admonition, ejaculation, andhumorous
chiding, were not only assurance that many of the author's blunders were __
detected, but led him with delight on more than one occasion to unwonted
realms, little sought by votaries of science. Let us rejoice that he has lived,
" And laugh like him to know in all our nerves
. Beauty, the spirit, scattering dust and turves."

I have again to acknowledge the ready help of Francis Galton's relatives
and friends, especially in the matter of portraiture. Even as it is I have had
to make a selection from the vast amount of photographic material placed
at my disposal, and a portion of that selection is still reserved for the third
volume. In contrast to Darwin, Galton was repeatedly photographed, and
the result is that we can trace not only the physical changes in his
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personality.from childhood to old age, but I venture to think we can find
portraits which emphasise even the individual moods and characteristic
phases of his many-sided mentality; This book may help to preserve that
play of expression which forms the· charm of our memory of a friend, and
whICh is renewed and kept alive by many,photographs, until they perish
a~~

.

.

.

This perishing of photographic portraits, whether negatives or prints,
has been sadly impressed upon me not only "in the case of photographs of
Galton himself-which I have endeavoured to put into a more permanent
form-but further in the case of nearly all Galton's own photogl'aphic work.
Box after box of his negatives as well as the prints from them have perished
or are rapidly perishing. I felt strongly the need for preserving at least his
hitherto unpublished results in composite portraiture. But to add this
number of plates to my volume seemed only possible by curtailing its text.
This difficulty was finally overcome by the generosity of Mr Edward WhelerGalton and by the aid of one who owed much to Sir Francis. In this way it
became feasible to give comprehensive illustration of what Galton l!-chieved
in composite photography. :The exhibit w~ll, I hope, lead to the renewal of
this branch of investigatlOn, for I am convinced that its possibilities are· by
no means exhausted.
I have to acknowledge the great aid I have received from my son
Mr Egon S. Pearson in dealing with Galton's photographic material and
researches. I have further to th&nk: Major Leonard Darwin and my colleague
Miss Ethel M. Elderton. fotcai,dina. variety of ways. Lastly I have to
place on reeordaoonfession. The Galtoniana contain a large number of
manuscripts and notebooks in Galton's hand; many of these are in pencil,
much rubbed, occasionally obliterated. In the earlier chapters of this volume
I have constantly used this material. Lately I have been unable, owing to
failure of si~ht, to do so. I may well have miBBed material which ought to
have found Its place in these pages. My only apology, must be that of what
lay in my power to give I have freely give.n..

KARL PEARSON.
GALTON LABORATORY,
UNIVBRBITY CO,LLKGE, LONDON.

July 8, 1924.

/'

.,/

-

Fmllcis C.tlton in !:It/.!!' lift',

Frolll 11 slwtch by his nicC<',
(i\lr!; Ellis).

1\li~5 E\'I~ Bif:'l:p~

ERRATUM.
Life, Letters and Labours of Francis Galton,

VOL.

II.

Plates XV and XVI and p. x.
I regret that owing to an inadvertence on my part the subjects of Plates XV and
XVI, which were lent to me by Mr Francis Darwin Swift, were said to be in the
possession of Mr Darwin Wilmot. K.P.
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I thought it safer to proceed like the surveyor of a new country, and
endeavour to fix in the first instance as truly as I could the position of
several cardinal points.
FRANCIS GALTON.
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CHAPTER yIII
TRANSITION STUDIES: ART OF TRAVEL, GEOGRAPHY, CLIMATE
A. ART OF TRAVEL
"The highest minds in the highest races seem to have been those who had the longest boyhood."
FRANCIS GALTON, Hereditary Talent and Character, Aug. 1865.
"I have been speculating last night what makes a man a discoverer of undiscovered things;
and a most perplexing problem it is. Many men who are very clever-much cleverer than the
discoverers-never originate anything. As far as I can conjecture the art consists in habitually
searching for the causes and meaning of everything which occurs. This implies sharp observation and requires as much knowledge as possible of the subject investigated. But why I write
all this now I hardly know, except out of the fulness of my heart."
_
CHARLES DARWIN, Letter to his son Horace, Dec. 15, 1871.

WE left Francis Galton at the end of our first volume aged 32, married,
with many social friends, an ample competence, and a mind trained both in
observation and analysis. His experience had been such that he knew more
of mathematics and physics than nine biologists out of ten, more of biology
than nineteen mathematicians out of twenty, and more of pathology and
physiology than forty-nine out of fifty of the biologists and mathematicians
of his day. Added to these advantages he had gained a knowledge of man
and his habits in various lands; this gave him additional width of view, if it
rendered less obvious to him that field of investigation wherein his powers
were ultimately to achieve their most noteworthy successes. Indeed, had
Galton been asked in 1854 what was his calling and the nature of his
studies, there is little doubt that he would have replied: "I am a traveller
by inclination and my study is geography." In his Memories l Galton tells
us that he was
"rather unsettled during a few years, wishing to undertake a fresh bit of geographical exploration, or even to establish myself in some colony; but I mistrusted my powers, for the health
that had been much tried had not wholly recovered."

Whether marriage or health was the real source of Galton's 'Wanderlust'
being- reduced to vacation rambles, it would be hard to say, but we have
probably to thank one or the other for his continued presence in England at
a time when starlling new ideas were to strike upon his receptive mind.
Immediately, however, travel, geo~raphy, and closely associated therewith,
climate, were to occupy his attentIOn; and he did not touch these things
without leaving his mark upon them.
"It was not long after my marriage," he writes, "that the character of a piece of work that
lay before me was clearly perceived. It was ready to be taken in hand and most suitable to my
1
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powers. It was to aid others in the exploration of the then unknown parts of the world,
especially of Africa, of whose total length as much had been seen by me in my two journeys as
perhaps by anyone else then living. Being placed on the Council of the Royal Geographical
Society!, I thoroughly utilised that position to fulfil my object."

Galton in the first place set about making travel an art to be learnt,
and in the next place he determined to make the traveller a real contributor to geographical discovery.
.
Those who have watched the development of geography as an academic
training in recent years must be struck by the manner in which Galton
foresaw its expansion and must, perhaps, occasionally wonder whether its
instructors might not still learn something from Galton's early geographical
writings. In much the same way Galton's Art of Travel firstpub1ished in
1855-and in the fifth edition of 1872, reaching the most catholic comprehensiveness compatible with p09ket dimensions-remains -still a treasury not
only for the professed traveller, but for the leaders of boy-scouts and girlguides; nay, there are methods to be learnt in the Art of Travel which may
bring profit to the ordinary household of to-day 2. Even what appears on the
surface especially intended for the explorer may be found on careful reading
to have a home-stayer'sapplication. Thus:
"Travellers are apt to expect too much from their medicines, and to think that savages will
hail them as demigods wherever they go. But their patients are generally cripples who want
to be made whole in a moment, and other suchlike impracticable cases. Powerful emetics, purKatives and eye ~&Shes are the Jl108t popular physickings.
The traveller who ia sick, away frombelp, In&y console himself with the proverb, that' though
there is a great di1ference between & good physician and & bad one, there is very little between
& good one and none at all'." (5th Edn. p. 14.)

or agam:
"Shirt-sleeve8-When you have occasion to tuck up your shirt-sleeves, recollect that the way
of doing so is, not to begin by turning the cuflS inside out, but outside in...:..-the sleeves must be
rolled up inwards towards the arm, and not the reverse way. In the one case, the sleeves will
remain tucked up for hours without being touched; in the other, they become loose every five
minutes." (Ibid. p. 116.)

It is difficult to give a resume of the Art of Travel. By the fifth edition
Galton seems to have thought of most things that any type of traveller
would require in any possible climate or country. From outfit and servants
to medicine, fire, tents, fuel, food, treatment of animals, signalling, surveying,
1" Royal Geographical Society: Honorary General Secretary 1857-63, Foreign Secretary
1865-66, Member of the Council either by election or ex officio almost continuously from 1854
to 1893, Vice-President 1866-72, 1879-86, 1888-91.
2 How simple and obvious some of these sugge.'>tions are and yet how much might still be
learnt from them! Powders for medicinal use should be mixed with coloured flours to distinguish emetics from aperients or to emphasise poisons j where ammonia and the 'blue bag' are
not available-on a walk or at a picnic party-oil of nicotine scraped from a pipe, generally at
hand, will relieve the pain of a wasp or bee sting. Or, again, such simple directions as those
concerning blistered feet where beyond the usual soaping of the insides of the stockings before
a long walk, we read "after some hours on the road, when the feet are beginning to be cha.fed,
take off the shoes and change the stockings j putting what was the right stocking on the left
foot, and the left stocking on the right foot" j-and when a blister is formed pour a little brandy
or other spirit into the palm of the hand and drop ta.llow from a lighted candle into it, rub the
feet with this mixture on going to rest, and "on the following morning no blister will exist."
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finding the path, etc., even to the conclusion of the journey and the printing
of the maps, it is all there, tersely given, with just the needful diagrams and
sketches. Many are the mechanical 'dodges,' here given; of such Galton
never wearied. He had watched craftsmen m all the lands throu~h which he
had travelled and he never tired of experimenting and ofmodel-making\ And
much of this he has used in his Art of Ttavel. The reader of his South
African book will recognise also the 'individual experiences which gave rise
to several of the hints in the present work. .
If a few formulae or a small amount of measurement can be thrown in,
Galton will gladly provide them. The following is a good illustration:
"THE RUSH OF AN ENRAGED ANIMAL is far more easily avoided than is usually supposed. The
way the Spanish bull-fighters .play with the bull, is well known; any man can avoid a mere
. headlong charge. Even the speed of a racer which is undeniably greater than that of any wild
quadruped, does not exceed 30 miles an hour, or four times the speed of a man. The speed of .
an ordina.ry horse is not more than 24 miles an hOllr; now even the fastest wild beast is unable
to catch an ordinary horse, except by crawling unobserved to his side, and springing upon him;
therefore I am convinced that the rush of no wild beast exceeds 24 miles aD hour, or three
times the speed of a man. ... It is perfectly easy for a person who is cool, to avoid an animal by
dodging to one side or another of a bush. Few animals turn, if the rush be unsucc~ful. The
buft'alo is an exception; he regularly hunts a man, and is therefore peculiarly dangerous. Unthinking persons talk of the fearful rapidity of a lion's or tiger's spring. It is not rapid at a.ll;
it is a slow movement, as must be evident from the following consideration. No wild animal
can leap ten yards, and they aU make a high trajectory in their leaps. Now think of the speed
of a. ball thrown or rather pitched, with just sufficient force to be caught by a person ten yards
.oft'; it is a. mere nothing. The catcher can play with it as he likes; he has. even time to turn
after it, if thrown wide. But the speed Of .. sptinging animal is undeniably the Rame-ag that
of a ball, thrown so as to make & ftight of eqtr&lletlgth and height in the air. The corollary to
all this is that if charged, you must keep cool and watchful, and your chance of
is far
greater than non-sportsmen would imagine." (4th Edn. p. 251.)

escape

While traces of the personality of Galton will be founq by those who
knew him well on almost every page of the Art of Travel, there are passages
which mark unconsciously his views and the course of his development from
1853 to l867. There are omissions also in later edi,tions which tell exactly
the stage he had reached.
_
_FrOID Damaraland andOvampo few if any animals, birds or insects were
hroughtback. Galton then and in the A'rt of Travel considered them from
the standI?Oint ?f sport and food. His list of instruments co!ltains no micro·
scope or dissectmg tools, and of books no work on natural hIstory. The sole
- reference to the collection of specimens occurs in the last paragraph where a
description is given of how to make a specimen box from a flat card (3rd
Edition, 1860). There is not a word as to how to observe and record tbe
anthropometric characters, folk-lore or religious customs of sav~e man;'
D:either callipers,tape, nor colour standards appearinGalton's instrumentarium.
1 The Gal~n Laboratory possesses a whole series of rough models in ca.rd, wood or glass;
'Galton's Toys,' as we call them. Of the purpose of many we know absolutely nothing; others
were initial attempts -at Galton's hyperscope, heliostat, etc. Besides these 'Toys' are quite a
number of instruments chiefly.optical ma.de by practical instrument makers to Galton's plans,
but in certain cases it has 80 far been impossible to determine for what purposes they were
intended.
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These are very noteworthy omissions in a man who was among the foremost
anthropolo~ists in this country later to ·study both the psychic and physical
characters III man. In the Art of Travel Galton had essentially the needs of
the geographer-in the narrower sense-in view; the physical country is
more important than its inhabitants. It is possible that this is a general
rule in life; in youth it is the novelty of the physical environment, but at
a later age it is the novelty of new organic types that forms the intense
pleasure of travel I.
Even as late as 1878 when Galton edited the fourth edition of Hints to
Travellers, a useful compendium for travellers issued by the Royal Geographical Society, while we find a section on the "Collection of O~j(~cts of
Natural History " there is no reference to man, and the sole approach to any
"Hint" of an anthropological nature in the work is a brief note of 17 lines
on p. 71 by the Rev. F. W. Holland describing how paper squeezes may be
taken of inscriptions. Even the article on photography does not refer to the
photography of the natives, or their habitations and occupations. The book
is excellent as a guide to the instruments and processes needful to the mapmaker; it lacks all that would give the local human colour to the environmental description. Weare not criticising the book from the standpoint of
modern academic geography, which does consider man in relation to the
physical environment it depicts. We are merely emphasising that Galton in
the period we are discussing had not yet discovered his real metie'l'anthropology in its broadest sense. .He was doing yeoman service for
geography, but the study of man's development,its knowable past and
probable future, had not yet fascinated him, 'still less did it dominate his
activities.
The Art of Travel shows us indirectly also how undeveloped Galton's
mind was in another direction even in 1860. In the third edition of this
book we read:
"The method of obtaining fire by rubbing sticks together was at one time nearly universal.

It seems remarkable that the time of discovery of the art of fire-making fs not recorded in the
Bible. We may easily imagine that our first parents obtained their fires from natural sources;
of which, some parts of the CauCll.8us at least, abound in examples. But when Cain was sent an
outcast, how did he obtain fire~ It is remarkable that his descendants are precisely those who
invented metallurgy, and arts requiring fire. We might almost theorise to the effect that he or
they discovered the art of fire-making, and pushed the discovery into its applications." (p. 27.)

.. Then follows the well-known passage from Pliny's Natural History on
the best wood for fire-sticks. In the fourth edition of the Art of Travel of
1867 this passage as to our "first parents" and as to Cain as the inventor of·
fire-sticks has disappeared. Between 1860 and 1867 Galton had read and
assimilated Darwin's Origin of Species, and in Galton's own words that
book had formed "a real crisis in my life" and had driven away "the con-1 The role is of course not invariable. The present writer spent much time in the Austrian
Tyrol in his youth, and was on one occasion asked to write a handbook to the Tyrol as one of
" aeries of guidebooks to the Alps. Nothing came of the proposal, because he replied that it
must in the first place be a gu~de to the folk-lore, history, art and institutions of the_Tyrolese
themselves, and in the second place only a route book to valleys, passes and peaks.
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straint of myoId superstition as if it had been a nightmare, and was the first
to give me freedom of thought." (See Galton's letter to Darwin, Plate II of
Vol. I.)
.
In the rapid growth of our knowledge of the wonderful process of human
development, extending now over nearly a quarter of a million years, and
with our present certainty that man has use'd fire for a great portion of that
period, the suggestion that the discovery of how to make fire was a product
of those last few thousand years which biblical folk-lore endeavours to cover,
may well raise a smile. But does the modern reader realise when he smiles
at and criticises the mid-Victorians that it was they-Darwin, Galton,
Huxley, Clifford and others-who worked their way from such ignorance to
insight and gave him the power to smile at iV1
To turn to a lighter matter before we leave the A rt of Travel for good,
we may find, even in such a work cram full of detail and technique, sure traces
of Galton's sense of humour. Thus, having remarked that asses to kick must
put their head to the ground and to bray must raise their tail, and described
how the head can be kept up and the tail kept down, he remarks: _
"In hostile neighbourhoods, where silence and concealment are sought, it might-be well to
adopt this rather absurd treatment flashing the tail to a heavy stone]. An ass who was being
schooled according to the method of this and the preceding paragraph, both at the il&Ule time,
would be worthy of an artist's sketch." (4th Edn. p. 61.)

Again, talking of Duck-Shooting, Galton remarks:
"It is convenient to sink a large barrel into the flat marsh or mud, as a dry place to stand
or sit in, when waiting for the birds to come. A lady suggests to me, that if the sportsman took
a. bottle of hot water to put under his feet, it would be a great comfort to him, and in this I
quite ~aree; I would take a keg of hot water, when about it." (Ibid. p. 253.)
Talkin~ about Natives' Wives as members of a party, Galton commends
them as gIving great life to a party and as being invaluable in picking up
gossip, which will give clues of importance, otherWIse often missed. He considers in a special paragraph the Strength of Women, which he finds adequate
for the march, and adds:

"It is the nature of women to be fond of carrying weights; you may see them in omni.
busses (1) and carriages, always preferring to hold their baskets or their babies on their knees,
to setting them down on the seats by their sides. A woman, whose modem dress includes, I
know not how many cubic feet of sptWe, has hardly ever pockets of a 8~fticient size to carry
sma.ll articles, for she prefers to load her hands with a bag or other weighty object." (Ibid.
~~
.

Lastly while Galton admitted that men without independent means
could turn travel to excellent account as in opening up new countries, finding
natural history specimens or hunting for ivory, there is no doubt that he
1 Nay, does he realise how widespread is still the ignorance of human history in the
apparently 'educated' classes1 During the few months that the cases containing objects bel'ring
on man's development have been on view in the little museum of the Galton Laboratory we have
received more than one remonstrance against the dating of a neolithic skeleton at 8000 years
and of palaeolithic man at over 50,000 years, as incompatible with the 'well-known date' of
the creation of the world!
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thought, as most will hold too, that the ideal traveller was a man like
himself:
"If you have health, a gr~t craving for adventure, at least a moderate fortuna, and can set·
your heart on a definite object, which old travellers do not think impracticable, then-travel by
all means. If, in 'addition, you have scientific taste and knowledge, I believe that no career, in
time of peace, can offer to you more advantages than that of a traveller." (4th Edn. p. 1.)

Such then is the Art of Travel planned as Galton himself states dq.ring
his South African exploration of 1850-51. It deserves a new edition,
brought up in substance a.nd illustration to date-if the all-round knowledge,
such as Galton had. still has its representative\
We cannot, however, leave the subject of travel without referring to two
or three other enterprises in which Galton had a hand. Notable among
these is the Vacation Tourists and Notes of Travel, of which he was the
originator and editor. It was to be an annual volume and issues appeared
for 1860, 1861 and 1862-63. The work Galton tells us just paid its way,
and the idea certainly was, and might still be, a good one. The 1860 volume
contained papers by W. G. Clark, Leslie Stephen, John Tyndall and others,
besides one by Galton himself 2• Much of the matter can be read with
pleasure and profit to-day. How wonderfully wise in the light of recent
experience seems W. G. Clark's talk with the Frenchman in Genoa over the
latter's view that "there will be no secure and lasting peace for Europe until
its political system is based upon the princple of nationalities." How this
search for a definition of a 'nationality' might have warned President
Wilson of the difficulties and the danger of the creed he was to propound 60
years later at Versailles! The accounts of early Alpine ascents, the Allelein
Horn by Leslie Stephen, the Eggischhorn by Tyndall and the attempt on
the Matterhorn by Hawkins are all still worthy of perusal. Galton contributed to the first volume a paper on Spain and the total eclipse of June
1860. He went out with a party in charge of the Astronomer-Royal in
H.M.S. Himalaya and saw the eclipse from La Guardia. This was his
first visit to Spain and he saw a good deal of the country, staying in the
Pyrenees after the eclipse, and" here that remarkable madness of mountain
climbing, to which every healthy man is liable at some period of his life, and
which I had always believed myself to have gone through once for all in a
mi~igated form, began to attack me with extreme severitys." But while he
gives us little account of his mountaineering, he takes up very seriously the
question of sleeping or camping out at great altitudes, and gives a very full
description of suitable rations for a six-days' outing, and above all of the
knapsack sheepskin sleeping bags 4 of the French 'douaniers' or the frontier
1 A great ma.ss of material for a new edition was collected for and sent to Galton by the
late Mr Howard Collins. It will be found in the Galton Laboratory Archives.
2 Galton himself in his list of published papers, Appendix to Memories, p. 324, says the
Vacation Tourists contained two memoirs by himself. I have failed to find more than one.
S Vacation Tourists, 1860, p. 446. Galton became from this date even to the end of his days
a frequent visitor to the Pyrenees.
.
4 With his usual desire to test practical efficiency, Galton carried one of these bags 1000 feet
above Luchon and spent the night in it during a terrific thunderstorm! While familiar to
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watchers against smugglers. With the Basque districts of Spain Galton was
delighted. He writes:
"Every act of the people was OI'iginal-their gait, their implements, their way of setting to
work. I looked into many shops-such as tinkers', blacksmiths', potters" and so forth-and
came to the conclusion, speaking very broadly, that if any of their patterns were introduced
into England, or that if any of ours were made to repl~ theirs, the change would involve decided
incongruity, and lead to questionable improvement. Another subject which struck me at once,
and with which up to the last moment of my stay in Sllain, I became no less charmed, was the
graceful, supple and decorous movement of every Spanish woman 1. It was a constant pleasure
to me to watch their walk, their dress, and their manner, as it is a constant jar to all my notions
of beauty to see the vulgar gait, ugly outlines, mean faces, bad millinery and ill-assorted colours
of the vast majority of the female population that one passes in an English thoroughfare."

Galton contrasts the peasantry, especially the Basque peasantry of Spain,
with the inferiority of physique, manner and address of the upper classes of
Madrid society, and with conditions in England, where he tells us that "the
higher classes, speakipg generally, have the higher make of body and mind
and by far the nobler social tone." But the peasantry in almost every land,
if it has been long on the soil, appears to the visitor harmonious Jl.nd even
beautiful-think only of the Italian, the Austrian, the upland BmIen and
the Norwegian tillers of the earth, each admirable in their own way and each
suited by centuries of selection to their own environment.. The grace of an
autochthonolls peasantry. the suitability of their dwellings to their climate,
of their clothin~ to their habits, and their artefacts to their domestic and agricultural needs, impresses us in the same way as the grace of a wild animal,
adapted in every instinct and habitude to its native haunts, impresses us if
we observe it unawares iIi. its own surroundings.
The reader of Galton's paper will realise how he was beginning in 1860
to turn his thoughts more to man, and this also may be read between the
lines of the account he gives of the public baby-dandle in Logrofio:
"In the afternoon, the military were paraded, and the bands played in the square. Of
course all the spare population went to see them; but what amus~ us especially, was the part
taken by the nurses and the children, both here and at Vittorio.. They came in hundreds,
scattered among the crowd. The instant the music began, every nurse elevated her charge,
sitting on her hand, at half-arm's length into the air, and they all kept time to the music by
tossing the babies in unison, and slowly rotating them, in azimuth (to speak astronomically) at
each successive toss. The babies looked passive and rather bored, but the energy and enthusiasm
of the nurses was glorious. At each great ba.ng of the drummers a vast flight of babies was
simultaneously projected to the utmost a.rms' length. It was ludicrous beyond expression."
(V.T. 1860, p. 4 3 6 . ) .
. .
.

Another feature of this travel paper is Galton's increased. interest in
meteorology and generally in climate. There is even a touch of it in his
description of the corona during the eclipse; he is inclined to treat the
Arcti~

travellers, sleeping bags had not up to that date been used by Alpine climbers, aBd
Galton at a dinner. of the English Alpine Club was toasted as the greatest' bagman' in Europe.
Memories, p. 190.
.
1 In a letter to his mother (July 19, 1860) Ga.ltonwrites: "I cannot tell you bow I enjoy
Spain. The people are so civil and nice and clean. Italy won't bear comparison on the score of
clea-nliness with Spain. Everybody is happy and graceful and well-to-do." This letter contains an
: acoount of the eclipse and a rather brilliant pen a.nd ink drawing of the corona..
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corona as a mock· halo. His job at the eclipse was to have been the taking
of observations with an actinometer\ but on the day before the eclipse,
when the instrument was unpacked, it was found to be broken.
"I candidly confess that a rising feeling of exultation accompanied this discovery; I was not
now necessarily obliged to spend the precious three minutes of the eclipse in poring on an
ascending column of blue lluid in a graduated stem, and noting down the results by feeble
lamplight, but I was free to enjoy to the full the whole glory of the eclipse." (V.T. 1860,
p.43'1.)

Galton decided to sketch the corona and to determine from its effect on
colours the exact colour of the eclipse light about which there had been
controversy. His account 2 of the eclipse IS worth reproduction in part, if
only for the originality of his views on the corona.
"2 hm 50 m. Indian yellow, cobalt and emerald green are lower in tone. I can distinguish
all twelve colours perfectly. Light much fainter. 55 m. Light far fainter. I made a hole in a
paper screen, and watched the crescentic image of the speck of sunlight that shone through it on
the floor. The shadows were very dark and sharp. Air cold. 58 m. The numerous pigeons of
the place began to fly home, fluttering a}/out hurriedly, taking shelter wherever they could.
There was something of a hush in the crowd.
At about 3 h.-I forgot to note the exact watch time, 1 am sorry to say-totality callie on
in great beauty. The Corona very rapidly formed itself into aU its perfectness. It did not appear
to me to grow, but to stand out reac;ly formed, as the brilliant edge of the sun became masked.
I do not know to what I can justly compare it, on account of the peculiar whiteness of its'
light, and of the definition of its sha.pe as combined with a remarkable tenderness of outline.
There was &rmness but no hardness. In its general form, it was well balanced, but larger on
one side than the other. It reminded me olsome brilliant decoration or order, made of diamonds
and exquisitely designed. There was nothing to impress terror in the sight Qftbe blotted-ou't
sun; on the contrary the general effect of the spectacle on my mind was one of unmixed "\Vonder
and delight
Tbe Corona-light sufficed abundantly for writing rough notes and for seeing my
colours. Oddly enough, the burnt sienna and the vermillion alone ceased to be distinguishable from
each other. Indian yellow had greatly lost brilliancy. I made a rough sketch of the Corona-it
was too manifold in its details and too beautiful in its proportions for me, bad artist as I am, to
do justice to it in the short time the spectacle lasted-yet the drawing which I made and which
is given here [see Fig. 1, p. 9], is to my mind a fa.ir diagram of this splendid meteors. 1 drew it
without taking any measurements to guide me, but simply as I would sketch any ordinary object.
The uppermost part is that which was uppermost when I drew it. I used no lantern and required
none; there was a sufficiency of light. The principal facts were, firstly, that the long arms of
the Corona [see Fig. 2, p. 9] do not radiate strictly from the centre, neither are they always
bounded by straight lines·. The upper edge of a was truly tangential, that of d and others
nearly so; c was remarkably curved, and so was the lower edge of b, though less abruptly j
it was like a finch's beak, and remarkably defined. Secondly the shape of the Corona was not
absolutely constant; speaking generally, it was so; but in small details it appeared to vary
continually, by a slow diorama-like change. There was no pulsation or variation of intensity,
visible in its light. I was particularly impressed by its solemn steadiness.
1 Galton had previously to his departure been instructed by Sir John Herschel in the U!:le
of this invention of his.
2 His sketches and other details appear in the Royal Astronomical Society's Memoirs, Vol.
XLI, pp. 563-4-, as well as in Vacation Tourists.
S Elsewhere in this paper (p. 423 "each phenomenon of that strange and magnificent meteor")
Galton uses this word in the sense of an unusual atmospheric appearance.
4 Even Sir George Airy doubted the curvature Galton gave to some of his rays, but photographs of subsequent eclipses have confirmed the curved rays. There was no photograph of this
eclipse, the first probably at 'which photQgraphy was possible, although a photographer was
present. He inserted his slide and exposed, but had forgotten to put a plate into his slide!
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It seemed scarcely possible to believe that the light of the Corona was other than the rays
from the sun made visible in some incompreh~nsible manner round the edge of the moon, the
appearance being eminently suggestive of a brilliant glistening body, hidden behind a screen.
The nearest resemblance I can think of,.to expreSs my meaning (not that I am to be understood
as supposing the remotest analogy between the causes of the two appearances), is the effect of
a jet of water, playing from behind aga.inst some obstacle, and throwing an irregular halo of
spray around it, on all sides. That a reasonable foun<Lt;tion may exist for ascribing the Corona
to some diversion of the ordinary rays of the sun, however unintelligible the cause of this diversion
may be, and not to a luminous atmosphere surrounding the sun, was powerfully impressed on
me by certain appearances that were observed when ·totality was passed: they were these.
Four or five minutes after the reappeal'an<;e of the sun, Mr Atwood called attention to remarkable luminous radiations, like sunbeams slanting through a cloud, and proceeding in narrow
but long brushes from the cusps of the sun. They changed their angular directions and even
the~r shapes with such rapidity, that I was almost bewildered in a first attempt to draw them.
If I looked down on my paper to draw a few strokes, the appearance had become changed, when

'~I
~.

~I
Fig. 2.
Fig. 1.

I again raised my head. Nevertheless between 3 h. 11 m. and 3 h. 13 m. I managed to make
three sketches; the two that were most characteristic are here very fairly represented. After
3 h. 13 m. the light of the emerging sun was too strong toadmit of further observations. The
brushes were perfectly distinct and unmistakeable, they were best seen by holding up the hand
so as to mask the sun, and they were perfectly visible through the telescope when it was so
turned as to exclude the sun. There was no mistake whatever about their existence. I trust
that the attention of observers of future eclipses will be directed to them, both before and after
tOtality. Now whatever may have been the cause of the brushes, would also, I should guess, be
competent to create the greater part of the ,Corona; the two appeal'ancesbeing of identically
the same genus. It will be observed that the brushes in Fig. 3 1 enclose an angle of about 13~t,
on the side of the emergent sun, and that the same angle had changed to about 195 in Fig. 4,
to say nothing of the "appearance of a central bar of light. The angula.r change of the brushes
was continuous, so long as I had an opportunity of looking continuously at them.
I have since often looked for, arid have only just seen (Sunday Feb. 10th!), an almost precise
0

1

PG II

See Figs. 3 and 4, p. 10.
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Pl'esumably 1861:
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representatiou of these appearances, in the case of smail black snow-laden clouds sailing before
the sun. When the clouds are in any way transparent, though some indications of these brushes

may be observed, their eff'ect is proportionately feeble, and if the sun be masked by an object
at no great distance, the effect does not occur at all. The common artist representations of the
sun about to rise over a distant hill, show that these appearances are generally recognised. Now
I can hardly understand what I have described, on.any other supposition than that of sun-beams
being re1iected from off' the back of the (}loud at a very acute angle athwart the line of sight.
They would illuminate the haze of the atmosphere through which they passed, and being seen
exceedingly foreshortened, would be the more apparent. But here I stop. I do not comprehend
why the wisps of lighj; should be projected from the cusps of the uncovering sun, and therefore
have an apparent movement of revolution. Still less can I nndersu.md why the moon, which is
presumed to have no atmosphere of any description \ capable of being illumined by passing
rays, should exhibit this appearance so beautifully. When I shall have seen wisps of light, as
in Figs. 3 or 4, coming from a cloud, but shaped in any way like those of Fig. l-convergent
and not divergent, curved and not straiKht-whetherowing to irregular distribution of the
adjacent haze or other intelligible reason, I shall hardly resist feeling satisfied that the Corona
is mainly due to the same description of cause that produces them, whatever that cause may
really be. There may, in addition, be some luminous effect produced by an enveloping atmosphere of light round the sun, seen beyond the edges of the eclipsing moon.......
.
As to my colours: after a good deal of trouble, I find I can reproduce the exact eff'ect that I
witnessed, by placing them in a closed box having a dark ceiling, and admitting a faint white
light at a low angle. I then view the colours also at a low angle through a piece of dull yellow
glass. All these details seem essential to effect: they are in some sort, the equivalents to a
yellow sky near the horizon, and gloom above head." (V.T. 1860, pp.440-4.)

. We have given this long extract from Galton's paper because it shows
not only the working of Galton's mind at the time, but is very characteristic of the general manner in which he approached problems~ He thought
and 'reasoned about things for himself even when they might lead him·
astray. His curved corona rays have been confirmed. He alone noted tha.t
cusp rays were still visible when the crescent was masked by the hand.
Galton's observations (but not his inferences from them) will be found
in Ranyard's "Observations made during Total S.olar Eclipses" (Memoirs
of R. Astron. Soc. Vol. XLI, 1879), where his sketches are reproduced
(pp. 563-4) in more finished form.
1

The brushes according to Galton's sketch extended to three times the moon's diameter.
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Galton himself saysl of the Vacation Tourists, that eXCISiOn was often
an unwelcome duty, and illustrates it by the statement that among the
contr.ibutions offered for one volume were ~hirteen separate de~criptions.of
sea-sICkness! Yet the volumes have somethmg of the charm of leIsurely mIdVictorian journalism; and should not be allowed to pass into complete oblivion.
In 1864 Galton wrote for John MurraY-a knapsack guide for Switzerland',
which just deserves mention under the heading of travel. It reached a second
edition, the one I have examined. The late ·Mr John Murray paid Galton.
£150 for the copyright. It was one of a series of four (Switzerland, Italy,
Norway and Tyrol) which .have since passed out of sight. The general plan
is very much what we now associate with Baedeker, and the hints as to
hotels and the character of landlords were more or less original in those days.
Galton's name is not associated with the work and there is little to identify
it with. his personality. He does not mention it in the Memories; it is
omitted in lists of his books and memoirs, and the present writer never
heard him refer to it. It is nevertheless a substantial piece of work. How
and when did Galton obtain his knowledge of Switzerland 1 The ~nswer may
be found in the brief yearly records of."Frank's Life" and "Lo~'B Life"
on opposite pages from 1830 to 1853, and then carried on in common bl
Mrs Galton until her death in 1897, which year is written by FranCIS
Galton liimsel£ From this Record' we find that not only was a considerable
portion of the wedding tour devoted to Switzerland (1853), but in 1856 the
Galtons were in Switzerland and the Tyrol .In 1857, 1861, 1862 both were
again in S'lritzerland,and in 1863, Francis Galton, probably to complete the
knapsaekguide, w88'·alolle in Switzerland. Thus his experience was fairly
ampleforagnide which was intended not for the high-peak climber, but for
the.' Thalbummler,' or for the tourist in the broader sense.
The autumn travel often extended to two or three months, and the visits to
Mrs Galton'sfamily:a.t.Gaytonor Julian Hill, or to Francis Galton's relatives
at Leamington~Cl&verdon or HadzQr wereaconstapt featUl"eof the Galtons'
life; ~hey consUmed much time, but. had D:Q ?ou.bt. oo~pensatin
. .· 19advaD.tages
especuilly as the health of both was at tImes mdifterimt.Beyond these
travels and visitssOOiaJ.life isof'ten referred to, and the names of the Russell
Gumeys,theGassiots, 'the Norths arid of Spottiswoode begin to appear in
the diary. After their return to England in 1853, the Galtons had occupied
Jo?gings. inPfi~~~
. . Street; then they lived ~t 55 Victoria St~t, West. In1llster, and
., ill 1857 they took possessIon of the h~use ill Rutland
Gate, which remaIned Galton's home till his death in 1911, and is the
environment with which most 'of his surviving friends will chiefly associate
him~ The l~ht'andairy, white enamelled drawing-room, with its furniture
of many penodsand styles; the long dining-room with its bookcase at the
back, Galton's working table' in the front window, and on the walls the prints
1

Memoriu, p. 187.

The K f&afJBtJCk GuUk 10'1' T,.aveUers in Switzerland. New edition revised, 1867. "Frank
busy editing Murray's Handbook." L. Go's ReCO'T'd, 1864.
•
S In future to be cited as L. Go's 1lecO'T'd.
, Now in the Galtoniana of the Galton. Laboratory"with his writing chair.
I .
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of Galton's friends-Darwin, Grove, Hooker, Brodrick, Spencer, Spottiswoode.,
etc.; the dark back room with its shelve·s loaded with pamphlet cases filled
with letters and manuscripts, the boxes of models, and the notes of a long
lifetime of collecting, mostly indexed by Galton himself, all these will be
familiar memories to his friends, and formed a singularly unique environment,
very characteristic of the man. A great reference library, one of the principal
rooms of the house devoted toa study, reproductions of modern or medieval
.art, these were not essential needs of Galton's nature. Among his books were
no long series of foreign journals or transactions, and but few fundamental
treatises on anthropology or natural history. His library consisted chiefly
of books which their writers presented to him-such as Darwin's worksor of oflPrints and papers sent to Galton when his name had become known.
There are scarcely two dozen books in Galton's library as we now have it,
which we can assert he must have purchased to forward his work. There
are masses of measurements and observations of Galton's own, but unlike
Darwin he did not start by analysing published material. He collected
afresh either directly or through others and formed his conclusions de novo..
I do not think he ever studied LapJace or Poisson; I am confident that he
had never considered the original papers of Gauss; even while Galton's work
seems to flow naturally from that of Quetelet 2, I am very doubtful how far·
he owed much to a close reading of the great Belgian statistician. He
formed no collection of his books, and the few references to Quetelet in
Galton's writings are such as might easily arise from indirect sources. Galton
took up his problems one after another and worked at them largely disregd.rding their past history, when indeed they had one. This is only
.possible in a man of great insight and brimming over with suggestive ideas
and novel processes. But the method has some drawbacks, when adopted
by lesser men, and even, as in his above-cited account of his observations on
the Corona, we may find it open to criticism in Galton himself. But unless
my readers grasp this characteristic of Galton's nature they will fail to
understand how, with all his travel and the social and executive calls on his
time, he was yet able to accomplish so much. It is dangerous advice to give to
every scientific worker, but it is the only useful advice to give to a young man
of genius: Find a little trodden path, and explore it rapidly alone, without
regarg to the work of others; many precious hours will be wasted if yOll
follow up the spoor of each one who has passed athwart your path before.
Galton took some time to find his individual track, but having found it, he
went ahead without much regard to forerunners or even to those working
on parallel lines.· It was this individuality of method which impressed
itself on his environment and rendered him so independent of the usual
appurtenances of the scholar. He thought and he worked with the simplest
of tools, and these mostly of his own making.
1 Hung at the present time on the walls of the Committee Room in the Galton Laboratory.
The family portrl\its which hung in the drawing-room .and Galton's bedroom may still be seen
on our walls, and even the quaint stunted cupboard wardrobe from Galton's dressing-room now
serves as a store for mechanical calculators--a use which would -have delighted his heart!
I In a card index: prepared by Galton himself to his books and pamphlets· the name of
Quetelet does not appear.
~
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I have interpolated this paragraph into oUr hist.ory of the man himself,
because while those travels, that social life and that scientific executive
work 1 went on continuously, I.shall only refer to them again very incidenta~y, they serve mer.e!y as.a hack-ground to the !nt~llectual life of the man
wIth whICh we shall In thIs second volulIl:~ be prInCIpally concerned.
The reader will perhaps have observed that the year 1855 does not occur
on our p. 11 as one in which Galton visited Switzerland. It was ~he year
of the Crimean War, a year of grave depression for all those who had the
national welfal"e at heart. The crass ignorance which rules in high places,
the criminal want of preparation characteristic of nearly all British executive
bodies showed themselves in the general breakdown of 1855, as intensely as
they did in 1914, or in the Boer War of'1900. The shame of 1855 is almost
forgotten now in the light of more recent impressions. But it led the patriot,
man or woman, of those days to cry: "How can I aid this helpless, foolish
country of mine 1 What can I contribute that it lacks 1 How is this brainless
executive to be pushed on to firmer ground ~nd_men and women stepped out
of their seclusion and their studies in 1855 in their tens, as they-did in the
last war in their hundreds, and demonstrated that the nation's re8J strength
lay in its reserve of brain-power, and not in its political leaders and the paid
servants of the government. The world runs with the glorious work-..the·
almost Joan d'Arc task of Florence Nightingale; the inner circle might know
that her ~eatest services tothe nation were not those whieh-eatt~t thepuhlic
im.agma.'
'.-' .t.lon.; bu
.. t t.he.........•.u..bli·.c.··.w
. ·..· .-.er&
·•. ·.·.-.·. ~,.·b:ltt.•.i1J."ident~.·- its"j<fealW1th-.8definite
"personality, abOveaII~itlfiUblram~ea one as dia:t of the 'Lady ofthe LaInp.'
Butat~the ':.Or"the Crimean War as in recent years there were others
also~'
themselves what is "my m.etier and how can I supply in one
way or another what the nation lacks 1 Among these self-questioners was
Francis Galton.
. He..heard of the •terrible suiferings of our soldiers in the trenches, due in
thEtfi.~~lace:tot~~~frtloranee.ofthtliroffice1'8,men wbo}n~he majority of
casesh8d."hadno expenence ofbtv()uac and camp. Galton:Fealisedthe need of
our ariDiescin one way as Florence Nightingale did Qt. iitiotber.:His own
words be8texpress the situation:

liThe outbreak at the

elemen~

Crimean Warsbowed the belplessness of <>ur'soldiers in the m08t
matters of camp-life. Believing that 8Omethingcould be done by myself towards

1 Ceuncil of .the Royal Geographical Society .1854-93, Secretary 1857-63; General Secretary
to the British Association (at first with W. Hopkins and then with T. Arehe1'.Him) 1863-67,
President of the GeOgrapmCalSecti6D 1862 and 1872, President of the AnthropOlogical Section
187'1 arid 1885; he was twice invite(l"to be President of the Association, 1890 and 1905, but
declined on the ground of healtb and strength. ["They wanted to nominate me as Pre81deJit of the
British~tio~~o!1898, but I have definitely ~eqlined, 88 I di~ for. 1891 [n8~1. being out
of my element m dUllIlg out day after day, and making speeches, which I detest. Besides I alB too
deaf to'doihe ordinary presidential duties well." IAtter ro SiBter B~·Feb. 13, 1892.] He W88
Chairman of the B. A. Anthropometric and of the Local Societies Committees in 1883; elected
Fellow of the Royal Society 1860; Member of Council 1865-6, 1870-2, 1876-7, 1882-4, and
Vice·President in the last three series, Member of the Kew Observatory Committee 1858, Chairman on the death of De la Rue 1889 until 1901. ~eteorological Committee 1855. Meteorological
Council 1901. President of the Roya.l Anthropological Institute 1886-88; Chairman of the
Royal Society Committee on Evolution 1896, etc. etc.
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removing this extraordinary and culpable ignorance~ I offered to give lectures on the subject;
gratuitously, at the then newly-founded camp at Aldershot. As may be imagined from what is
otherwise known of the confusion of the War Office at tha.t time!, no answer at all was sent to
my letters, until I ventured to apply personally-to the then Premier, Lord Palmeriton, who at
once caused me to be installed. It is evident from myoId notebooks that I worked very hard to
frame a suitable course of practical instruction and of lectures for those who cared to profit by
them!."
1 Rather at aJJ times. The War Office should ha.ve inscribed over its portals: Crimea, 1855;
South Africa., 1900; Flanders, 1914; with a blank space forits future achievements.
I Memories, pp. 163-4.
I have found a printed document in our Galtoniana, marked
"Printed for Private Circulation only," which is probably the actual form of Galton's request to
the War Office. It is dated 4th Mav, 1855 and is entitled Ways and Means of Campaigning.
It begins:
~ .
.
"The helplessness of our soldiers, when they are thrown for awhile upon their own resources,
has been so frequently insisted on and deplored in the Evidence taken before the Sebastopol
Committee, and in speeches in both HOUBes of Parliament that, while it becomes impossible to
doubt it as a fact, there arises a serious question whether, and in what way, we should attempt
to remedy it.
"No}' 80S matters bearing upon this question have been my special study in extended travel,
so far as to have induced me to write upon them, quite irrespectively of the present war, I
thought myself justified in communicating to the military authorities a scheme that I had
matured to meet the present occasion, and, whilst my proposal remains under consideration, I
embrace the opportunity of putting what had been scattered over many pages of writing, at different times, into the present condensed and legible form
I have offered my gratuitous services
in organising a ScnooL OF INSTRUCTION in such of the ways and means of campaigning as fall
under the following heads: 1st The best of those MAKESHIFTS AND CONTRIVANCBS which those
people adopt who have been thrown on their own resources in all parts of the world. 2nd The
elements of those HANDICRAFTS which experience has shown to be most needful, in those circumstances.
"My wish is to reduce the teaching of these matters to a regular system. I am quite convinced it can be done,and tha.t an interesting and very useful course in them could be afforded
to the army generally, at a very small cost and without clashing with their regular duties. I
seek for an opportunity of proving this practically. If I succeed in doing so to the satisfaction
of our military rulers, they might extend the system as widely as they pleased, and my cl&S8es
would have instructed a number of persons who would afterwards be qualified to teach. As yet
the matter is a novelty; no one can point to experience and say: 'These things are the best to
be taught-this the best way of teaching them-such is the time required for a good. practical
instruction-such the likelihood of the course being a popular one.' But if the experiment has
been once set on foot, even so short a period as two months, would go far towards deciding these
points, and affording sound ground for future plannings."
Then follows tbe suggestion of beginning at Aldershot and a summary of what the contents
of the course might be, al)d the paper ends with a sincere hope that the Military Authorities
marthink fit to countenance a scheme which requires a mere trifle of material support.
The Times of September 25, 1855 devoted two columns to Galton's work on travel and
campaigning in a very sympathetic spirit. "The camp of Aldershot" it wrote "at this moment
is the scene of a remarkable experiment. Mr Galton, a gentleman of considel'able experience
in the shifts and contrivances available. for travelling in wild countries, has obtained the permission of Lords Panmure and Hardinge to tenant two huts with a.n enclosure adjoining for the
purpose of communicating his experience to the British soldier. His services are rendered
gratuitously at present, for his arts are untested and his teaching is a. novelty. But the day
will perhaps come when their vallie will be recognised and he himself be duly installed &8 our
first Professor of Odology [1 Hodology]. A priori we should say that a traveller may be competent to supply a void in military education. A soldier, like a traveller, may be thrown upon
his own resources, but without having acquired a traveller's self-dependence. In such circumstances he may eventn8,lIy obtain the knowledge which is prized as the qualification of a.n old
campaigner, but necessity will be his teacher and his apprenticeship will be cruel.. . ... Au reate,
whatever his success may be in his immediate undertaking Mr Galton bas the merit of having
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General Knowles then in command gave Galton all the aid in his power,
two huts were placed at his disposal and he took a small house, Oriel Cottage,
two miles away and walked to and fro daily to his work. He started in July'
and, except for a short visit to Paris in September, continued to lecture untIl
the following spring.
The syllabus of Galton's lectures in 185&lies before me, and on p. 16 is
shown the first page. The Lectures were to be illustrated by Pictures,
Models and Experiments.
" Water deals with methods of finding as well as using (pUli.fying and filtering) and carrying,
greased canvas bags, skins, etc. Fire with 'Lucifer matches,' burning glasses, fire-sticks, sulphur
matches, etc. Bivouac with natural and artificial screens, sleeping bags from blankets sewn along
edges, sleeping when in urgent danger, etc. Food with proper proportions of fat and meat, cooking,
grinding, preserving, fishing, game, etc. The March, watching, hearing, tracking, scouting,
prisoners, sore feet and drying clothes. Rivers and Bad Roads with temporary bridges, fords,
swimming cattle and waggons, rafts, rough boats, steep pitches and waggon brakes, etc. Crafts
tmd Mechanics with felling timber, seasoning, making axles, lathes, bending wood, case hardeuing,
fuel, turning, soldering, rude capstans, pulleys, knots, etc. Animal Products with bones, horn,
catgut, bladders, hair, shells, hides, charcoal, glue, oil, candles, soap, ete. Next we learn about
"riting materials, substitutes for paper, and ink, secret writing, inscriptions for secret information, conveying letters, etc. Animals of Draught and Burden deals with hobbling and tethering,
watering of cattle, nosebags, - pack saddles, saddlery, waggon harness and waggon-menwng,
accidents to waggons and animals, etc.. 'l'enta and Hutting descri~ various kinds of tents and
material, best place for pitching, action of rain and dew on .tents, huts rude and more
elaborate, whitewash and plaster, seats and tables, windows, fl.oo~ etc."

Much of this syllabus, which I have given ill very abbreviated form, will
be familiar to the reader of the Art of Travel, but the matter was adapted
to the special needs of the army and to a special audience.
Galton writes in his Memories (p. 164) with undue modesty of the attempt
he made in 1855-6 to teach the soldier the art of campaigning which at that
: time. appeared to form no part of the ~litarl curriculum l • The sluggish
"War Office at last seems to have recognIsed Its value, for two years after
'the war was over it caused to be constructed and distributed to various
;S(lentres ten sets of cases of models. and specimens illustrative. of Galton's
~;lectures to be prepared after the design of a '!Jet which he hiniself had made
1and pr~n~ to Woolwich. These cases o.f models .wer~ 8ccompanied by a
~~ogue of 20 pa~es prepared by Galton hImself, thIS ~e1Dg an enlargement
~of the above-mentIoned syllabus. In the preface he wrItes:

t:

"It is trusted that they may not only serve to interest and instruct the soldier, but especially
officers, who take an active part in educating their men, the precise subjects on

,'' 0 suggest to

!cYbich practical classes in the Arts of Camp Life may most usefully be employed ...,... An old

')nmed-Il. code of rul~ for situations in which Englishmen ~f all men are most apt' to find them-

aelves. The most popolar type of an Erfglishman ever conceived is th~t of an isolated self-relying
;::unit; and for this individual Mr Galton has formed a manual, which he might proP.'l"ly term
,'Robinson Crusoe made Easy.' He offers a consistent rule of life to the vagabond, and settled
i: principles to the restless wanderer. In this sense he converts the savage into the sage and makes
t:the whole wilderness blossom with his red handbook [ie.The Art of TraM]."
;;
1 I have before me the list of officers and others who attended his lectures in J Illy, August
:;and September 1855, and if the'lectures after the first were not crowded, the total number who
'" attended was not insignifica.nt. Galton had never had the training that an academic teacher
t'icquires, and his formal lectures, at any rate in his later life, were not as good as his talks and
"demonstrations.
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ARTS OF TRAVELLING AND CAMPAIGNING
THE FOLLOWING
COURSE
OF

PUBLIC LECTURES
WILL BE DELIVERED AT

THE CAMP AT ALDERS HOT, .
BY

FRANCIS GALTON ESQ., F.R.G.S.
Author of the" Art of Travel" and of" Explorations in Tropical South ,1j1','ca"

The Lectures will commence at HALF-PAST SEVEN, and will be delivered on
Evenings, as follows : -

WEDNESDA Y

Page

Subject of Lect/ere

Day

3,
4, 5
6,
7,8, 9
10
11, 12, 1~
14
15

Water for drinking
Fire. Bivouac .
Food. . .
The ~farch. Rivers and bad Roads
Crafts and Mechanics . .
Bush Manufactures
Animals of Draught and Burden
Tents ano Hutting

Jan. 16
Jan. 2:1
Jan. llO
Feb. 6
Feb. 13
Feb. 20

Feb. 27March 6

Mr Galton will also be present in the Lecture Room, from 10~ to
12 o'clock, on the THURSDAY Mornings, where he will be happy
to explain any matters connected with the Lecture of the preceding
Evening; and to repeat it at 11 o'clock, in the event of there being
a sufficient attendance.

LONDON

~

PRINTED BY T. BRETTELL, RUPERT STREET, HA. YMARKET

1856

• Had Galton overlooked that 1856 was Leap Year1
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campaigner's acquirements consist partly in knowledge and partly in handiness. Field lectures,
illustrated by experiments; may convey the first to an intelligent novice, and these models will
explain what kind of things must be made by his hands, before he can acquire the latter.
FRANCIS GALTON.

42 Rutland Gatel,
April 5, 1858."

Only one of Galton's Aldei-shot lectures, the inaugural one "on the
opening of his Museum and Laboratory in the South Camp, V. Nos. 18 and
20," was, I believe, printed. It was issued by John Murray in 1855 as "Arts·
of Cam~ajgning, an Inaugural Lecture delivered at Alders~ot." From this
lecture It would appear that one of the huts was turned mto a museum,
~ust~ting by ske~hes and models and a small library the arts of campaignmg; It was open from 1.30 to 6.30; the second hut was a workshop, and a
.
place for storing ·tools.·
." Next as regards teaching the hand. I am collecting a motley stock of very simple tools and
raw materials, planks, logs, twigs, canvas, cloths, and everything necessary for making with the
hand those· very things that you will see pictured in the museudl; I urge you to come and make
use of them. In the palisadoed plot of ground, between the huts, you can sit and work just as
roughly as you would in the Crimea, and you will from time to time have intelligent workmen
to assist you in your difficulties, and explain the use of the tools you work with....There is no
habitable country 80 wild and so inhospitable as not frequently to afford ample materials for
making each thing I have mentioned. But unless we learn to draw our supplies from nature,
~nd not through the medium ofmanuf&Ctori~ we may sit with our hands folded in unwilling
idlenes~ arid cOtripLUning·of want when we are really in the midst of abundance, and surrounded
by opportunities of using tbem .. ".,Ih9pe.that these httts may be looked upon more &8 &: laboratory whmt lc-.mers.ma.y
tbeifitJel~Wbich is the best kind of learning,-rathcl' than &8
a place w~~l.~fOriIaUy taught. I wish to make it a kind of head-quarte1'8 of the knowledge of tb.',8tiifts, contrivances, and handicrafts that are available in camp life; and I call
upon you to help me with youI' assistance. Write to your friends from the Crimea, or from
the ·busb, who take an interest in these things, get hints of original experiences from them, and
communicate them to me; they will not lie idle, but will at once be turned to account in
increasing a store already large, and will remain recorded in pictures or in models for the good
of ourselves and all who follow us."
.

teach

.'

'QIroughout Galton exhibits his inn~te modesty; asking for help rather
·thanotrering to teach, he proposes expeditions to distant points of the heath to
illustrate camp cOntrivances. He endea~ours to give a thoroughly practical
turn to hisinstru·ction., avoiding scrupulously all that was simply fancifuL
About the same tIme as these lectures, but at a date unknown to me,
Galton gave a lecture on the Art of Campaigning at the United Services
Institution in Whitehall Yard. Oil this occasion according to the Times
report (cutting without date) "there were present many wounded officers
from the Crimea, and the gallery w~ filled as usual with non-com~~ioned
officers from the Guards, Artillery, Household Cavalry and other troops
forming the garrison of London and W06lwich." Galton showed experi. mentally ·how a tree might be cut down and turned into a pole without tOOls
and a hole dug in the hardest ground for it without a spade- or other tool .
than a small stick or iron ramrod. He lashed a common' clasp-knife to a
1

pan

This is the first publi.shed paper dated from Rutland Gate.
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peee of wood and made a spokeshave and 80 obtained shavings to make a very
comfortable bed. Further he eXplained and demonstrated experimentally
how a tent peg might be fixed in loose sand drift to give a resistance of 10
to 90Ibs., etc. He was reported as having been listened to with great
attention.
.
In 1912 one of Galton's cabinets of "Models illustrative of the Arts of
Camp Life," which had found its way to the South Kensington Museum, was
transferred to the Royal Geographical Society, where it still is. an object of
interest in the DlUBeUIIl, if hardly of study; whether any of the others have
BUn'ived I do not know. Probably Galton's activities to lO1Ile extent helped
to relieve the situation in the Crimea, and doubtless had his WOl"k been done
in 1917 instead of 1856, he would have been offered an O.B.E.
Two memoirs by Galton probably arose from this association with military
campaigning. The first is that describing his invention of the Hand Heliostat,
an instru~en~ for the purpose of. flashinfuflun sig~lsl, and the second" On .
a New Prmmple for the ProtectIOn of . emen'. The latter would have,
been more e£fectnal with the spherical bullets and the lower lIluzzle velocities
of those days than with modern trajectories; it depends on tbe well-known
. fact that owing to the resistance of the air, the tra:jectory of a shot is not
symmetrical about its highest point, and accordingly a shot fired from A to B,
and anot..beI- from B to A, do not fulI&w the same curve. It is accordingly
possible to intercept one of these and not the other by a properly placed
screen.
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I JJnIiM As8OCiation R~t, 1858, part II, pp. 15-17; also with dillgram in The Kngitn.e~,
Oct. 15, 1858, p. 292; R. Geog. Soc. 1'roc. IV, 1860, pp. 14-19.
.
8 United Se'r'IJicu Journal, 1861, Vol. IV, pp. 393-6.
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Fig. 1 (p. J 8) explains, ofcourse withQut the details, Galtoo's idea. I do not
know whether it was ever dealt with experimentally; the extremely Sat
~jectories of modern bullets, thedact that A would have to protect himtJelf
not aga.inet a single rifleman ata definite range B, but against a number of
ri.fJemen in diJferent and only vaguely known positions, tellsaga.inst the
method. Even in the case . .» a single oJ)ponent B, the latter might, by
shifting his position somewhat, actually use A's protection 88 a protection
fot' h.imeelf. Still it is conceivable that the method might he of aerrice in
tmJdlwarfare, when iheground in front had been oocumtely ranged, and the
~ of drawing artillery fire by the acreen had been if possible overcome.
Galton's other paper, na.rnely on the heliQ8tat, is ofm.ore direct interest as
indicating the meehanreal bent of his mind. He had been interested inhelioetaticwork siooe his Long V Matioo readiD{l; party at Keswick in 1841 when he

. %~=-=~~':tio~~.,.=.~n::1~
the inlUllment would Bub light.

.

foUIId'~ the top 01 Sea.reD & ~of ordnanee sur"YODeDdeLy~to
·aet into·te.meh with 811G'Wdon and obtain its· bearing by aid ~ a helio&tat&.
,Galton·,&mbition was to construct a pocket beliostat and he spent nmeh
prepMing JIUXlek, of which the ~La.bomtorypowesses allDQSt

_in

•

J(~p.61.

3-2
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as many as it does of his ·hyperscope,' a forerunner of the modern periscope l •
Galton's hand-heliostat while described in 1858 in a form which he himself
carried in a large waistcoat pocket and which he considered efficient up to
ten miles and said would on many' occasions have been most valuable to
him in Damaraland was, in a larger size and with a stand, ultimately manufactured by Messrs Troughton and Simms under the name of Galton's SunSignal. According to the former Admiralty Hydrographer, Sir William
Wharton, it was used quite recently in nautical surveys to-enable shore parties
to make their exact whereabouts visible to those on the ship t. The principle
on which Galton based his heliostat is a fairly simple one. He intercepted a
small part of the flash and by aid of it created an image of the sun in ~he
field of view of a telescope; this image was then thrown on any required
point of the landscape, and when so thrown anyone at that point would see
the flash. In his paper to the British Association 1858, Galton describes his
?wn rough modelS which he says any carpenter could make for four shillings, .
mdeed the tube was of wood, the lens a convex spec~le glass, and there'
was a piece of good looking-glass 3" x 4l". The mirror turns on an axis
perpendicular to that of the tube, and the lens partly in and partly out of
the tube brings a portion of the flash to a focal image of the sun on a small
screen inside the'tube. When the image of the sun covers the point to
which the flash is to be sent, then the flash will be seen at that point.
-A-

~.-a
Fl$.2

Fig. 1 explains the working; M is the mirror with the sun's rays falling
on it and reflected in direction D, F is the screen at the focus of the lens,
which is seen by the eye as superposed . on the object at D. Fig. 2 is a
simple pocket form; Fig. 3 a more elaborate form, which has a theodolite
telescope A, and a plain tube Bas a find:er~ rig.. 4 shows the section of Fig. 3
at C with a holder which can be screwed on to a camera tripod. A fairly
1 Both are arrangements of parallel mirrors set at an angle of 45° to the axis of a square
tube (genera.llyof card!) with a hole iu the opposite walls fa.cing each mirror. Galton designed
.them in o~r to see a ceremony over the heads of a crowd or to inspect what lay beyond a high
wall. The mstrument has also beeu called the altiscope, and the principle of the modern periscope of the submarine is identically the same. Hyperscopes, probably not under this name or
with any knowledge of GaltOli's early work, were used in the trenches in the course of the
recent wa.r.
t Me11Wf'ieB, p. 165.
S In the Galtou Laboratory.

Tt'ansition Studies

21

full account of the instrument is given in the paper of November 28, 1859,
on "Sun-Signals for the use of Travellers," and ample directions for its use are
provided in the instructions for Galton's Sun-Signal in the larger size which
accompany the instrument as it was made by Messrs Troughton and Simms.
Two other researches belonging to this period (1860-62) exist among
Galton's voluminous papers. I do not thi'flk they were ever printed. In the
first he considers the bulk of gold in the world-i.e. iIi currency, ornaments,
etc. This in 1800 was estimated at £2~5,000,000. Galton computes the
volume of pure gold therein and concludes that it would occupy 3053 cubic
feet. "lIence my room without extra window space, but disregarding curve
at corners of cornice, would hold more gold than was extant in 1800 by 94
cubic feet."
.
- .
The second paper contains a suggestion of how to reach a decimal coinage
for England by the introduction of two new coins, the' mite' or 'quint,' a fifth
part of a penny and the' cent' or 'groat' of 12 quints. The groat would thus
be rh ofa pound, and the florin = 10 groats the intermediate link. The object
of the mite or quint was to get the existing coins in easy term!J of groats
and quints. Thus:
one penny
::= 5 mites

I

threepence
= 15 mites
::= Ii cents

/.

sixpence

= 80 mites

one shilling
= 60 mites
= 5 cents

!

two shillings
= 120 mites
= 10 cents

= 21 cents
GaltOn put his scheme before Archibald Smith whose ~avest objection
against it seems to have been that the sma.J.lest ultimate divisions were not
but ought to be binary.
B. GEOGRAPHY

While Galton was thus turning his travel experience and his study of
the works of travellers to national use, he did not overlook geographical
research.. In 1855 he had contributed a paper of thirty pages entitled
" Notes on Modern Geography" to a work issued by Messrs Parker and Son
entitled Cambridge Essays 'contributed. by Members of the University.
I have not sllcceededin discovering the real origin of this work, but'if all
the essays came up to Galton's in suggestiveness, it must be a matter of
regret that it has passed out of recollection.. Galton's aims with regard to
geography were of a three-fold character, na~ely: (a) to encourage geographical re~rch by travel, and to make it easier by suggestion of methods
and instruments to travellers, (b) to make geography a school and academic
study, and (c) to revolutionise and humanise maps. The object of the essay
just referred to was undoubtedly to popularise modern geography, but
throughout his interest in tht: improvement of maps is dominant.
.
"There is ussally" he writes 1 "as great a difference in geographical value between an ordnance map and, it mllY be, a beautifully engraved, popular one, as there is in poetical merit
betw~n & copy of Shakespeare and a gorgeously bound volume of the vilest trash that was ·ever
.
published by aid of titled interest and half-extorted subscriptions."
·1 Loc. cit. p. 91. The Cambridge Essays were issued from 1855 to 1858; their pages excluded
'scientific' subjects according to the pref~ (7 written by the publisher) 80 that they might
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But Oalton wanted more than the accUracy of the ordnance map, he
wanted a pictorial map, a bird.'~ye view of a ooloured model
4CIt is bard1r to be expected that m.vellers shc:m.ld a.lways find it advisa~ to draw up for'
paVaeatiOll Lqe pictorial charta of the routes tbeyhave tra..relled, but daplicat.e8 of tJaeir
~ ._rv6}'Bwould be a very vahmble acquisition to the reoords.of GeographK:al Societies,
where they .could be .studied by m.a.p-makers, who wished to compile a pietorial chart of the
country in which they lay. It would, I should think, be a very interesting task to ende&vour
to map a district on this method, and the resultwOl1ld be sure to be a gratifying one, if the
katrelJer bad Ule eye and thetoac.h of &Ii artist l • The 8'trietJy accurate, but meagre informatWa
that 18 atIlrded to .. student by ordinary map is more ta.ntalisiDg thansatisf.actory. A blind
man 6.ngering & model could learn as much from his ~nse of touch alone, as they convey toOIlJ"
eyes. They are little more than an abst..raction, or a ghost of the vivid recollections with which
the .emory of the traveller is stored, not that these recollections a.re very varied Of'iShiftingone image succeeds another in rapid changes-but that the somewhat stereotyped liI&tfty wJlich
the miad reeaUa when it att6JDpt.> to image to itself the features of a onee-visited oovntry, is
,& ma.Uer of colour and blaz.e of ..wine. and dancing waters a.nd quaint crags or well-ptarked
headlands, and here and there stretches of level land clothed with russet forests or l,ring open
in tawny plains. It is surely not too much to expect that at leat'lt some 8oUasiODto these fMtmwl8
-wJrieh are everything to the memory, which are precisely what .tNeryta.veller whGDlwe.odlftl8
ia meataUy nderring to &8 It.is IQP, wJailat ·he am.era M:l". queatioBs-should nada legitimate
place even in the highest and driest system of topographyll."

In. abort Galton wanted geological and vegetational inforrnationadded
to the maps then in vogue, and he thought it possible to combine a graphic
picture with a 8ufficiently faithful ground-plan. He had great hopes from .
the an 01 eolour lithography thea. being rapidly ~veloped8. Galton's
1 6 _ W~' keeIIly alive whea travelling ad. he rem.a.rks in this paper that
France, Switzerland, Germany and almost eyery Elll'OpBIm eonnkybes itS
pervading smell, and its pervading sounds, all widely alien to the experiences
of our own mother-country. It was something of the impressions of all this
~ eolooring which Galton found so painfully missing in maps.
"be made int..elijgible and interesting to the general public of educated men" (1). In the hat
"V01mne, llesideB papers by Galton's friends Charles Astor Bristed, the American (see JI.-oriu,
,..'11), .-d Obutea B.doa (1lNl. p. 69), there were papers by Liveing, Fitz:ianaes Stepb e., end
~ Go Clark (Ibed. p. 70), ablo a dose intimate of Galton. The 688. tbua w~ the produ.c.t
of a.Jton's close coi1temporaries, if they did not actually spring from his entourage. I have
failed to find who really set them going.
1 Galton refers in this umtter to popttl&i- eoloured bird's-eye views of the Orimea and Ba.lti~,
pool" ia -.ecation, butnpplyigg .. di.sQnd. want. He notes also Ziegler's geologicaJ maps.
s JAe.. cit. p. ~7. Eiglaieen .ye&I'8lat« a ~r to George Darwin shows that Galton's thoughts
were atill working 0Jl the B&DlB lines. After referring to projecting mouldings on ma.ps to represent mountain chains, modelling from'successive contours, Galton cOBtinues:
441 bave often tboogbt of procuring a really a.rtistically made and coloured globe [eleewhere
he _ ~ ODe of 9 feet diameterl and once bad muehcorrespondence &boot it. RukiDw:rote
,& 'Yery IJKld letter. It seematome tb&t Ofte might set to work by making ~ spberical &hell,
cutting it up i-.to COtWfmimt p41't8 like a puzzle map, and mount the parts that were temporarily wanted to be consulted on a convex table. These could be multiplied by casts, also by
eIeetrotype.» (Britieh A8II8CiatioB, Bradford, Sept. 24, 1813.} The last &eMenoe eDowB that
GeItoD iMeftded hie globe to be & model of the world's m,.jhee, not..8o melle map.
• 8fJven4leen ya", lat« Galton .Pt'GPOIIed at & ~ JllflIl'lIMg of the RDyalGeograpbical
Society that the interest on the MurehillOQ Fund be expended this JlMr (' 1872) m proasriDg
specimens of, and a report on, the various styles of cartographic representation now in use both
in England &00 8omo..d,as regards shading, eolours, symbols, and method and cost 01. proehtction,
but not as rega.t'dsprojection, and that a committee should be appointed to &r'I'UIge particulars.
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Galton speaks highly of geographical 8OCieti.es in the help they provide
for qualified travellers, and then doubtless comes a tou~ of his own
experience, and
"their moral influence is not to be dIsregarded, by which th6Y sa'stain the cotIrag8 ad peneverance of a traveller, whose special tastes find little countena.nee and sympatJayfrom iib8
associates whom the accidents of birth and neighbooDrhood have made DeaI'e&t to him 1."

He kept frequently in his mind the discovery of any me~ easing the
path of the travelling geographer. Thus we have his '~Table for Rough
Triangulation without the usual Instruments and withOut Calculation " of
March 1860. This was a simplified form of measuring, the distance of an
object (breadth of river, etc.) lying off the traveller's path fiNt suggested
with more rigorous calculations by Sir George Everest, formerly SnrveyorGeneral of India~. Galton appears to have issued his table on a single
leaf, probably for the use of travellers, and it was afterwards incorporated
in the Hints for Traoollers he edited for the Royal Geographical Society.
The idea. is an exceedingly simple one. We proceed thus ;
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C is the inaccessible object aMumed to be either in the -8UDe horizontal
plane' as our ~ line A.B, or else to be the projeCtion fAm;~ on that
plane. We walk .ten pa.eE'BAc from a peg at A towards (J aod ineert a peg
at c. We then walk ten paces towardS an aceemible -objeet at B and set a
peg at b. We pace cbto the nearest quarter pace. Then we walk 100 paces
&om A to B and in order to maintain a straight line alwayS look at a
distant ol:rlect E behind B; at a which is 90 paces from A we insert a peg
and then
ten more paces to B (peg). Next we step ten paces M from B
towards 0, and finally pace d a to the nearest quarter pace. The number of
paces. in cb and.c'a are the two argument8 by which we enter horizorWilly
and vertically Galton's Table, and under them we find A. a given in paces.
If we enter with e'a and eb horizontally and vertically we find Bo. If AB
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p. 100.

of tAt.

Royal Gt;VffI'YJpJW;al~, 1860, pp.3JI d MJ.
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be a north and south line, the angle cAh is the bea1'i11g of C and this is
given in the first vertical column of the table. There is no instrument
needful and no calculation. Of course the method is rough, but if care be
taken that no angle of the triangle be less than 30°, practically valuable
results may be obtained.
Another paper with the Sc'l.me intention of aiding the geographer was that
of 1858 on liThe Exploration of Arid Countries l ," Galton states his problem
as follows:

"r suppose an 'exploring' party, Ull few in lIumbcl"S tLS is consistent with elliciency, to be
aided by a 'supporti1ly' party, who may be divided into two or more sectious. The duty of this
supporting pl\rty is to CI\I'l'Y provisions, partly to be eaten on the wny out, nlld pUl'tly to be
'c&lied,' or buried in the gl'Ound, in order to supply t.he WRllts of a. homeward journey. After
1\ certain dilltanoo from camp hlld been l'eacherl, and the lORds of one 'section' of the supporting
I Proc. R. Ceographical Society, Vol. II, PI" 60-ii. G,liton \I'IUI much intcrc;;ted in the
difficulties of exploring the arid centore of Australia. Among his pUrlCrs I found a little IllRp of
Australia indicating by diflenmt shuding t.lle set.tled lind S\llllltti ng districts, unci with the desert
routes of the OI'Cg(lI'ies, Stuart and of Burke's cross--continent.al fat·al journcy. 11:; WRS marketl
in pencil uFrom my artic:1e in the --." This llrtic1e, unsigned ~lnd not recol'ded ill Galton's

J

list of published pRpers, was ultimately t'\l1l to gl'Ound in the Corllldll fur 18G2, PI'. 354--64.
Its title is "H~ent Discoveries in Aust.mlill" and it describes the work of tbe CregOl'jas, Bub·
bage, ?tlcDonlll, StuaTt, Burke and Killg. 1t might. be read t.o-day by anyone desiring to get
an interest in Australillll disco\'Cl·y. One wOlHlers wl_etber Burke's life would lm\'e been sa\'ed
if Gillum's system of caches had becn fully udopted. Ono passage llla)' La citCfI: ·,It appcur8
hopeles::; to ascertain the habita.ble qURlities of l\IlY distl'ict of Austmlio. by seeing it only Ollce,
The arid plains after (l month'!:! soaking millS nrc wholl)' nltcrOO. All unexpected fact still
remains, it ill that whet'ever II sheep station i;l by all)' moons established, the coulltry Uet'Ollles
rapidly impl'O\'I..J by its influence, It is a sul,j~t for Darwinillll speculation, Grazing impro\'es
grllSSes, occupier dams up creeks und deepens water-hole. Perhaps the grasses and bushes
flourish through the moistlU'C. Their roots will then fOl'm a natural matting that checks evapol'a·
tion while long fibres of the roots encourage more water to enter deeply into the soil."
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party had become exhausted in furnishing meals and caches to the entire expedition, this section
would separate from its companions and return home. A second' section' would subsequently act
as the first had done, and afterward a third and even a fourth, according to their original
number. Finally the explorers would be left by themselves at some days' journey in advance of the
farthest known watering place, with their own loads of provisions llntouched, and with other
provisions stored in caches, fully sufficient for their return, and in every respect as capal)le of
further exploration as if it was from their own ca.lPP, and "not from a spot in the heart of the
desert, whence they were about to take their departure.
Doubtless the same general idea must often have occurred to other travellers besides myself;
but whether it is because the details have been found puzzling and difficult to work out, or
because t,he necessary vessels for carrying water were not to be met with when wanted, no
traveller in arid countries has ever availed himself of the great power which this method of
exploration affords 1."

Galton starts with a table of the weight of water and food, needed as
rations by horse or mule, ox, and man per day, and also the total weights
which each can drag or takeon its back. . The problem is then to determine
at what distances each section of the party is to return so as to leave the
ultimate exploring party with full weights of rations and full caches for the
return journey. It was exactly the sort of problem which delighted Galton;
there was a little of mathematics \ a little of statistics and consider~bleamount
of ingenuity required, an? the whole had ..a 'practical bearing. He adopted
the' b~nary system by whICh half the remammg party returned at the end
of each stage.. It would not be fitting here to discuss at greater length
Galton's tables and results. He had chiefly in -view the then unexplored regions
of Australia.
. As Secretary of the Royal Geographical Society Galton came into touch
with many famous travellers-Burton, Speke, Grant, Stanley, etc. Galton
himself drafted the instructions for the Burton-Speke expedition of 1856,
which led to the discovery of Tanganyika and the Victoria. Nyanza lakes,
a discovery made at the painful cost of a quarrel between Burton and Speke.
Galton had an all-round admiration for Spekeand Grant, and a respect for the
eccentric genius of Burton. Of Stanley he thought less favourably as of a man
inclined to sacrifice the scientific aspect of geography for what the younger
generation would term journalistic 'stunts.' The letters of both Burton and
Speke to Galton give evidence of the difficult position of the latter in his relation to the two former as Secretary of the Royal Geographical Society 3;
lLoc. cit. p. 61.
There is a misprint in Eqn. (3) of p. 65 where in the value for s, the section that.turns
back first, the numerators of the two fractions should of course he ar - 1 and a r - 2 respectively.
.
8 Galton was first among those who worked for the Speke Obelisk in Kensington Gardens,
and he desired above all things that.a joint memorial to Speke, Burton, Grant, Baker, Stanley
and Livingstone should be arranged near the Speke Obelisk as a reminder to later generations
of what our nation has done for African diHcovery.-We might well add Galton himself to the
list.-The time has, perhaps, come now when the smaller, if very human, side of these men
. might be forgotten under a common monument. Galton wrote a letter to the Times, May 25,
1904, advocating such an African memorial to include the names of earlier travellers-Bruce,
Mungo Park, Lander, Clapperton and Barth (who was subsidised by England). He sugges.ted
a massive block of stone with a map of Africa in bold coloured mosaic on its curved top, even
as Africa would appear on a five foot globe. The memorial was to be surrounded by such
African trees, shrubs and flowers as will grow in this country. But although Burton and
Speke were both dead, the wound was not yet healed and nothing came of Galton's plan.
. 2
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We can here only afford ~ for one letter of interest, that from Speke of
February 26th, 1863; it mdicates the growing feeling between Speke and
Burton a.nd at the same time the difficulties that Galton had to encounter.

"{MYtoum
reports will be Rent from Khar-}
as soon as we arrive there.

26 FefJruary /63
(to be posted on arrival at [Khartoum I.]
14° 30' N. JAt. Head winds keep us hack.)

GOlfl>OKORO

27 Mwrch.

My

DEAR GALTON

Petherick bas shown me a paper of the R. G. Society by which I infer you wrote me a
letter suspecting the V. N'yanza to be the source of the Congo or perhaps one ofDu Chaillu's
rivers because a river was made to run both in and out of it. I fear you did not receive the
letter I wrote from Madeira after reading Burton's journal in the Society's volumes, elae you
could not h.ve supposed eo, for in addition to the fact that &very Arab knew the •Kiuiva'
river ran out of the Lake aud told us they supposed the Lake to be the source of the J ub, every
Arab had heard of the vessels on the Nile though Burton tried to hide these matters from the
public; I suppose to excuse himself for not visiting the N'YLtIlza.. I can only say it is a pity my
geographical papers read before the Society were not put into the Society's Journal in preference
to Burton's papers, which were not read and therefore not commented on, for that .lone has put
everybody wrong. Burton's geography was merely a copy of my unfinished original maps, left
open until I reached England for further information. Burton wanted me to instruct him,
acknowledging that he knew nothing of the typographical features of a country. He could not
h&ve written one word unless I had instructed bim, but he gave up his lessons too soon, imagined
largely on the nucleus I gave him and fell into error accordingly. - Y ou will find all the information you require upon this journey in my reports, so I will now open a new project to you
for crossing Africa from East to West following as close as possible upon the line of the Equator;
for unless 1 do it, it will not be done this century. It can be done easily enough on a large scale
.00 with .. power of money, but not a8 I have been travelling at the beck and "call of every chief
th&t falls in the way. Thil:! is the sum total of my requirements, provided tbe Uovt. is enlightened
enough to accept it, which is doubtful we know: Fuur men of science as captains to 400 negroes,
half erne men from the West Coast, and the other half from Zanzibar, aU hands to be furnished
with carbines. I should then want a vessel to visit Venice and pick up boats, pass round the
West Coast for Crue men, and continue to Zanzibar where the vessel would wait until I commenced the march and tben return by the Cape to the mouth of the Congo, where it would
await my arrival and convey the 400 men to their respective homes. But this is not a.ll, for I
should require another vessel to go up the Nile and form a depOt at Gondokoro. The rest you
can imagine. With one word more, I will close my letter and I tell it to you as an overseer to
the Society-I firmly believe I ahould have reached this one year ago and at i less expense, if
my projects for the journey had been promptly attended to. I asked for leave and money 12
months before starting in order that I might form two Dep6ts in the intelior, but I neither got
my leave nor the money until 2 months or so before I started, and therefore could only form
one Depot in advance. That has been the root of my disasters and delay-but 'a.ll's well that
ends well,' and tbere is an end of it, only let the warning be a caution for the future. How I
should have rejoiced to receive your letter, but nothing has reached me, not even a letter of
advice from Rigby, which announced the departure of some letters .nd a host of delicacies sent
by kind friend Rigby. And now old Galton with Grant's best wishes and my own to yourself
and Wife, believe me
Yours ever sincerely H. SPEKE.
P.S. I ha.ve sent a map and several papers as I shall not be home in time to contribute to
this yea.r's Journal and I fancy it important this should have an early issue."

Let us pity "old Galton" as he read of those 400 men, each to be
furnished with a carbine! That great journey, which would have antedated
l,:Deleted.
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Stanley's, never came off. In his Memories (pp. 201-2) Galton vividly
describes the scene at the Bath Meeting of the British Association in 1864,
where Burton was to read a paper attacking Speke, and Speke shooting in
the neighbourhood had been invi-ted to reply. In the Committee of the
Geographical Section (which meets before the open session), at which the
President Sir Roderick Murchison, Sil'-~ames Alexander, Captain Burton,
GsJ.ton and others were present, a letter (in the course of a discU88ion whether
the Council of the Association should be requested to bring Speke's services
to the notice of the Government) went round the table. It was to announce
that Speke had accidentally shot himself dead in drawing his gun after him,
while getting over a hedge. Thus ended the life of a man-whom Galton
described as "a thorough Briton, conventional, solid and resolute ...a fine
manly fellow "-in a tragedy, which, one might have hoped-but would have
hoped in vain-must stop controversy and bitterness. Burton, Galton tells
us, "had many great and endea~ qualities with others of which perhaps
the most curious was his pleasure in dressing himself, so to speak, in wolfs
clothing, in order to giye an idea that he was worse than he reaJ1y was."
I have not dwelt more at length on this painful oontrovemyas it only
indirectly concerns Galt-on, but it made a very deep and lasting impression
on his mind. I am- not at all sure it was not the origin of his very strong
dislike in later life -of all forms of controversy, 80 that he would let a
criticism pass without reply which is not always the most effective manner
of fostering the growth of a new and therefore reluctantly accepted branch
_o~ science. N? r.ePly.is too often taken by a ~houg~tless public to be identical
With an adlJll8810n of' error. When the BIOmetnc Laboratory started the
senes of papers Questions of the Day and of the Fray in 1906, Galton expressed his grief at what was not indeed. an offensive but in many eases a
too long delayed defensive.
~esides preparing plans of t~vel for va~ous discovere~t, Galt~n took,
_as hIS manuscnpt notes show, a 'large part III the executive wOTkof the
Royal Geographical Society. Thus we find about 185M numerous plans fOT a
meeting-room, the main outlineo! which he adopted from'the old debatingroom of the Cambridge Union Society. This, I suppose, had impressed him
in Cambridge days as an e~eenent8p~king-chamber,and he wrote to Montagu
Butler for a. plan and detailst • Galton further started the mOV(mlOOt for
increased interest in geography in schools, and it resulted in the Society
1 Of. for example the paper" Additional Instrumental Instructions for)(r oo...t Petheriek"
by F. Galton, PrOt:. R. (hog. 8«. 4aa. 28, 1861,p. 96, which is a JBOdeI of wMt such instructions
.,.ld be. And ~ we may note the "Report OIl Afriea.n &plomtiona," Proc. R. Geog. &e.
.)lay 26, 1862, p. 175, as indicating how Galton kept in touch with Afrieaaexplor&tion and how
fully he carried Qut his duties of Secretary to the Society. In this pe.per his condemnation of
1meontTolleQ. trade on the White Nile" IDOt'ltly in the haM.. of reck1ealladvelltureftl ao4..lawlees
ere'WB" ischaracteristie of the man, who ..... later greatly 1'8YOlted by St&a.ley's proewdiDp.
t The Seeretary iBfOl'1Dll me that the minutes of the Royal GeograpWca.1 Sooiet.7 mab no
reference to these plans, but that the House Committee considered in 1857 proposals for
extending the premises. Galton is Il9t named as a member of this committee, bu.t he ...8& pro
bably ex o~ic ORe of t.heir Jl.IUD.ber, aDd prepued the p1&na Uw their ~ D .
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offering an annual gold medal to be competed for by public school boys.
He afterwards took a considerable part in the agitation which ended in the
recognition of geography as an academic study.
Galton was active in many other ways for the cause of geography. In
1861 he was asked to give the Church Missionary Society some information
as to Zanzibar as a possible centre of missionary enterprise, having regard to
its climate, physical features and the moral and social condition of the people.
Galton read a paper to'the society on June 1st and it is published in their
journal The Miss£on Field l • In the paper he points out the dominant Arab
and Moslem influence which radiated from Zanzibar, not only all along the
coast of the mainland but fur into the continent, perhaps one-third across.
- Galton gave his information from manuscript notes of Burton and from
photographs of Grant lent by Speke. Galton on the whole spoke well of the
Arabs, but ill of the negro natives of the mainland, thus following Burton
rather than Speke. He concluded as follows:
"The natives are most assuredly n~ inquiring race, open to influence, but the very contrary.
Again their cOlmtries are intersected by commercial routes through which a tide of Moslem
ideas is constantly flowing, and could· a handful of missionaries, looking at past and present
history to guide us in our speculations, be sllpposedto avail against it1 It strikes me, too, as
something not quite generous to avail ourselves of the courtesy and the unusual tolerance of a
Moslem power to sow seeds of a certain harvest of discord. What we find in Zanzibar is !J. farreaching and far-influencing, but not a strong power; anxious to do wel\, seeking to consolidate
itself, amenable to a good English influence, but above a.ll things, the sine qud non of its existence
is that it should he Moslem. With our very limited missionary agency, it seems to me that we
'should divert its cur.rent' to healthier and more hopeful fields than Zanzibar, and th~t England,
so far as she may interfere at all, whether through her representative or by any other agency,
should try to effect the following results: To relieve the Sultan, by means of our moral support,
from the embarrassment of foreign pressure; to promote safe lines of legitimate and civilising
traffic into the far interior of Africl\; and to oppn better communication between Zanzibar and
the more civilised world than now exists. This is the schedule of what England is actually
doing, and I further believe it is all she ought, for the present, to undertake in Zanzibar 2."

'. . This is not the first, nor the last, occasion on which Galton 8 emphasised
the possibly superior civilising effect of Moslems over Christians on barbarous races. Of course' he speaks here of the state of affairs in 1861,
before the medical work (India and China) or the craft-school factor
(Nigeria) had been added to the purely religious activities of the Christian
,missionaries. There is a characteristic table of the Zanzibar climate on
p. 12.4, detailing the wind, the rainy, cold and hot seasons and the seasonal
healthiness; the paper probably has now fallen much behind the present
state of knowledge.
.
.
In 1862 Galton_ took Sir Roderick Murchison's place, who fell ill. just
'before the meeting, as President of the Geographical Section of the British
Association. If he gave any. opening address, it was certainly a makeshift
effort and has not been published. Mrs Galton merely notes that her
husband was at Cambridge for the Association'. Ten years later, however,
.1872, Galton was again President of the same section and gave the cus1

4

Vol. VI, No. 66, pp. 121-30.
2 Loc. cit. p. 130.
3 See Vol. J, p. 20i.
Galton recounts an amusing incident of the meeting in his Memories, pp. 208-9.
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tomaryopening address. In this address Galton emphasises the important
relations of climate to geography and remarks how human agency can
influence both.

as

"We are beginning to look on our heritage of the earth much
a youth might look upon
a large ancestral possession, long allowed to run waste, visited recently by him for the first
time, who!le boundaries he was learning, and whose''bapabilities he was beginning to appreciate.
There are tracts in Africa, Australia, and' at the Poles, not yet accessible to geographers, and
wonders may be contained in them; but the region of the abs<>lutely unknown is narrowing,
and the career of the explorer, though still brilliant, is inevitably coming t-o an end. The
geographical work of the future is to obtain a truer knowledge of the world. I do not mean by
accumulating masses of petty details, which subserve no common end, but by just and clear
generalisations. We want to know all that constituteR the individuality, so to speak, of every
geographical district, and to define and illustrate it in a way easily to be understood; and we
have to use that knowledge to show how the efforts of our human race may best conform to the
geographical conditions of the stage on which we live and labour."

Galton finally turns to maps; he does not refer as in the Cambridge
Essays to the ultimate goal of the geographer-a map of the world with
ordnance map accuracy-but he does return to the idea of combining
geographer and artist.
'~The facility of multiplJ'ing coloured drawings will probably lead to a closer union than
heretofore between geography and art. There is no reason now why 'bird's-eye views' of large
tracts of country should not be delicately drawn, accurately coloured, and' cheaply produced.
... ... It is therefore to be hoped, that the art of designing the so-called 'bird's-eye views' may
become studied and that real artists should engage in iV."

Galton finally concentrates on two practical map proposals. He notes how
difficult it is to procure ordnance maps and how much their format hinders
their lopular use. He suggests that pocket forms of Government maps
shoul be issued, and what is more be sold at every head post-office. We
have had to wait many years for anything like the carrying out of Galton's
proposal. Why should we, he asks, not succeed in getting "the beautiful
maps for which we, as tax-payers, have paid, but only copies or reductions
of them, not cheaper than the original an'd of very inferior workmanship
and accuracy" 1 Galton's second proposal was that the Government should
be petitioned to issue a five mile to the inch map of the country "to serve as
an accurate route-map and to fulfil the demand to which the coarse county
~aps, which are so largely sold, are a sufficient testimony." Yet 1872
antedated the cycling and by much more the motoring tourist 12
1 Galton's suggestions were not carried very far, but has not the time come for resuscitating
two .of his ideas by means of air-pl~ne colour photography and the use of the stereoscope7 So far
I have not seen any attempts at aIr-plane colour photography, nor using air-plane stereoscopic
cameras, but such may exist. There seems a real field for experiment ill this direction, which
might possibly fulfil some of Francis Galton's fond h9pes. Stereoscopic air-plane photography
might also have military value. [Since writing these lines I have learnt that the latter aspect
of the matter has been considered by the Air Ministry. J
_
9 Galton's criticism did not wholly fail. The General Committee of the British Association
. resolved: "That Sir Henry Rawlinson, F. Galton, Admiral Ommanney, J. Hawkshaw, Bramwell,
W. De III. Rue, Godwin Austin be a Committee (with power to add to their number) for the
purpose of representing to the Government the advisability of an issue of the one-inch o~nance
maps, printed on strong thin paper, each sheet having a portion of all index map impressed on
the outside to show its contents and those ,of the adjacent sheetS and their numbers. Also that
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Galton's presidency of Section E at Brighton was marked by the reading
of a paper by Stanley concerning his Congo travels. The ex-Emperor
Napoleon and the Empress Eugenie were present, and it was feared Stanley
might use the occasion in an inappropriate wayl. The meeting passed off,
however, with only one interference on the President's part, hut with some
tension. For thoae who would realise Galton's strong feelings about Stanley's
prO?eedings the.following extract from an article-re.ally b1 ~alt?n-in the
Edinburgh ReVieW for January 1878 (pp. 166-91) WIll be mdicatIve.
"The exploration of Africa ha.s been conducted of late on a new system. The routes of the
earlier travellers passed either through parts of the continent where the population is sparse,
&8 in Caff're-Iand 01' in the Sahara, or in those where it is organised into large kingdoms, such
as lie between Ashanti and Wadai, and which are much too powerful to adrnit'Of any traveller
forcing his 'Way a.gainst the will of their rulers. The older explorers were therefore content to
travel with small retinues, conciliating the natives of the larger kingdoms by patient persistence
and feeling their way. But of recent years all this lias been changed. The progress of discovery
baa tra.runerred the outposts of knowledge and the starting-points of'exploration to places where
the popula.tion is far more abundant than that which is met with in either the northern or the
southern portions of Africa, yet where it is for the most part divided into tribes. Hence modern
explorers have found the necessity for travelling with large and strongly armed retinues. This
new method has been frequently adopted in the upper basin of the White Nile, which has been
the f:cene of many military expeditions sent by the Egyptian Government to force a way into
the Soudan, including that commanded by Sir Samuel Baker. So, in the south, Livingstone's
comparatively small band of determined Caffres, placed at his disposal by a chief whose confidence he bad gained, enabled him to cross thp. Continent in the latitude of the Zambesi. Sub.
sequently other travellers like Burton, Speke, Grant and Cameron, starting from Zanzibar,
have adopted a similar plan. Their for0e8 were l8.rge enough to enable them to pass as they
pleased through regions where the tribes were small, they were sufficiently powerful to make
larger tribes fear to attack them, and as they invariably adopted a conciliatory policy with the
latter, they never came into Belious collision with the natives. Mr Stanley has adopted the
plan of traveUingwith an armed retinue on a much larger scale than any of those we have
named, -and he has certainly carried, by these means, p. great expedition successfully through
these maps should be sold in all important towns and, if possible, at the several post-offices, and
that Mr F. Galton be the Secretary." Mr Ayrton, the minister under whose control the Ordnance
Survey Office was, saw the deputation but it is not very clear that any definite impression was
made on him. On the other hand, Major-General Sir Henry James, Superintendent of the
Ordnance Survey Office, wrote a number of appreciative letters, and maps were prepared in
accordance with Galton's suggestions.•Tames writes: "As to the difficulty of getting our maps
it arises from the fact that we have four agents only for England and Wales instead of at least
250 or ODe in every tolerably sized town, and these a.gents- are all in London and receive 33!
per. cent. instead of 21) per cent. But few and dear as the agents are, they seem to have been
selected because they are themselves map-makers and sellers, and sell to the public bad copies
of the ordnance maps taken by robbery! This was done against my earnest protest and the
GOYernment is losing some £3000 a. year by tbe arrangement, and the public a.re everywhere
dissatisfied." Henry Fawcett wrote a sympathetic letter and regretted that the matter h&d not
also been brought before the Committee of Section F, of which he was a member.
Galton's index map, however, is now a commonplace of m&ny map pu blications.
1 "Mr Stanley had other interests than geography. He was essentially a. journalist aiming
at producing sensational articles." Memories, p. 207. What vexed Galton peculi&rly was th&t
Stanley had made no proper positional observations, and Galton ventured to utter the words
"lIElII8&tionaJ. geogra.phy." Stanley in his letters used violent language about the Royal Geog.
Society, and abont MArkham and Galton. He was no doubt excited by the inquiriet!l l\S to his
birth, from which tbat Society had not and could not entirely diS&8SOCiate itself. He did not
meet that question atraightfo1"W&nllyand fearlessly as he might well have done. (Lettel'lil of
Stanley and othen in Galtoniatf4.)
.
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Africa. Thus he states, 'I led 2,280 men acr06B hostile Unyoro' on an expedition intended to
cr08B the Albert Nyanza. Again, when he leaves Nyangwe on his final expedition down the
Lualaba, he starts with a body of 500 fighting men. Thus with a larger military force than
hitherto employed, and making a determined use of it, Mr Stanley has conducted a geographical
raid across the middle of Africa, which has led him into scenes of bloodshed and slaughter,
beginning at the Victoria Nyanza, and not ending until he arrived in the neighbourhood of the
Western Coast. [Tbis achievement undoubtedly p,laces :Mr Stanley in the foremost rank of
African discoverers and ensures to him a hardly-earned and lasting fame l . ] The question will
no doubt'be botly discussed how far a private individual, travelling as a newspaper correspondent,
. has a right to assume such a warlike attitude, and to force his way through native tribes
regardless of their rights, whatever those may be. .A man who does so acts in defiance of the
laws that are supposed to bind private individuals. He assumes sovereign privileges, and punishes
with death the natives who oppose his way. He voluntarily puts himself into a. position from
which there is no f\scape, except by battle and bloodshed; and it is a question, which we shall
not argue here, whether such conduct does not come under the head of filibustering. Nations
are above laws, and ma.y and do decide what expeditions they may care to launch, but the
assumption of such a right of private individuals is certainly open to abuse, and seems bard to
defend. It is impossible to speak of Mr Stanley's journey without noticing this exceptional
character of it. At the same time it is not our present object to discuss the morality of his
proceedings, but to occupy ourselves with his discoveries, which are unquestionably of the
highest geographical importance, and may lead to consequences in comparison with which the
death of a few hundred barbarians, ever ready to fight and kill, and many of whom are professed
cannibals, will perhaps be regarded as a small matter 2. " - -

Galton next proceeds to discuss Stanley's geographical discoveries in
relation to those of Schweinfurth and of Barth. Then he turns to the trade
products of Africa and its means of transport. Under the latter heading
he certainly. did not anticipate the modern railway developments nor the
rapid increase in mineral and agricultural exports. The general sense of
his papers seems to be that the trade is acarcely worth the European's
while and is best undertaken by the Arab. But the most valuable and
interesting part of the paper which indicates surely the change which
had occurred in Galton's outlook-his advance towards anthropology-is
the long account he gives of the physical and mental characters of the
negro. His judgment is not favourable:
.
"By picking and choosing out of a multitude ofnegroes, w~ could obtain a very decent body
of labourers and artizans; but if we took the same number of them just as they came, without
any process of selection, their productive power, whether as regards the results of toilsome
labour or of manual dexterity, would be very small." (p. 180.)
"Leaving for a moment out of consideration the combative, marauding, cruel and superstitious parts of his nature, and all that is conuected with the satisfaction of his grosser bodily
needs, his supreme happiness consists in idling and in gossip, in palavel'fl and in petty markets.
He lOBeS mo"reof that which is of value to him in consequence
He has no high aspirations
of his labour than he gains by what his labour produces. He has little care fot those objects
of luxury or for that aesthetic life which men of a more highly endowed race labour hard to attain.
His coarse pleasures, vigorous physique, and indolent moods, as compared with those of Europeans,
hear some analogy to the corresponding qualities in the African buffalo, long since acclimatised
in Italy, as compared with those of the cattle of Europe. Most of us have observed in the
1 In Galton's own copy these words are enclosed with an ink border and against them is
written "an editorial insertion-not mine. F. Go" Thus does the smaller intelligence, editing
the broader mind, make nonsense of Galton's meaning. If "Barabbas was a. publisher," of a
surety the railing malefactor was an interpolating editor!
2 Were it not for the 'perhaps' we might suspect the last few lines to be another editorial
interpolation.
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We

Campagna of Rome the ways of that ferocious, powerful and yet indolent brute.
may have seen
him plunged stationary for hours in mud and marsh, in gross contentment under a blazing sun;
at other times we may have noticed some outbreak of stupid, stubborn ferocity; at others we
may have seen him firmly yoked to the rudest of carts, doing powerful service under the persistent goad of his driver. The buffalo is of value for coarse, heavy and occasional work, being
of strong constitution and thriving on the nekest herbage; else he would not be preserved and
bred in Italy. But he must be treated in a determined sort of way, by herdsmen who understand
his disposition, or no work will be got out of him, and besides that, he is ferocious and
sufficiently powerful to do a great deal of mischief." (p. 180.)
.

For Galton in', 1872, as one race of animals differs from another, so all
races of men are not equal. He has started on his recognition of hereditary
superiorities. Because the negro belongs to an inferior race, the Arabs, who
coalesce with the natives, inter-marry, and do not look upon a converted
negro as an inferior, have done far more than Christian missionaries to
educate and civilise the negro.
"Of Mohammedanism and Christianity-we do not speak here or elsewhere as to their
essential doctrines, but as they are practically conveyed by example and precept to the negrothe former has the advantage in simplicity. It exacts a decorous and cleanly ritual that pervades the daily life, frequent prayers, ablutions and abstinence, reverence towards an awful
name, and pilgrimage to a holy shrine, while the combative instincts of the negro's nature arc
allowed free play in warring against the paganism and idolatry he has learned to loathe and hate.
The whole of this code is easily intelligible, and is obviously self-consistent. It is not so with
Christianity, as practised by white men and taught by example and precept to the negro. The
most prominent of its aggressions against his every-day customs are those against polygamy and
slavery. The negro, on refer~ng to the 8&Cred book of the European, to which appeal is made
for the truth of all d~trines, finds no edict against either the one or the other, but he reads
that the wisest of men ha:d a larger harem than any modern Mrican potentate, and that slavt'holding was the established custom in the ancient world. The nextm08t prominent of its
doctrines are social equality, submission to injury, disregard of wealth, and the propriety of
taking no thought ofto-morrow. He, however, finds the practice of the white race, from whom
his instructions come, to be exceedingly different fmm this. He discovers very soon that they
absolutely refuse to consider him as their equal; that they are by no means tame under insult,
but the very reverse of it; that the chief aim of their lives is to acquire wealth; and that
one of the most despised characteristics among them is that of heedlessness and want of thrift.
Far be it from us to say that the modern practice in these matters may not be justified, but it
ap,pears to require more subtlety of reasoning than the negro can comprehend, or, perhaps, even
than the missionary can command, to show their conformity with Bible teaching." (p. 187.)

Galton's anthropological sense was r~pidly developing; he was firmly
grasping the relativity of religions, how they have no absolute validity, but
the ,~uitability of any creed depends on the stage of' the mental and even
the physical development of a given race. Shortly, a religion must be in
harmony with the habits and culture of a given ,people at a given time, or
it will fail to fulfil its purpose-which, from the anthropological side, is to
strengthen and to stabilise the social purposes and gregarious in~tincts of a
definite group of men. As Galton realised, Christianity has built up no
negro kingdoms, but Mohammedanism has done so, and the negro converts
erect mosques, maintain religious services, and conduct their schools without
external support.
That Galton was not wholly content to leave Africa to Negro and Arab
is evidenced by his letter to the Times of' June 6, 1873. In that letter he
recognised that much of Africa cannot be occupied by the European, that
.,.
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"average negroes possess too little intellect, self-reliance and self-control to make it possible for
them to sustain the burden of any respectable form of civilisation without a large measure of
external guirJance and support. The Chinaman is a being of another kind, who is endowed with
a remarkable aptitude for a high material civilisation. He is seen to the least advantage in his
own country, where a temporary dark age still prevails, which has not sapped the genius of the
race, though it has stunted the development of each member of it, by the rigid enforcement of
The
an effete system of classical education, which tree.ts originality as a social crime l
natural capacity of the Chinaman shows itself by the sUccess with which, notwithstanding his
timidity, he competes with strangers, wherever he may reside. The Chinese emigrants po6SOB8
an extraordinary instinct. for political and social organisation; they contrive to establish for themselves a police and internal government, and they give no trouble to their rulers so long as they
are left to manage these matters for themselves."
"The history of the world tells a tale of the continual displacement of populations, each by
a worthier successor, and humanity gains thereby. We ourselves are no descendanlis of the
aborigines of Britain, and our colonists were invaders of the regions they now occupy as
their lawful home. But the countries into which the Anglo-Saxon race can be transfused are
restricted to those where the climate is temperate. The tropics are not for us to inhabit permanently; the greater part of Africa is the heritage of a people differently constituted to onrselves. On that continent, as elsewhere, one population continually drives out another. We
note how Arab, Tuarick, Fellatah, Negroes of uncounted varieties, Caffre and Hottentot surge
and reel to and fro in the struggle for existence. It is into this free tight among all present that
I wish to see a new competitor introduced-namely the Chinaman. The gain would be immense
to the whole civilised world if he were to outbreed and finally displace the negro, as completely
as the latter bas displaced the aborigines of the West Indies. The magnitude of the ga.in may
be partly estimated by making the converse supposition-namely the loss that would ensue if
China were somehow to be depopulated and restocked by negroes."

Whatever opinion we may hold of Galton's views on the Chinaman,
there is no doubt that this passage marks not only his full acceptance of the
doctrine of the survival of the fitter race as applied to man, but further his
opinion that civilised man could himself directly expedite the processes of
evolution.
A few further memoirs having a bearing on geographical or allied topics
may be noted here. We have already referred to his views on maps. In
'1865 the idea occurred to Galton that, as maps so conspicuously fail to give
us the leading features of a mountainous country and- are indeed so incapable
of representing crags and cliffs successfully, a stereoscopic photograph of a
model would be of extreme value 2• Indeed a coloured model on this plan
with reproduction by colour photography might go a long way to satisfy
Galton's craving for something more illustrative of the floral and geological
environment than an ordinary map can provide. He suggests what might be
done in this way by photography of the models of the English Lakes at
Keswick, of the Pyrenees at Luchon, and of the Alps at Berne, Zurich,
Lucerne and Geneva. With the assistance of Mr R. Cameron Galton he was
able to obtain and exhibit stereoscopic photographs of the fonowin~ models :
(1) Island of St Paul ,in the Indian Ocean 3, from a.n Austrian bronze
model.
1 Was this sentence a thrust at another race, and was Galton thinking of his own bitter
experience1 See Vol. I, pp. 12, 142.
2 "On Stereoscopic Maps taken from Models of Mountainous Countries," R. Geog. Sue.
Jou'rnal, 1865,pp. 99-106.
3 Midway on Mercator's chart between Melbourlll;l a,nd Cape Town.
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(2)
(3)
(4)
(5)
(6)

The Ortler group of mountains, from an Aust.rian model.
Mount Blanc district, from Bauerkeller's relief map.
Cape Town and Table Mountain, from a coloured model.
Abyssinia, from a rude ~del.
The Isle of Wight, from a rude model.

The paper itself is accompanied only by a photograph of (1)t, somewhat
confusing as it illustrates also the proposal of Galton to build up large maps
in stereoscopic sections.
.
The Galton Laboratory possesses stereoscopic slides of (1) giving the
whole island, and of (2)-(6) inclusive, and also of a seventh slide-part of the
Ile de Forquerolles in ~he Medi~erraneall off Toulon.. Our ph?to~phs have
faded m the course of nearly SIxty years but they show stIll WIth extraordinary effect the success of Galton's idea. The Stelvio stands out in a
way that no map can compete with, and hardly a bird's-eye view from the
Spitz itself could give such a good conception of the 'lie of the land.' It is
a grievous pity that the stereoscopic idea of map-models has been forgotten,
and we might hope for its resuscitation in association with the air-plane as
already suggested. We provide in the accompanying plate copies of the faded
photographs of (1) and (2) which nevertheless will suffice-if the reader be
lucky enough to possess a pair of stereoscopic lenses-to justify this statement.
Another paper of this same year is entitled: "Spectacles for Divers and
the Vision of Amphibious Animals." In this paper Galton states that if water
is in contact with the human eye' a double convex lens of flint glass, each of
whose surfaces has a radius of 0'48 inch, will correct the concave waterlens. It will require to be supplemented by another of moderate power
according to the convexity of the individual eye and refractive power of the
different kinds of flint glass. Galton found, however, that even with a lens
of this kind under water the eye had not much power of accommodating
itself to different distances, and his own distinct vision was restricted to a
range of about eight feet. He considered, however, the glasses he used only
provisional s. He thought such spectacles might be useful to divers in pearl
and sponge fisheries, or to sailors.examining .the bottoms of ships. The paper
suggests that amphibious animals must have a power of adjusting their
sight, i.e. seals, otters, diving birds, etc., but does not enter into the mod-us
operandi. Here again a8 in the case of stereoscopic maps I think an interesting question has failed to be carried further.
As late as 1881 Galton still maintained some interest in geographical
research, but his main work was directed into other and more congenial
channels. In the British Association Report, 1881" there is a brief' comparison by Galton of the equipment of exploring expeditions in 1830 and
1880. He notes the progress that has been made in certain instruments:
1 Search at the Royal Geographical Society having failed to discover the originals, a further
hunt among the negatives of the Galtoniana has brought to light the originals-too late for
reproduction here.
.
2 B. A. Rep<Yrt, Vol. xxxv, 1865 (Sect.), pp. 10-11, not as wben the diving helmet is used.
3 Still extant in the Galtoniana.
4 pp. 730-40.
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e.g. mercurial horizons, thermometers and barometers, the binocular glasses,
steel and stylographic pens; the progress in clothing, flannel, peacoats and
macintoshes; progress in preserved foods; progress in the personnel, the
educated olasses are physically better developed, which Galton attributes to
their leading healthier lives, owing to the heavy eating and drinking having
ceased, to the better ventilated bedrooms and proper holidays. Lastly he
notes the greater ease and quickness with which an explorer can reach the
starting-point of his wanderings. The idea suggested in the last sentence
probably led Galtonto what, I think, was his last contribution to geographical
science. In the same year 1 he constructed an "isochronic passage chart for
travellers." It consists of a map of the world on Mercator's projection indicating by five colours in two shades the number of days required to reach
from London all parts of the world. The map might easily be a little more
detailed as the unit of time ten days is rather large, extending from
London to Jerusalem, Peru, and Hammerfest, but "not be it noted in those
days to New York. A similar map made to-day would be of much interest,
especially in view of the great development in forty years of trans-continental
railways and fast steamships. Galton took, as his authorities,=time tables
of steamship companies and railways, with public and private post-:office
information.
.
It cannot be denied by those who study Galton's memoirs on geography·
that they mark a continuous development. He remains to the ~nd keen oli
the mechanioal'dodges' and grapbic8.l artifices which had delighted the boy
at Atwood'sl. and the youth at Cambridgel;bu~ travel. for novelty ~n
became for. h1.m. tra.vel for a kqowledge of phys1cal enVIrOnment; ill th18
stage Galton. was a pure geographer, but then very rapidly the important
part of this, environment became for him its relation to man and Galton,
without realising .the full meaning of the chang~, had passed from the
geographer to the. anthropologist 4. Even by the 'seventies' geography
"
.
had becomea.secondaryst~dy.
.The last o.f Galto.n's ~iti~~ that touc~es on explo.ration w..~ his gracefu
.. 1
prefooeto W. E. Oswells WiUiamOotton OsweU,Hunter and EXplorer of
1900. In this Galton claims justice for Oswell as the first explorer to reach
LakeNgalni~ Livi~gstonesimply went with Oswell and Mlimly as a. guest,
but'Livingstone!s later fame and Oswell's reticence led to a retrospective'
.
. credit being given to the former for this first great journey~
O.. CLIMATE

.. Parallel with Galton's geographical research we find a correlated studythat of meteorology. The services he rendered to this science have been only
occasionally recognised at their full value, and much that he has suggested
wo~ldbe worthy of reconsideration and adaptation to the modern state of
:meteorological· knowledge.
1 "On the Construction of Isochronic Passage Charts," British .A88ociation Report, 1881,
pp. 740-4:1; Roy. Goog. Soc.Proc. 1881, pp. W7-58.
2 Vol. I, p. 77.
I Vol. I,p. 148.
4 A very valuable letter of Galton's, advocating the adequate representation of Geography
.and Anthropology in the 'Proposed Imperial Institutes,' will be found in the TimlU, October 6,
1886 (Pi 8).
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Galton's first considerations on climate sprang directly from his geographical work and were closely associated with the relation of the health of
the explorer to the climate l • Thus we have already referred to his little
table of climate in Zanzibar in the lecture of 1861. Two years later he prepared a table giving the "Climate of the countries bordering Lake Nyanza,
1861-2." He published it in the Royal Geographical Society Proceedings,
Vol. VII, 1863 (pp. 225-8), in a paper entitled "On the Climate of Lake
Nyanza"; it gives with the exception of the middle fortnight of November
meteorological details for every 'wee~ of every month 2. The mean temperature for the week, the maximu~ and minimum and the extreme ranges
are provided. The rainfall in inches is given where available, the number of
rainy days per week, the number of days per month of rain sufficient to be
measured, and the total number of days per month of rain and slight
showers, also the prevalent wind for each month. The whole of the material was due to Speke and Grant, but it obviously required much 'dressing,'
i.e. smoothing and interpolation, etc. It was based on observations taken at
Karagwe (5100 ft.), Uganda (3400 ft.), Unyoro (3200 ft.) and in a camp
3400 ft. above sea-level, so that there is considerable heterogeneity in the
data. Speke's original log is among the Galtoniana.
,
The tables thus formed led Galton to consider the possibility of maps
, combining at a single glance much meteorological data. This occupied his
mind largely in 1861-2, and there is no doubt that Galton was the first to
publish meteorological, maps of Europe, possibly of any country at all. He
induced his friend W. Spottiswoode, the head of the great printing firm, to
CRSt movable types which were used in Galton's first maps. These represented by shaded rectangles Rain, Snow, 'Dull and Overcast, Overcast,
Mostly clouded, Half-clouded, A few clouds, Clear blue sky; the direction
and force of the wind were given by another series of symbols, and £nally the
height of the barometer and the temperature-ordinary and wet bulb-were
printed in figures.' Thus a rectangle 8'5 mm. high by 5'5 mm. broad contained
the information as to rain and cloudiness, intensity and direction of wind,
state of barometer and thermometers at a given meteorological station, and
these rectangles were placed centrally to each station on a map of the
stations at which observations had been made. Galton's first maps is
1 The-effect of climate on the traveller had been brought home to Galton very emphatically
by his own experience of the after-effects of his travels in Syria and tropical Africa.
21st to 7th, 8th to 15th, 16th to 23rd, 24th to end. Thus the first 'week' was 7, the
second and third 'weeks' each 8, and the fourth 'week' 7 or 8,01' in the case of February only
5 days.
S Among Galton's papers is another "Weather Map 'of the British Isles for Tuesday,
Sept. 3, 9a.m." No year is stated, but I should think it was more probably Tuesday, Sept. 3,
1861, than Tuesday, Sept. 3, 1867. In this map five conditions of wind intensity, five conditions
of sky (clear, detached cloud, overcast or fog, showers, rain) and three pressure conditions
(barometer falling, stationary, ri~ing) are indicated by no less than 75 circular 's'tamps.' The
direction of the wind is given by the direction of the arrows which measure wind intensity and
the circular stamps are rotated to give this direction. A ma.p is printed with the names of the
60 to 70 recording stations, and' underneath these names the appropriate stamp is affixed with
the right orientation. 25 copies of these a.ttachable stamps for the case of rising barometer
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printed only in two colours, red outline fol' England and black shading fol'
rain find cloudiness. It is entitled: "English "Weather Data, Feb. 9. 1861,
9 h. a.m.," and is part of a. circular issued from 4~ Hutland Gate and dated
June 12, 1861. "The accompanYlug sheet has been printed as an experiment,
by JTIEk'U1S of movable types which I have had cast for meteorological purposes." To save confusion of figures. barometric heights were not inserted
Oil the map, but lines of equal pre ·ure having been deduced, the places where
the isobars of each -r'o of' an inch cut the right. and left· band borders of the
map were marked, and a straight line joining any pair of corresponding
figures was taken to be appl"Oximately the corresponding isobar. These isobars
were not given on tIle mapl.
In July I MGt Galton issued another cil'cular, this time addressed to
European meteorologists and printed in English, French and German'. He
ap~eals to them to provide synchron~us meteoIol~~ical data for a. serie~ of
aenal charts of Northern Europe (latitudes, 42 2:> on the south, mcludmg
all France and Perugia, to 61 on the north, including Shetland, Bergen and
Christiania; from the westernmost limit of the British Isles to Konigsberg,
"Varsaw and Budapest). The data were to be for the whole month of
0

have survj.·ed. Wilen the 1.ll"olJCf stamps have boon attached the mup is ready for photogra.phy
or cngrnving. 1 do not know why Gulton .·eplnced these circular stamps by the oblong blocks
of hi!; latel· maps, possibly beclLUse the ohlollgs were easier to set up in no press :'l.DcI actually
print 011 to the map. This map looks more gmceful than those of the circulars, but containg
lIOmewhat less inforlllatiOIl. TI\f~ two map& Cl\O be compared in the accompanying plates.

Specimen, or OIl,Uon', circular shuup' for attaching to mllpil llnd
flO forminj:! 'ynchronoull weather charts. See footnote 3, p. aG.

This circular alll10st ill the same words appears as 1m article entitled "Meteorological
Chllrt!<" in the Philo80phu:al .Ilayw;il~. Vol. XXII, 1861, pp. 34-5.
t 'fhis is, I belic,·c, Galton's first appeal by circulllr for the tilling in of schedules, a. practice
considerably developed by him latCl·.

38 '

Life and'Letters of Francis Galton

December 1861, and synchronously at 9 a.m., 3 p.m. and 9 p.m. for each day.
The specimen map sent with the chart is a considerable improvement on that
of the June circular. It is entitled: "Synchronous l-Veather Chart of England,
16th January 9 A.M. From Reports received by the Meteorological Society
of London, by the Board of Trade and by the Trinity House." About 50
stations were used. It is priP-ted in three colours-the outline map in green,
the rain and cloudiness rectangles in brick red, and the wind symbols and
figures for barometer and thermometers in black. The circular itself gives
the most minute directions for observations, and even rules as to postal
dispatch. Finally also a blank schedule was sent on which the desired data
would be written in together with printed tables for reducing Centigrade
'and Reaumur to Fahrenheit, and millimetres, Paris lines and Russian lines
to English inches for the barometer. As a return for assistance Galton
promised a copy of his publication to contributors.
" 'We reproduce here ¥alton's map of 1861 in a single colour and reduced
to the size of our page, and also one of the Meteorographica maps of 1863.
The materials obtained by Galton's circular were somewhat disappointing,
yet Galton proceeded to reduce them; his book or better atlas: Meteorographica or Methods of Mapping the Weather; illustrated by upwards of
600 printed and lithographed diagrams referring to the Weather of a large
part of Eu'rope during the month of December 1861, was published by
Macmillan and printed by Eyre and Spottiswoode. In the text of this
work Galton insists not only on the need of tabulating observations, but on
representing the results in map form if general laws are to be drawn from
them. Maps are as essential to meteorology as to geography. I believe
Galton was the first or among the first to insist on this almost obvious truth.
But, alas 1-"A scientific study of the weather on a worthy scale seems to me an impossibility at the present
time from want of accessible data. We need meteorographical representations of large areas,
as facts to reason upon, 88 urgently as experimental data are required by students of physical
philosophy."

Galton draws attention to the fact that meteorologists are strangely'
behindhand in the practice of combining the materials they possess. While
there are more than 300 skilled observers recording thrice daily with excellent instruments, the practice of combining their material is absent. "N 0
means exist of obtaining access to any considerable portion of these observations without great cost, dehy and uncertainty\" For the most valuable
results in meteorology it is needful to study very large areas, or indeed the
world as a whole. No single nation can provide adequate data spread over a
wide enough area for valid conclusions.
"The labour of a meteorologist who studies the changes of the weather is enormous before
he can get his materials in hand and arrive at the starting-point of his investigations. In the
1 Thirty or more years later the biographer found the same difficulty still in existence, when
correlating barometric heights across the Atlantic, eastward from Hammerfest to Cape Town,
westward from Halifax to the Falklands; the required data existed in manuscript, but were
.very costly to get copied.
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ordinary course he has to apply, with doubtful chance of success, to upwards of 10 Meteoro.logical Institutes in Britain and Europe, for the favour of access to the original documents
received by them, and to fully 30 individuals besides. He has next to procure copies, then to
reduce the barometer and thermometer readings to a common measure, and finally to protract
on a, map. I feel that all this dry, laborious, and costly work, which has to be undergone independently by every real student before he can venture a step into scientific work, ispreeisely
that which should be undertaken by Institutes ~tahlished for the advance of Meteorology."
(p. 3, col. i.)
.

Galton's own list of failures is considerable:
"There was no central Institute in Switzerland ...... neither was there any recognised Institute
in Denmark or Norway. Whether by accident or misunderstanding, several promised communications from Denmark have never reached me, to my great regret, for its weather was
closely linked with our own. From Sweden I could obtain nothing, from France next to
nothingJ, from Bavaria only the valuable observations made at Munich. From Italy I had
considerable hopes held out to me, but little fmit. The interior of Ireland is wretchedly represented, and would have presented a gap, like France, were it not for two eminent astronomers
and some chance assistance besides." (p. 4, col. ii.)

The bulk of Galton's data came from Belgium (with the aid of Quetelet),
Holland (with the help of Buys Ballot), Austria (from Kreil) and Berlin
(from Dove). To the three former Galton tenders his special thanks. Then
comes Galton's excuse for his publication of a work based on admittedly
inadequate data:
.
"Entel1:.aining the views I have expressed on the necessity of meteorological charts and maps,
and 'feelingconfident that no l'Cpresentation of what might be done would influence meteorologists to execut.e what I have described, 80 strongly as a practical proof that it could be done,
I determined to make a trial by myself, and to chart the entire area. of Europe, 80 far as
meteorological stations extend, during, one entire month, and I now publish my results." (p. 3,
col. ii.)

A most important discovery was made by Galton as soon as he had
begun plotting his wind and pressure charts. While Dove had recognised
that centres of low pressure in the northern hemisphere were associated with
counter-clockwise directions of the wind round a centre of calms, and termed
this system a cyclone, Galton noted that centres ofhigh pressur&e associated
with clockwise directions of the wind round a centre of calms. Galton termed
this system an anticyclone, and the name rapidly came into general use, and
is very familiar now although few who use it remember that Galton first
noticed the system and coined the name 2.
. When One studies Galton's tiny charts of pressure and wind for the thirtyone days of December 1861, each chart extending over the whole of Central
Europe, and thinks of the paucity of his data, one cannot but wonder at the
inspiration which led him to his ·conclusions. Luckily December 1861 was a
month of contrasts, the first half of the month marked a series of cyclones1 Appeal to France for scientific information is even after the war nearly always in vain!
. letters remain unanswered, and presents of memoirs unacknowledged. From both Germany
and Austria., even at the present day, one is fairly certain of a full and courteous reply, and
almost any German University Library will still lend a book inaccessible in this country.
Na.rrow nationalism in science is a crime against our common humanity.
, "A Development of the Theory of Cyclones." Received Dec. 25, 1862. R01Jal Society
Proceedingl1, Vol. x II, 1863, pp. 385-6.
.
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the black areas of low pressure on the barometer charts corresponding to a
whole series of counter-clockwise running a,rrows on ~he wind charts; and
the second half of the month marked a series of anticyclones-the red areas
of high pressure on the barometric charts corresponding to a whole series of
clockwise running arrows on the wind charts. About the middle of the month
we have the transition from black to red areas on the barometric charts, and
here sure enough are two systems ofarrows on the wind charts one counterclockwise and one clockwise. But it is very clear that the broad band from
the Skelligs to Konigsberg, west and east, and from Siena to Christiania, south
and north, was largely inadequate to exhibit the 'cores' of a cyclone and
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anticyclone on the same chart. The cores ofone or other or even of both layoutside the large area for which Galton was plotting simultaneous observations.
As I have already remarked, a single continent is scarcely sufficient for the
study of meteorological observations. Such is one of the main lessons of the
Meteorographica,and one doubts ifit had been realised before that publication.
Yet Galton recognised that if an observer in the northern hemisphere supposed
himself standing at the core of an anticyclone-i.e. a centre of high pressureand facing towards the core of a cyclone-i.e. a centre of low pressure-the
winds would pass from his left to his right hand. If we term the line of his
sight a bi-cyclonic line, Galton in his Royal Society paper of December 1862
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supposed that the wind would cross this bi-cyclonic line at an angle of 45
In his Meteorographica he had modified this statement. He writes:

0
•

"Many meteorologists will refer with eagerness to these wind charts, to see how far they
may confirm or oppose the theory of cyClones. I deduce from them
that they testify to the
existence, not only of cyclones, but of what I ventured to call 'anticyclones.' If the lines of
wind currents, in the black and red lithographs, a~(l compared with the barometrical charts
immediately above them, one universal fact. will be found throughout the entire month. It is
that on a line being drawn from the locus of highest to the locus of lowest barometer, it .will
invariably be .cut more or less at right angles by the wind; and especially, that the wind will
be found to strike the left side of the line, as drawn from the Jocus of highest barometer. In
short, as by the ordinary well-known theory, the wind (in our hemisphere) when indraughted
to an area of light ascending currents, whirls round in a contrary direction to the movements
of the hand of a watch, so, conversely, when the wind disperses itself from a central area of
dense descending currents, or of heaped up atmosphere, it whirls round in the same direction as
the hands of a watch. I confidently appeal to these maps, and especially to the original MSS.
whence these charts have been reduced, to confirm the theory." (Meteorographica, p. 7, col. i.)

From the temperature charts Galton did not draw conclusions as epochmaking as from the pressure charts, perhaps he laid overmuch stress on the
direction of the wind as the chief source of hot ~nd cold areas; but when
we persist beyond that first feeling of repugnance which the crudelY hatched
masses of red and black on his charts excite in our minds, we catch glimpses
of broad generalisations, or if the reader prefers suggestions, of what might
flow from the more accurate synchronous data plotted by similar methods
for still more extended areas.
"The areas of barometric elevation and depression are enormous, and in their main features
are very regular. They are easily recognised by the lithographic maps, in black and red. There
is no case in which the Charts include the whole breadth or length of anyone of these areas,
and there are cases where Clearly not one-half of them is included, yet the map is about 1,200
. geographical miles in height and 1,500 in breadth. They do not move with regularity, ridge
behind ridge, like waves of the sea, but they are ever changing their contours and their sections.
They also vary in the speed and directions of their movement of translation." (p. 7, col. ii.)

Galton had seen that Great Britain was not a large enough area for
meteorological inquiry; he then attempted what might be learnt from what
lie terms an "enormous area," only again to realise that 2000 miles is hardly
adequate to exhibit at the same time a cyclonic and an anticyclonic system.
He thus prepared the way for that world meteorology on which modern forecasting essentially depends, and which is now-a-days a commonplace of our
daily papers.
.
.
Nay, it is to Galton himself thf\.t we owe those little weather charts which
form a familiar item of our morning news, e.g. in the Times newspaper.
There is a little series of maps in the Galtoniana of the Galton Laboratory
of which the diagram on page 42 is a reproduction, under which Galton
has written "First attempt made for Times by a drill pantagraph in plaster
and a stereo taken from it, my proposal." The maps are for December 10,
EveninK, and show by different types of shading the areas which lie between
certain ranges of the meteorological characters). It is interesting to compare
1 Galton does not on these first maps state what characters were represented by the two
systems, pro~ably pressul'e and cloudiness; there are no indications of wind direction and no
printed figures.
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Galton's suggestions' with the isobar maps of to-day. still giving. wind by
arrows, recording temperature by figures and state of the heavens 1Il words.
This original meteorological map for the Times must have been at a Itltel'
date than we are now considering. perhaps about 1869, as the drill pantagraph must have been previously constructed.

But I cannot find that it was ever published. The first issue of a.
weather-map in the l'imes was on April I, 1875, and we give on p. 43 a
reproduction of it. An account of the matter was published in Nature,
April 15, 1875. We give a few sentences from it:
"The met.hod of preparation of the chart seems simple enough fit, present., but it hn.s 1:H.:en
the fruit of much thought, itS the problem of producing in the space of RIl hour a stereotype fit.
for use ill a 'Valter lIl11.chine hll.!l not booll solvod without many and tl'oublesome expcl·imcnts."

Then follows a brief desCL'iption of the material, the drill pantagraph (see
our p. 46) and tbe engraving of the block.
"The illitiat.ive in this lIew method of weathea' illustration is clue to ~(r Fr'aneis Galton .......
It is hl\rdly necessary to allude to the vlllue of such ChUI·!.S 1\$ these as 11 means of leading the
public to ~ain some idea of the Jaws which govem some of our weather cllllngcs."

The Shipping Ga,zelle started publishing on January -1, 1871 a daily
chart for the winds round the coast of the British Isles on the basis of
reports telegraphed to the Meteorological Office. It states in its issue that
"this new system of showin~ the direction and force of the wind by movable
types etc. has been entered at Stationers' Hall" Aftel' Galton's maps of
1861 and 1863, it is difficult to see why tbe system should be called 'new.'
The publication of the ffleteorog1"Ctphica placed Galton at once among
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the leading English meteorologists. The history of weather forecasting in
England starts from Admiral R. Fitzroy of 'storm cone' fame I. By his
exertions the English Meteorological Office was founded in 1854. Fitzroy
had more enthusiasm than science. On his death in 1865 the Board of Trade
appointed a small departmental· committee to consider the whole subject.
It consisted of Mr (afterwards Lord) Far:{er, then permanent secretary of the
.
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Board of Trade, Captain Frederick Evans, the Hydrographer, and Francis
Galton. They reported in 1866, and as a result of their report the Meteorolo¢cal Committee was appointed in 1868 with Galton as a member. This commIttee worked for some years, but it was felt that a widerscope of action was
desirable, and after a second Government committee appointed by the Board
of Trade and Treasury conjointly, Galton again being a member, it emerged
as the Meteorological Council, and of this Galton was a member until 1901.
I Better known to some of our readers as the Captain Fitzroy of the Beagle; the surveying
.
ship on which Oharles Darwin sailed as Naturalist.
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Thus for nearly forty years Galton was intimately associated with both the
theory and practice of meteorology in this country. In a letter to Galton
on his resignation from the Meteorological Council in 1901, the then chairman, Sir Richard Strachey, wrote:
"It is no exaggeration to say that almost every room in the Office and aU its records give
unmistaka.ble evidence of the active share you ha,e always taken in the direction of the operations of the Office. The Conncil feel that the same high order of intelligence and inventh'e
faculty has characterised your scientific work in Meteorology that has been so conspicuous in
many other directions, and has long become known and appreciated in all centres of intellectual
activityl."

We have already seen how the importance of a knowledge of climate to
the traveller and explorer led Galton to study meteorology; but as soon as
this subject had 'gripped' him-as every new subject he attacked did-he
recognised the importance the explorer had as a contributor to meteorological science. He also realised how much help could be obtained for this
science from residents and officia.ls abroad. Thus he prepared for the Meteorological' Society about 1862 a pamphlet entitled: "Meteorological Instructions for the use of inexperienced Observers resident abroad." This pamphlet
Galton in his collection of papers inscribes "Meteorological Instructions for
Travellers. " He writes:
"The following instructions ha.ve been framed to facilitate the labours of those who have
little leisure and experience inconduc~ing meteorological observations, and show the minimum
of effort with which trustworthy results can be obtained." (p. 2.)

The Meteorological Society provided four instruments at a small cost,maximum thermometer, minimum thermometer, and an ordinary thermometer,
with a rain-gauge, and it is the efficient use of these which Galton describes.
. The object was to obtain mean monthly temperatures, monthly ranges, rain
and wind returns~ There is no reference to barometric pressure. Geographical position and a determination of the meridian (for wind observations) are
also referred to.
To Galton also must be given a large share of the credit for devising and
organising well-equipped self-recording meteorological observatories. Continuous photographic tracings were arranged for the chief meteorological
instruments. These are very familiar now, but they required much time and
thought in those early days of meteorology and photography 2. When these
'tracings' were obtained they were not in a form for reproduction and
pubrwation, amI the difficulty, which meets the editor of every journal, was
encountered by Galton, namely: How can diagrams be reproduced so as
1 Letter of May 9, 1901 from Meteorological Office.
It would be impossible to enumerate
here all Galton's work for the Meteorological Committee. The index to its Minutes must be
Consulted by those de!:liring further information. His plans from anemometers and pant&graphs to methods of "weighting" ship-logs, of lithographing and charting are scattered
broadcast through these Minutes. Galton devised a "Torsion anemometer" and a "Hand
anemometer" for use on ships. The latter may still be seen in the Science Museum, South
Kensington. See Catalogue of .Meteorology, pp. 53, 61, 1922.
2 "I had the satisfaction in its [i.e. Meteorological Council's] early days, when new instruments and methods were frequently called for, of being able to do my full share of the work."
Merrwries, p. 234.
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Transition Studie.q

45

to reduce the scales in two directions at right angles in any desired and
different ratios 1 .A photograph, or with more labour a pantagraph, will re. duce in both directions in the same ratio, but this is not what is needed.
A contributor of a memoir rarely pays any attention to the proportions of
the page in which he desires his paper to appear, and then it is a mere chance
whether his diagrams however neatly cOlIStructed can be used without redraughting. The ideal remedywonld be a photographic process ofbi-directional

One of Galton's original designs for double pantagrll.ph, coloured in the actual drawing.

reduction, because photography is so much shorter and cheaper than pantagraphic work. The difficulties as to distortion of lettering would be overcome by pasting on the printed lettering to the reduced photograph, instead
of to the oriwnal drawing. But although this topic more than once formed
the subject of long talks of the present writer with Francis Galton, no
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practical photographic scheme was then evolved 1. The difficulty of bi-projection met Galton at a very early stage of his meteorological work, and he·
solved it by the construction of a compound pantagraph. He gave a great
deal of thought to the subject, and his papers contain numerous devices and
suggestions for an instrument of this character. His work upon it began in
1867, but was not completed till 1869, when the first compound pantagraph
constructed by Mr C. Beck was placed in the Meteorological Office.
The general idea is that of a double or compound pantagraph. The
tracing pointer has a horizontal and a vertical motion. The former is conveyed through one pantagraph to the drawing-board on which the paper for
reproduction is set and the latter through a second pantagraph to the reproducing pencil or style. The design on page 45-not the one finally
adopted-in Galton's autograph indicates his ideas. The two pantagraphic
linkages aA CBb and a'A'C'B'b' are the fundamental features. C is a fixed.
pivot which may be either in AB or in a continuation of the rod AB; then
if the lengths of aA, CA, CB and Bb be so adjusted that the triangles CAa
and OBb are similar for anyone position of those triangles, they will be
similar for all positions, and consequently the distances a andb move in
their constrained horizontal paths will be in the adjustable ratio of CA to CBi.

Galton's double or drill pantagraph.
1 We shall see later that Gal ton actually sol ved the problem, hut did not puhlish his solution.
A simple 'hi-projector'. was made for the writer hy' Mr Horace Darwin many years ago
for drawing parabolae, ellipses, probability curves, etc., but it involved the cutting of a definite
metal template for each type of curve; it might possibly be adapted for reducing drawings.
2 This fundamental principle of Galton's compound pantagraph is discussed by him with
proof in a letter of July 15, 1869, but he was inquiring for a maker even in May of 1869.
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Perhaps a simpler arrangement would be to replace the linkage by pins at
a and b running in a slotted bar turning about a pivot C. We reproduce
(page 46) an ill~stration .of th~ fi~al apparatus; the pencil or style co~ld be

Wlth thls mstrument for twelve years the contmuous
replaced by a drlll
automatic weather records for seven st~tions (velocity and direction of
wind, dry and wet bulb thermometers, barometer, vapour-tension and rain)
were reduced to manageable dimensions and published. Of this publication
Galton remarks:
l

•

"It surprises me that meteorologists have not made much more use 'than they have of these
comprehensive volumes. But there is no foretelling what aspect of meteorology will be taken
up by the very few earnest and capable men who work at it. Each of them wants voluminous
data. arranged in the form most convenient for his own particular inquiry 2."

Probably the use has not been made of these graphical charts that might
well have been made; but Galton's own results indicate that we need simultaneous data for a far wider range than Grel1t Britain, and further modern
methods of multiple correlation, which seem likely to be JOost productive of
result in present day meteorology, demand numerical values, and_ these are
hard to obtain from the graphs; not only can they scarcely be read off with
the requisite accuracy, but to reconvert the graphs into any numbers whatever
is in itself a most arduous task.
Galton's compound pantagraph has indeed a far wider field of usefulness
than reducillg automatic weather returns. The difficulty is that it is not'
made commercially and procurable at a moderate Cost.
.A second' instrumentdevjsed by Galton about this time will be found
described in the Report ofthe Meteorological Committee, 1871 (p. :-lO). It was
devised for obtaining mechanically the vapour-tension curve from the curves
of dry and wet bulb thermometers, but again it can be used to serve a much
more general purpose, namely to obtain the curve of a variate whose ordinate
is a given function of the ordinates of two other curves-all three curves
having the same abscissa. The machine depends up~n the construction of a
surface corresponding to the function the variate is of the two other orclinates (i.e. in Galton's case the 'Tapour-tension in terms of wet and dry bulb
thermometer readings). By fine screw adjustment the cross-hairs in two
microscopes are brought into accordance with the tops of the ordinates in the
two curves, but the screw which adjusts one microscope moves the surface
parallel to one axis, and the screw which adjusts the ot.her microscope moves
the surface perpendicular to this direction. Thus a vertical style resting
on the surface raises to an adequate height a scriber which marks the
ordiJlate or function-value of the compound variate'. It would be out of
. place here to give a more complete account of the instrument, but my
more mechanically minded readers will grasp the general idea from the
.1 The theory is fully described in the Minutes qf the Meteorological Committee, 1869, p. 9.
It is a.lso figured in the Katalog mathematischer Modelle, Apparate und Instrumente, of the
Deutsche Mathematiker.Vereinigung, 1892, p. 232.
2 lJfemories, p. 236.
, In Galton's actual instrument (see our p. 48) the required curve was recorded on a zinc
plate (partly' removed in figure to show scriber R). The scriber received when adjusted a
blow from the hammer H worked by the action of the operator's foot on a treadle.
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accompanying figure. Galton constructed his surface from a table of 400
values of the vapour-tension, 4flO holes being bored into a solid rectangular
block to these 400 values spaced properly apart, and then the remainder cut
away, filed and smoothed. The construction at that time did not cost more
than £6. Hereagoain it is easy to think of many purposes to which a machine
of this kind could be put, but as it has never been made as a commercial
article, it has never come into general use. Perhaps this brief notice may
remind investigators of the existence of Galton's design.

Galton's Trace Computer-a machine for tracing a curve, whose ordinate is any arbitrary function
of two other variate values at the same abscissa or time.

A third instrument designed by Galton a little earlier (1867) never came
in being, owing probably to a discouraging letter from Balfour Stewart at
that time at the Kew Observatory, who laid great stress on comparison
of pairs of automatic meteorological records at different intervals. Galton
was easily discouraged and was apt to treat the judgments of the really able
people whom he consulted as sure to be better than his own. It certainly
was a pity that in this case he was put off completing his modeL It was
of the following nature: a map is mounted horizontally on, let us say, a
metal plate; then holes are drilled at each meteorological station, and a
rod of a convenient length is free to move vertically up and down in the
hole. Templates are now cut to the continuous automatic records of any
meteorological character for these stations and are fixed in vertical planes
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running east and west on a carriage which runs east and west on rails under
-the map. Let us suppose the top of the rods to rest on the templates; then
if the templates be adjusted by shifting east and west, so that the rods
all rest -on the points of the templates corresponding to the same instant
of time, their tops will mark the contemporaneous value of the chosen
variate at that time; and, if the stattbns be fairly numerous, will indicate a
sort of surface of the variate.. Let now the _carriage be moved along, and
the surface will change with the time, and the eye will recognise how the
fall in one area is accompanied by a rise in another. For example we should
actually see a cyclone or anticyclone passing along.
As a matter of fact Galton linked up his vertical rods with his templates
by a system of levers, and this might be needful for one or two stations
absolutely in the same latitude, but the cheapest construction would be
fairly light rods ending with knife-edges to rest on the corresponding templates. He proposed also to convert the up and down motion of the wind
curves into the angular motion of an arrow turning round a vertical axis at
the station on the map. Galton's drawing of his apparatus is.dated April 6,
1867, Sorrento, Italy, and his description of it April 11,.1867\-- Mrs Galton's
diary says that they travelled to Italy at the end of January 1867, "staid
chiefly in Rome and Naples and the neighbourhood of Venice, then by S.
Tyrol to St Moritz, where the cure did wonders for me, but did not suit
Frank." Then the Galtons went to Heidelberg and Bavaria; reaching England
in October, where after a ro?rid of visits they settled in London by the
end of November. Such were the conditions under which Galton -had largely
to do his work lOne is forced to believe that he walked and thought, and
his pocket notebooks suggest that he jotted down his diagrams and rough
cakJ.llations at odd moments.
D. OTHER MECHANISMS

We have already referred to 'Galton's Toys,' models made up of strings,
pieces of wood, lenses, or often of card and bits of glass only, which it is
now practically impossible to interpret. But these ,r~oys' are not all, there
are constantly diagrams and schemes for instruments or the improvement of
instruments among Galton's papers. I take almost at random a bundle with
papers dating from 1858 to early in the 'seventies; this contains inter alia
the following packets:
- (a) One entitled" Examination of Sextants." It appears that at Galton's
suggestion in 1858 the General Committee of the British _ABBociation passed
the following resolution:
"Tha.t the consideration of the Kew Oommittee be requested to the hest means of removing
the difficulty which is now experienced by officers proceeding on Government Expeditions, and

by other seip,ntific travellers in procuring instruments for determination of geQgl'&phicaJ
positions, of the most approved portable construction, and properly verified. That the interest
of geographica.l science would be materially adva.nced by simila.r measnresbeing taken by the
Kew Committee in respect to such instruments to those which have proved so beneficial in the
case of magnetical and meteorological instruments."
1 Balfour Stewart's letter is dated Rew Observatory, May I, 1867.
PGIl
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'. This resolution led to Galton being placed on the Kew Committee, and
to an endeavour being made to raise the standard of angle-measuring instruments in this country, and their comparison with those of foreign make..
The Royal Geographical Society was approached in the matter and that
Society passed a resolution to offer a prize of £50 or a gold medal to the
"Designer or maker of the most serviceable Reflecting Instrument for the
Measurement of Angles "-doubtless at the instance of its Honorary Secretary. There exists a whole series of letters to Galton on the point. Sir
Edward Sabine in a letter of Feb. 16 refers to both resolutions as GaltDn's.
The latter proposed a Rew certificate for sextants, and a study of errors
due to special forms of mercurial horizon, as well as of those peculiar to the
prismatic compass.
' ..
(b) But Galton did not confine his attention to the above instruments.
In 1864 Casella brought out a pocket 'altazimuth,' "improved and modified
by the kind assistance of Francis Galton Esq. F.R.S." It could be used in
two positions, in one as a good azimuth compass, and in another as a weighted
disc for altitudes. It could also be used as an ordinary compass or as an
ordim~ry clinometer\
.
(0) Galton also designed for Casella a small pocket instrument termed a
Zeometer 2 (from Greek
boil), by means of which with an ounce of water
and drachm of spirit the height of any mountain could be obtained and
index correction of the aneroid determined; Galton provided a table of corrections for cases in which there was a considerable portion of the mercury in
the stem of the thermometer outside the vessel containing the boiling water,
and this table accompanied the directions lor the use of the Zeometer.
(d) There is the design of another instrument to show by the action of a
piece of catgut or of whalebone strips on the motion of a clock the number of
hours per day in which humidity has exceeded a datum value. Galton considered that a similar arrangement could be made for temperature.
(e) Details of a linkage for determining the conjugate foci of a lens
mechanicallya.
(f) A note on lighthouse signals. Galton notes that the period of a
complete breath is very nearly and very regularly four seconds. That this
four seconds as a period recognisable by everyone should be taken as the
base unit for lighthouse flashing signals.
(g) The original design of the hand-heliostat, with diagrams of its
working and a water colour illustration of the field of view with the mocks~n covering the reqllisite.flash point of the landscape. See p. 19 above.
(h) An instrument termed the "Tactor" machine. The diagram shows
it to consist of two levers' each with a tooth working on one of two complicated eccentrics on the same axis and apparently causing certain blocks
to rise, fall and grip. I have no idea for what purpose the "Tactor" machine

"w,

There exists still Galton's determination by aid of it of the latitude of Rutland Gate!
There are very full details for the construction of this instrument, apparently in the draft
of a letter to Casella.
a This occupied Galton again later, when he was busy with photographic change of scales, and
in conjunction with Mr (now Sir) Horace Darwin a very reasonable linkage was devilled to keep
object and focal plane image at their proper distances from the optical centre of the objective.
1

2

),
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was designed, and there is nothing but the design, no accompanying description to explain matters.
(i) A very detailed account of the "Wave Engine" in two notebooks
dated 1871-2. Galton was very busy during these years with an endeavour
to invent an engine by which the energy of waves might be rendered available for useful work, and in particular for'the propulsIOn of ships. Galton's
attention was probably first drawn to the matter by the difficulty there is
in getting from an open boat on board a vessel at sea.
"Those who in rough weather have had occasion to get on board a vessel at sea are well
aware of the large and rapid changes of relative position between the boat and the vessel. At
one moment the boat has to be fended off from the sides of the companion ladder against which
it is violently dashed, at another it is lying many feet below its lowermost steps. No ordinary
activity and presence of mind are required in a person unaccustomed to the rhythm of these
changes to seize the exact moment when it is possible to jump onto the ladder without accident.
Even if the waves be so short compal'ed to the length of the vessel that she rests in perfect
steadiness while the boat is tossing about, the difficulty of embarkation is still very great, for
the rise and fall of the boat is 4 feet in moderate weather in a roadstead like Spithead I (of
course it is much more in the open sea) and it will be repeated perhaps 12 times in the minute.
It is clear that this energy might be made to do work, if the boat were secured_to the end of
an arm, moving vertically up and down like a pump handle, that handle might-be connected
with suitable mechanism and caused to perform useful work."

The simplest conception is that of a buoy attached to a lever with fixed
fulcrum; the up and down motion of the lever may be turned to useful
work. Galton calculates a table of wave energy, measured in horse-power per
ton of surface water. Thus for a wave of 5 ft. height (from trough to crest)
with a period of 5 seconds, and a vessel displacing 1 ton of water, the horsepower would be 1'3. Galton next takes two vessels V and Wand he proposes to link them together in such wise that they have complete liberty
within the range of the slide which forms part of the "link."

"The link consists of a Hooke's joint at the side of W, which allows W to roll and to yaw,-it
will be obvious that the same movement which permits rolling obviously includes heaving. An
- 1 A few extra.cts from L. Go's Record throw light on these years: "Fl'8.nk gave up his
rabbit-breeding and took to machine inventing....We were at Southsea enjoying the Dockyard
at Portsmouth, and the sight of the great ships of war. Captain Hall took us about in his
steam launch. We went over the Wellington, the Victory, the St Vincent training ship, the
Queen's Yacht the ~nchantress.and the Monarch and Devasta.tion, the great ironcla.ds, also the
Trafalga.r previous to its sailing next day.... Frank taken up with spiritua.lism a.nd attended
meetings I}l1 Mr Crookes's and Mr Cox's. We went to Brighton for the British Association,
and Emma [Francis Galton's sister] joined us on the 10th [August). Frank President of the
Geographical Section. Stanley made himself most conspicuous and obnoxious" [see our p.30J.
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axle passing across V allows the relative pitching and tossing of the two vessels. This axle is
connected by a Hooke's joint which allows exactly the same movements of rolling (inclusive of
heaving) and yawing to V that the first-mentioned joint did to W. And lastly the two Hooke's
joints are connected by a !lliding arrangement, which permits the vessels to approach or separate
from one another within the range of the slide."
. "In the case lam about to consider, I will suppose the three motiollR consisting of (1), the
relative pitching. of the two vessels, (2) the rolling of Va.nd (3) the yawing of V to be transferred to a 'wave, engine' on V, and the other three motions consisting of (1) the relative
separation (or a.pproach) of the two vessels, (2) the rolling of Wand (3) the yawing of W to be
transferred to the 'wave engine' on W."

The bulk of Galton's paper is then concerned with the mechanical
arrangements by which every phase of the relative motion of the parts of
the "link" can be applied to producing rotatory motion Qn V and W.
Such mechanical arrangements constitute the "wave engine." To describe
them would take us beyond our proper limits, but they exhibit all Galton's
ingenuity from the mechanical side. I do not know whether anyone had
considered previously the possibility of using the relative tossing and pitching of two hulks as a source of power.

Pari of the drawings for Ga.lton's "wave machine."

Galton consulted three friends about his "wave machine"-Mr C. W.
Merrifield, the Rev. H. W. Watson the mathematician, and Mr George
Darwin. Merrifield considered the matter at considerable length with regard
to the horse-power available, the actual mass in motion and the friction.
He sums up as follows:
"My theoretical conclusion is therefore against the machine being of practical utility, by
reason of its probable efficiency not being adequate to its cost and its inconvenience. I consider,
however, that both the idea and the machinery are ingenious in a very high degree; and I
should be sorry if you allowed one ad verse opinion (coming from myself) to. discourage you
from trial."

TransitiO'ft Studies

Galton seems at firat to have had an idea of utilising his relative
motions to work some form of air-engine, and it was about this phase of his
invention that he wrote to Mr Watson, who replied as follows:
"I am truly rejoiced to find that you are so sanguine. I am confident you have hit upon
something l'ea1, and not a chimaera, and only hope you may be able to bring it to some practical
end. I am not inclined to think you could utilise the power you have discovered in the way
you suggested."

Galton had also suggested that motive power for a double ship might be
obtained from the relative motion of its twin parts, and this point is taken
up by George Darwin:
"I will keep your secret strictly. I am glad to hear that you are going to pa.tent it, as it
sounds as if it ought to be a great mercantile invention
. Will it be possible to unyoke your ships1 If not they would be rather unmanageable in
rivers and harbours. Will not the danger of collisions be much increased by the great width
and what will happen when the helm has to be turned hard to avoid anything1 If one of the
ships got at all out of hand, it would be rather an awkward combination wouldn't it1 My
father is very incredulous in re the spirits. I am I)orry to hellr that Miss F. is to ha.ve her
6wliliars with her as 3 ,conjurors could combine to do their tricks withont much chance of
being found out l . "

Whether it was Merrifield's criticism or George Darwin's irony 2 which led
Galton to abandon hiB scheme, I cannot say; a laBt letter from Merrifield
indicates that in _April 1872, Galton was proposing to employ his apparatus
to measure the energy of a sea-disturbance. G3.lton's idea, which must of
course be distinguished from the use of tidal energy, seems to possess much
originality. As our coal and oil supplies run short, possibly men will turn
again to Galton's suggestion of harnessing the waves.
E.

CLIMATE (continued)

A meteorological paper of August 1866 3, read before the British Association in that year 4, deserves a passing notice. In this paper Galton
criticises the statistical methods of the old Meteorological Office-otherwise
of Admiral Fitzroy. It is entitled: "On an Error in the usual method of
obtaining Meteorological Statistics of the Ocean." He points out that the
l. See our p. 51 ftn.
Galton's investigation of spiritualism interested Charles Darwin and
will be referred to again later.
2 Major L._ Darwin assures me that the irony would be quite unconscious on Sir George
Darwin's part.
3 B. A.. RepO'rt, Vol. XXXVI, 1866 (Sect.), pp. 16-17. Also A.thenaeum; Sept. I, 1866. We
may just mention in this footnote that in the previous year (October 1865) Galton wrote a
tong notice in the Edinburgh Review, pp. 422-55 of J. }'. Campbell's Frost and Fire. There
was much in this book to interest Galton and excite his criticism and suggestion; thus he explains from close observation (p. 433) that trees do not as Campbell suggests' bend to the wind,'
they' bend under the weight of branches, which C~D only flourish on the lee-side of the trees.
.
4 Read by the Secretary of the Section as Galton was ill at the time. He had gone to._the
British Association at Nottingham, but had been "done up and obliged to leave." The Galtons
then went to Leamington where "Dr Jephson prescribed for Frank, he grew very wea~ under
the treatment. End of September returned home and remained six weeks, then went to the
Norths, and took lodgings at Hastings in Breeds Place; stayed there till near end of ·Januar1
18~7.Frank rode cons~ntly." . L. G.'s llecord, It was this ilhiess which probably led Galton to
resign the Secretal'yship of the British Association and spend much of 1867 in travel.
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ocean being divided into areas of 50 angle in longitude and latitude, and
the ship returning all its observations, subject to the sole condition of an
interval of eight hours between observation and observation, a ship will give
more observations when the wind is unfavourable than when it is favourable;
accordingly there will be an error produced-since favourable and unfavourable winds are peculiar to certain areas, and ships outward and inward
bound follow different courses-in taking not only the mean direction of the'
wind for certain areas but also in other meteorological variates highly correlated with the wind, such as temperature and dampness. The remedy would
be to enforce not only an interval in time, but an interval in distance of the
positions of successive observations.
.
Galton's criticism is of less importance now that steamships have replaced
sailing vessels, but the paper is of interest as marking probably the first
occasion on which Galton exhibited publicly his fine instinct for the discovery
of statistical fallacies.
.
The reader will not appreciate Galton's work at this period unless he
remembers that Galton's earliest travels were associated With sailing ships~
it was in such a vessel, the Dalhousie, that he sailed for Africa; and he
thought for many years of his life in terms of wind and not steam as a
motive power l • Thus it came about that when Galton turned his study of
meteorology in the direction of ocean travel, he thought in terms of sailing
vessels. The wind had for Galton a singular fascination, and for him the
problem always was,: What can we learn from the wind, how can we make
it of greatest service1
Three or four of his papers touch on wind problems, and these we will
now briefly consider.
The first one that may be referred to is entitled: "Barometric Predictions
of Weather." and the paper was read at the British Association Meeting in
1870 2 • Galton's paper is suggestive, because, what he is actually seeking
for in his linear prediction formula of the velocity of the wind in terms of
barometric height, te~perature and damp is what is now familiar to statisticians as a multiple regression formula. Galton very properly saw that the
relation of barometric height to wind-velocity did not depend upon the
instantaneous wind, and he accordingly experimented with avera~e windvelocity for a series of two, three, etc. hours. He came to the conclusion
thattbe best period for the average was about twelve hours. He considered that twelve hour averages should also be taken for temperature and
damp. Gd.lton easily found his averages from the automatic record of continuous temperature, wind-velocity and damp. He explains clearly why he
takes an average, namely the barometric pressure acts in sympathy with
a much larger wind-velocity area, than that immediately in its own neighbourhood. The pressure (as in the case of water) is affected some time
1 I think this is true even as late as the early 'seventies when Galton was busy with his,
"wave engine" (see p. 51). Such an engine as a propulsor would hardly have occurred to one
,
who had grown up in an era of steam vessels.
,
2 Brit. .Assoc. Report, 1870, Trans. Sections, pp. 31-33; Nature, Vol. 11, Oct. 20, 1870,
pp.501..;.3.
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not afford the results that seamen principally ~uire; they are only data from which thoee
results might be calculated by some hitherto unexplained process, which, we can easily foresee,
must be an exceedingly tedious one."
'

It is this process which Galton proceeds to unfold for moderate winds in
the case of a "merchantman of the class that usually navigates the Atlantic."
To earry it out we require to know: (1) the proportionate time (or the
relative frequency) that the wind blows in a given area from each of say
eight points of the compass, (2) the number of miles that the particular ship
will make in an hour at each angle to the wind. Combining these two
results we can measure for the average of the winds in that area the average
progrees of the ship towards each point oftbe compass in an bour. If the
distance reached l in an hour be plotted from a centre in the are, we obtain a
closed curve whose radius vector measures the efficiency of the ship in that
particular area for a particular course. If now the chart be divided up into
areas and in each area be placed the corresponding polar diagram, we have
converted a wind chart diagram into a passage chart diagram. A navigator
now, plots his proposed course across these areas, and !Sets ofI' with his
compasses the distance run per hour in the direction of the course from the
nearest polar diagram. In this way he is able to calculate the average time
on the proposed course and can compare it with the time on other courses.
"He will thus be able to select the quickest out of any number of routes that may be suggested.to him, and to determine, on the most trustworthy of existing data, what is the best
cou.rseto adopt in, sa.ili~g from one, part of the ocean to another."

Galton suggests the modification of the polar diagram when (a) force of
wind and (b) current are taken into account.
The next paper on this subject was published in the Minutes of the
Meteorological Council for December 2, 1872 2 • In this communication Galton
advances a considerable stage further. The Meteorological Office had sorted
out the whole of the data for direction and force of wind and for current into
"single degree squares." Thus the resultant direction and strength of cur:rent, the average force of the wind and its proportional directionB were more
or less accurately known for each area, for each month of the year. Galton
now terms the polar diagrams of his earlier paper "isodic curves" or briefly
"isods." He calculates them for the month of January for" 2° squares" from
Longitude 0° to 10° N. and from Latitude 20° to 30 W., allowing for current,
and.':force of wind as well as direction, and taking as his standard type the
"Beaufort ship." The rays now represent the average space run in 8 hours,
and Galton enters into details of how to construct' isodic' charts and passages.
He seems, however, to have been in some doubt as to whether his name
'isod' was appropriate. In his own copies of this paper, he questions in pencil
whether the word should not. be 'ishodic.' But another doubt must have
arisen in his mind; his isods did not represent equal paths, but the paths
0

1 Not the distance traversed, because to reach a given point the ship will generally have
to tack.
II Presented to Sir Edward Sabine, the Chairman, Mr Galton, Major-General Smythe and
Sir Charles Wheatstone.
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run in equal times. Thus a suitable name would have been 'hodogram' had
not something like that word been already appropriated in another and
rather unfitting sense by Sir WiHiam Hamilton. Galton in his third paper,
published in the Royal Society Proceedings \ and entitled: "On the Employment of Meteorological Statistics in determining the best course for a
.11.

8 Houdy lsodie CttrVE'S in Square. 3 , J81LU~T.· _
..
The wL'eetion and amount oftlle CWTentis shewn, and lts clfl!et IS m~IQded m1he lsod.

Note:

RES'!" CURl • ~tS.UlTANT CURRLNT.

Specimen of Galton's IsodicCurves from Minutes of Meteorological Couneil, 1872.

ship whose sailing qualities are known," terms these hodograms "isochroDOus
curves" or simply "isochrones." The discussion of the construction of isochrones, if somewhat fuller, follows here- the lines of that in the Meteorological
Council Minutes. A new feature is the description of asomewhat elaborate
1

l'GlI

Vol.

XXI,

pp. 263-74, April 1873.
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machine for plotting isochrones; the individuality of the ship is repreSented
by zinc templates cut to its sailing qualities under each force of wind, and
each template corresponding to the number of points the course of .the ship
lies off the wind. Galton considered that such templates could be cut for some
moderate number oi~ of ships, and charts of isochrones for such classes
be then issued for the principal oceans. Galton remarks in his Memories 1 :
"I 'was rather scandalised by finding how little was known to nautical men of the sailing
qualities of their own ships, along each of the sixteen points of the compass, assuming a
moderate sea. and & moderate wind blowing steadily from one direction. I think, if I had
a yacht, that this would be the first point I should wish to ascertain in respect to her
performances."

In his Royal Society paper he states that no human brain from a mere
inspection of the crude data of winds, currents, etc. can deduce a correct
result as to the distances likely to be run by a given ship on various
courses.
"As an example,. I may be allowed to mention 2, that I asked a naval officer of unusually
large experience in the construction of weather charts, and who was familiar with the sailing
qualities of a •Beaufort standa.rd ship,' to estimate pOl·tions of isochrones in certain cases; and
I found the mean error of his estimates to exceed 15 per cent. The guesses of ordinary navigators would necessarily be much wider of the truth. Now we lllUst recollect that a very small
saving on the average length of voyages would amount t.o an enormouS aggregate of commercial
gain, and that. where precision is pra.etiCH.ble. we should never rest satisfied with rule of thumb.
Our meteorologieallltati~tiCl3afford the best information attainable at the present moment, and
they exceed by some hundredfold the experiences of anyone na.vigator; their probable errors
may be large but that is·norea.son for needlessly associating them with additional subjects of
doubt. The probable error of a navigator's estimate of an isocbrone, and consequently of the
data. which he must use. whether consciously or not, whenever he attempts to calculate his best
track, is due at the present time to no less than three distinct sets of uncertainties: (a) the
average weather; (b) the performa.nce of his ship on different courses with winds of differtlnt
force (which I understand to be hardly ever asl?ertained with much precision); (c) the computa.tion of the isochrone."

Galton proposed to reduce the uncertainty to (a).
There is much of interest in this series of papers which are very characteristic of the author's originality in idea and in method,but alas! the
papers ought to have appeared 20 years earlier. The modern reader hardly
realises that the bulk of our stores were carried in 1857 to the Crimea in
sailing ships; that even at the time Galton wrote these papers a considerable
proportion of trade was still carried by sail. Published in 1850, these
paperS would probably have been followed by the universal construction and
use of isochronic charts, and Galton's name would have been honoured in
the history of navigation. But in the 'seventies steam was rapidly superseding sails, and sails were practically discarded before .the Meteorological
Office had time to collect the more ample and trustworthy data of ocean
statistics, on the publication of which Galton's charts depended. Each
mode of transit is succeeded by another, the r~ilways killed canals, as motor
traffic is killing the railways. It is hard on the discoverer and inventor to
be working at a period of transition on a method of transit which has not
1

p. 240.

2

Roy. Soc. Proc. Vol.

XXI,

p. 267.
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yet been recognised as moribund. His work, however good, perishes with
its subject. The greatest tragedy in the history of discovery is the invention
of a great improvement on some existing process, which process itself is
then in a brief time completely replaced by some novel and wide-reaching
development.
. Closely allied to Galton's meteorologtcal work was his association with.
the Kew Observatory. The Kew Observatory, constructed for George Ill's
amusement, had been handed over by the Government at the suggestion of
the Council of the British Association (1842) as a centre for testing scientific
instruments, and it ultimately fell under the control of the Royal Society
(1872). We have already seen that Galton was placed on the Managing
Committee in 1858 as a result of the movement set going by him for the
standardisation of sextants and other portable angle-instruments. On this
Committee Galton made or strengthened several scientific friendships,
notably those with Sir Edward Sabine, who largely influenced Galton's
scientific career, with J. P. Gassiotl, and with Warren De la Rue. Galton
succeeded De la Rue as Chairman of the Kew Committee in 188!} and held
that post till 1901, when the Committee ceased to exist as an independent
body on the constitution of the National Physical Observatory. Sabine
had made Kew a central· magnetic observatory for the world. Galton
busied himself mostly with apparatus for the testing and standardisation of
instruments of all kinds. Sextants, thermometers, watches, telescopes. fieldglasses, photographic lenses were all tested at Kew, and in many of these
cases it was Galton on whom fell the chief responsibility for selecting the
methods and instruments used in the tests. We have already referred to
Galton's first proposal to test sextants 3 by heliostatic processes, i.e. by
flashing light from the Observatory to distant fixed mirrors, which would
reflect the light for angular measurement back to the Observatory. This
method was discarded owing to its dependence on suitable weather; it was
succeeded bya system of collimators. .Next,an instrument for standardising
thermometers devised by Galton with the aid of suggestions by De la Rue
was made by Mr R. Munro, and set up atKew in 187·5. After two years
service, which suggested certain modifications, the instrument and its method
of use were described by Galton in a paper entitled:" Description of the
Process of Verifying Thermometers at the Kew Observatory," read at the
Royal Society, March 15, 1877 3 • The apparatus reveals Galton's characteristic ingenuity, but is of too specialised a nature to be described here'.
In 1890 a pamphlet entitled: Tests a.nd Certificates ofthe Kew Observatory.
1 The Gassiots al'.e frequently.mentioned in L. G.'sRecord, as present on sooiaJoccasions
and &s joining the Galtons when on travel.
.
.
t Even as late as 1889, if we exclude thermometers, sex.tants stood second only to Na.vy
binoculars, 292 to 341, in the statistics of instruments tested at Kew. In 1912 over 1000
sextants a year were being examined.
I. P'I'oc. Roy. Soc. Vol. XXVI, pp. 84-9, 1877.&e also Phil. Mag. 1877, pp. 226-31.
4 In 1912 it was still in use at Kew a.nd was fa.miliarly called "The Galton." That it
should have survived nearly forty years service is a strong testimonial to its inventor's
instrumental thQroughness.
8-2
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Issued by the Kew Oom,mittee of the Roynl Society, was published. Galton
includes it both in his list of memoirs and in the bound volumes of his
papers, so that it was doubtless compiled by him. It gives information as
to the history of the Observat.ory, the wide range of instruments tested' by
the staff·, the nature of many of the tests and the charges for testing. The
Committeelof which Galton was then Chairman was indeed a strong one,
and the general progress made in thirty years very noteworthy.
.'
But Galton was not only interested in the methods of testing, but also in the
convenience of the building itself and of its environment. General Strachey ,
coming out one day from the Observatory noticed that the Mid-Surrey Golf
Club had established a green immediately in front of the Observatory, and
thinking how the matter might develop held that some means must be
taken to secure a protected area round the building. But the institution
possessed no funds for such an expenditure; accordingly Francis Galton;
(1893) generously and quietly provided the money, between £300 and £400, .
for placing a fence enclosing about six acres of ~round round the Observatory.
Dr Chree, the Superintendent, writing to me in 1912, said:
"Sir Francis' interests according to my recollections were more with instruments and their
verifiea.tion than with observational work. He usually professed to regard. himself as a poor
man of business and finance, but I think this was partly a pretence intended to form an excuse
for leaving financial matter!! largely to General Strachey,-a very great friend of Sir Francis'who liked to deal with matters of that kind ...The Kew Oommittee used to meet once a month
with a long vacation in summer-and generally Sir Francis got me to go up to Rutland Gate
before each meeting and go through the business with him. His long experience of toe Observatory rendered him so familiar with the work that he used to get along wonderfully well as
Ohairman, not'Yithstanding his deafness."

An amusing anecdote may be told to illustrate Galton's kindliness of
spirit. With the increase of the testing work the Royal Society officers
decided that the then existing system of Kew Observatory accounts-which
was of General Strachey's arranging, somewhat primitive, and not requiring
any special financial training in the Observatory officials-must be altered,
and the Royal Society's auditor proposed a scheme of the complexity naturally
dear to the professional mind. General Strachey was much hurt and Galton
said privately that something must be devised to soothe Geneml Strachey.
This pr()ved easier than might have been anticipated, for the non-financially
'trained, on close scrutiny of the accot+nts, discerned that the Royal Society
had:.been recovering income tax and inadvertently not paying it over to the
Kew C()mmitte~! That Committee was accordingly able to extract a substantial sum from the Royal Society and General Strachey was thus led
to feel he was a match for the financial experts of the Society !
One or two miscellaneous papers may be fitly touched on in this chapter
because they illustrate either Galton's instrumental ingenuity, or have more
or less relation to the subjects here discussed. About 1877 Galton sent a
letter to the Field newspaper suggesting a very simple speedometer for
bicycles. This was a small sand-glass and all the rider had to do was to
1 Abney, GryllsAdams, Creak, Oarey Foster, Admiral Richards, the Earl of Rosse,Rucker,
R. H. Scott, Generals Strachey and Walker, and W. T. L. Wharton.

Transition Studies

61

count the number of strokes he made with the foot on one treadle, while the
sand-glass run down. This provided the number of miles per hour at which
he was moving. For example a sand-glass running out in 6 sees. is appropriate to a wheel of 2 ft. 9-! inches diameter, while one of 10 sees. corresponds
to one of 4 ft. 8 inches diameter!. I am not aware that these sand-glasses
ever came into use; with the differential gearing of the modern cycle, and
with the free-wheel, several modifications would be needful.
A last meteorological paper by Galton was read at the British Association
meeting 1880 2• It is entitled: "On determining the heights and distances
of clouds by their reflexions in a low pond of water and in a mercurial horizon."
"The calm surface of a sheet of water," Galton writes, "may be made to serve the purpose of
a huge mirror in a gigantic vertical range-finder, whereby a sufficiently large parallax may be
obtained for the effective measurement of clouds. The observation of the heights and thicknesses of the different strata of clouds, and of their rates of movement, is at" the present time
perhaps the most promising, as it is the least explored branch of meteorology. As there are
comparatively few places in England where the two conditions are found of a pool of water well
screened from wind, and a station situated many feet in height above it, the author hopes by
the publication of this memoir to induce some qualified perSons who have acces!! to favourable
stations to interest themselves in the subject, and to make observations."

The observations were to be made with a sextant and mercurial horizon,
and demand a knowledge of, or a discovery of, the following quantities:
(a) the difference of level between the surfaces of the mercury and of
the pool (d) ;
(b) the angle between the reflection of a part of the cloud in the
mercury and in the pool (Pl= n minutes of angle, say) ;
(c) the angle between the portion of the cloud and its reflection in the
mercury (2a, Galton identifies a with the altitude of the cloud and suggests
that it may be measured directly by a pocket altazimuth: see our p. 50).
Galton gives the approximation:
Vertical height of cloud =

~ 6875·5 co~ (a+p) sin a·

and tabulates the factor by which din must be multiplied. for various values
of a +p and p, or n, to obtain this vertical height. He mounted his horizon
on a bar attached to a camera tripod, so that the reflection from the pool
.
was seen under the mercury3.
In this chapter of Galton's life I have endeavoured to indicate the chief
scope of his activities during the ten years which followed his South African
travels and his marriage. On his return home he came into touch with men
like Sir Edward Sabine and Sir Roderick Murchison whose enthusiastic
spirit caused Galton's labours to be directed in their own specialised directIOns, and the impulses thus given led to phases of study the ramifications
Only those who remember the cycles of the 'seventies will appreciate this diameter.
Report, pp. 459-61.
.
3 I have checked Galton's formula of which he gives no proof on the assumption that the
observer may be assumed to have his eye at the mercury, but I have had no opportunity of
testing whether the methodis fairly easy of application. Pools and cliffs are innumerable, but
few of them are associated. The ideal spot would be a disused and flooded quarry.
I

~
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of which lasted through many years of a long life. But Galton, while- he
maintained a keen interest in these topic.."l, at least till 1900, grew less and
less actively productive. A new and wider aspect of the cosmos was opening
up for him, and evidence of an entirely different intellectual influence becomes apparent even in the 'sixties. His thoughts had begun to turn from
the study of physical environment to the study of the organic contents of
that environment, or in a narrower Rense from cosmography to biologyfrom geography and meteorology to anthropology and psychology. There can
be little doubt that the incentive in these directions came from his growing
friendship with Charles Darwin, and the appearance of Herbert Spencer and
Huxley in the circle of his acquaintances.
F. SPIRITUALISM AND JOURNALISM

I have attempted in this chapter to give a more or less complete account
of those labours of Galton which deal with the physical and the mechanical
rather than the human side of his studies. In case some of my readers may
have found this account tedious, for not everyone can have understanding
and sympathy for the catholicism of Galton's pursuit of knowledge, I will
conclude this chapter with brief accounts of two other matters of more
general interest, which occupied a good deal of Galton's time in the period
under discussion. The man of science, who with the history of the world
before him finds it impossible to accept a primitive folk's account of man's
creation and its purpose, is -tempted to consider whether the methods in
which he puts his trust for solving problems of the phenomenal universe
may not be adequate as instruments of research in the unknown vast of the
hyper-phenomenal!. Such a man of science, possibly owing to a lack of epistemological study, forgets that his senses have been developed to grasp
physical phenomena, that his concepts are deductions from his sensuo)Is
perceptions, and that p.either his sensuous nor mental outfits are adapted for
sensating, perceiving and conceptualising the hyper-phenomenal. Some men
grasp this truth by the logic of reasoning, others by the logic of experience, others by a healthy instinctive appreciation, and some never grasp it
at all. To the first group we may, perhaps, say Huxley belonged, to the
second Galton, to the third Darwin, and to the fourth Crookes and Alfred
Russel Wallace.
Galton at any rate thought in 1872 that that branch of the' supernatural'
which we term spiritualism was at least worthy of inquiry. He endeavoured
in a series of letters to interest Charles Darwin in his inquiries, 'andthe
latter appears to have been willing to give the matter a trial, but I have not
been able to trace his letters; one at any rate went to Crookes, and another
to Home, but in a letter of Darwin's son George to Galton there is a report
of his father's incredulity as to the doings of Miss F.' It seems clear from
the letters that Home had no great inclination to exhibit his powers to
1 The good word 'superna.tural' has become vulga.rised. until it signifies little more tha.n
something of which the user has inadequate previous experience occurring as a phenomenon, i.e.
in the 'natural' world.
2 See above, p. 53.
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Darwin and Galton alone. It is probable that this reluctance led Galton to
a less agnostic attitude towards spiritualism. If there were any other experiences which led to his final rejection of spiritualist claims, I have not
found traces of them in his correspondence. It is possible that he became
acquainted with Robert Browning's poem, Mr Sludge, " The Medium," and
he would be certain to read Huxley's report to Darwin on the trickery of
another medium. The letters and paragraphs in letters to Charles Darwin
on this subject are as follows:
5 Bertie Terrace, Leamington. March 28, '72.
My DEAR DARWIN I enclose the revised statement about the curious trick! in Dr X's
family. I questioned his widow only a fortnight before her death, all his 7 children, his son's
wife and her 2 nurses. There is no contradictory evidence whatever.
Now about Mr Crookes, I have been twice at his house in seance with Miss F. who puts her
powers as a friend entirely at his disposal, and once at a noisy but curious seance at Sergeant
Oox's. I can only say, as yet, that I am utterly confounded with the results, and am very disinclined to discredit them. Crookes is working deliberately and well. There is not the slightest
excitement during the sittings, but they are conducted in a chatty easy way; and though a
large part of what Occurs might be done, iftlte medium W6refree, yet I don't see how it can be
done when they are held hand and foot as is the case. I shall go on with the r:i).J;ltter as far as
I can, but I see it is no use to try to enquire thoroughly unless you have (as Crookes says) com"
plete possession of a first class medium. The whole rubbish of spiritualism seems to me to stand
. and fall together. All orders are given by raps,-levitation, luminous appearances, hands,
~
writings and the like are all part of one complete system.
The following is confidential at present. Wh!Jot will interest you very much, is that Crookes
has needles (of some material not yet divulged) which he hangs in vacuo in little bulbs of glass.
When the finger is approached the needle moves, sometimes (7) by attraction, sometimes by
repulsion. It is not affected at all when the operator is jaded but it moves most rapidly when
lIe is bright, and warm and comfortable, after dinner. Now different people have different power
over the needle and Miss F. has extraordinary power. I moved it myself and saw Crookes move
it, hut I did not see Miss F. (even the warmth of the hand cannot radiate through glass).
Crookes believes he has hold of quite a grand discovery and told me and showed me what I have
described quite confidentially, but I asked him if I might say somethingiibout it to you and he
gave permiS8ion~.
' ...
I can't write at length to describe more particularly the extraordinary things of my last
8~nce on Monday. J had hold in one of my hands of both hands of Miss F.'s companion who
also rested both her feet on my instep and Crookes had equally firm possession of Miss F. The
other people present were his wife and her mother a.ndall hands were joined. Yet paper
went skimming in the dark about the room and after the word 'Listen' was rapped out the
pencn was heard (in the complete darkness) to be writing at a furious rate under the table,
between Crookes and his wife and when that was over and we were told (rapped) to light up,
the paper was written over'-a.ll the side of a bit of mar~d note paper (marked for the occasion
. and therefore known to be blank when we began) with very respectable platitudes-rather above
the level of Martin Tupper's compositions and signed" Benjamin Franklin"3! The absurdity on
1 An hereditary habit of rather violently stroking the nose, while asleep, so that the thumbnail occasionally lacerated that organ. I havejust ascertained that it has been transmitted to
8. generation born since 1872.
t It is not clear from this pa.ssage how far either Crookes or Ga.lton originally associated
Crookes' radiometer with mediumistic powers.
a As to Fra.nklin:
" ......yourself
Explained the case so well last Sunday, sir,
When we had summoned Franklin to clear up
A point about those shares i' the telegraph:"
Mr Sludge, "The Medium," R. Browning's Work$, Vol. VII, p. 183, 1889.
Sludg'e was Home, and Browning although, unlike Galton, he was able to convict him of fraud
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the one ha.nd and the extraordinary character of the thing on the other, quite staggers me ;
wondering what I shall yet see and learn I remain at present quite passive with my eyes and
ears open. Very sincerely yours, FRANCIS GALTON.
5 Bertie'l'errace, Leamington. March 31st, '72.
My DEAR DARWIN Your letter will be a great encouragement to Crookes and I have forwarded it to him to read, telling him what I had written.
About the 'female'-I hesitl\ted a fun 10 minutes before inserting the word 'it' on the
ground tha.t the subject of the story might be identified in after life and that the knowledge of
the trick might damage her marrying value! I do not know if I am over fastidious. It is purely
my own idea-no o~iectionwas raised by any of the family. So do entirely as you like l • Very
sincerely yours, FRANCIS GALTON.
42 Rutland Gate. April 19/72.
My DEAR DARWIN I have only had one seance since I wrote, but that was with Home in
full gas-light. The pla.ying of the accordion, held by its base by one hand under the table and
again, away from the table and behind the chair was extraordinary. The playing was remarkably
good a.nd sweet 2• It played in Sergeant Oox's hands, but not in mine, although it shoved itself,
or was shoved under the table, into them. Thet'e were other things nearly as extraordinary.
What surprises me, is the perfect apparent openness of MissF. and Home. They let you do
whatever you like, within certain reasonable limits, their limits not interfering with adequate
investigation. I really believe the truth of what they allege, that people who come liS men of
science are usually so disagreeable, opinionated and obstructive and have so little pa.tience, that
the seances rarely succeed with them. It is curious to observe the entire absence Qf excitement
or tension about people at a seance. l!amiliarity has bred contempt of the strange things
witnessed, and the people find it as pleasant a way of passing an idle evening, by sitting round
a table and wondering what will turn up, as in any other way. Crookes, I am sure, so far Iloil
it is just for me to give,an opinion, is thoroughly scientific in his procedure. I am convinced,
the affair is no matter of vulgar legerdemain and believe it well worth going into, on the
understanding that afiTst rate medium (and I hell.r there are only 3 such) puts himself at your
disposal.
Now cODsidel'ing that the evenings invol ve no strain, butare a repose, like the smallest of occasional gossip; considering that there is much possibility of the affair being in many st~nge
respects true; considering that Home will, bona. fide, put himself at our disposal for a sufficient
time (I assume this from Crookes' letter and believe it, because it would be bad for Home's
reputation, if after offering he drew back; but of course this must be made clear); considering,
(Griffin and Minchen, Life of Robert Browning, p. 203, 1910) only did so ,publi<;1y in this
poem, which so strangely echoes Galton's account of the seances.
'
I This last paragraph refers to an entry in the pedigree of the nose-stroking family.
2 So Browning again:
" All was not cheating, sir, I'm positive
I don't know if I move your hand sometimes
When the spontaneous writing spreads so far,
If my knee lifts the table all that height,
Why the inkstand don't fall off the desk a,.tilt,
Why the accordion plays a prettier waltz
Than I can pick out on the piano-forte,
Why I speak so much more than I intend
Describe so many things I never saw.
I tell you, sir, in one sense I believe
Nothing at aB,-that everybody can,
Will, and does cheat; but in another sense
I'm ready to believe my very selfThat every cheat's inspired, and every lie
Quick with a germ of truth."
Mr 8ludg~, II The Medium," loco cit. p. ,236.
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I say, aU these things, will you go in for it, and allow me to join 1 Home is a restless man, as
regards his movements, and could be induced to go to and fro. I am sure I could-if I could
ensur~ a dozen seances, at which only our two selves and Home were together. (Others might
be inthe room, if you liked, but, I would say, not present within reach.)
It is impossible, I see, to prearrange experiments. One must take what comes, and seize
upon momentary means of checking results. Home encourages going under the table and peering
everywhere (I did so and held his feet while the tabl~moved), so I am sure you need not feel
like a spectator in the boxes while a conjuror is performing on the stage. He and Miss F. just
want civil treatment and a show of interest. Of course, while one is civil and obliging, it is
perfectly easy to be wary. Pray tell me what you think of the proposal in Crookes' letter.
Very aincerely yours, F. GALTON.
4-2 Rutland Gate, S.W. May 26, '72.
My DEAR DARWIN I feel perfectly ashamed to apply again to you in my recurring rabbit
difficulty 1, which is this: I have (after some losses) got 3 does and a buck of the stock you so
kindly took charge of cr08S-circulated, and so have means of protracting the experiments to
another generation of breeding from them and seeing if their young show any signs of mongrelism. They do not thrive over well in London, also we could not keep them during summer
at our house, because the servants in charge when we leave could not be troubled with them.
Is it possible that any of your men could take charge of them and let them breed, seeing
if the young show any colour, then killing the litter and breeding afresh, 2 or 3 times over1
1 would most gladly pay even a large sum-many times the cost of their maintenance-to any
man who would really attend to them. Can you help me1
-All regards spiritualism nothing new that I have seen since 1 wrote, for Home and Miss F.
have been both absent. I wrote a letter of overtures to Home when I enclosed yours, but got
no reply. I have kept up communication with Crookes, aDd am satisfied that he has the investigation thoroughly in hand, and delays publication on grounds of desiring a. little more completeness of data. He is a most industrious taker of notes.
How very kind your letter was about Home. It grieved me much tha.t you had to speak
in such terms about your health. Evel' sincerely yours, FRANCIS GALTON.

Three days later, to a letter arranging to lunch at Down, Galton adds the
postscript: "The spiritualists have gIVen me up, I fear. I can't get another
invite to a seance." Darwin evidently wrote about this time to Galton
asking the latter to introduce a friend to the spiritualistic fraternity, for on
June 7, 1872, Galton writes from Rutland Gate:
My DEAR DARWIN I did not reply yesterday about the Spil'itualists as I expected that
day and this to ha.ve heard from Mr Home, a.nd Crookes is out of Town. It will give me great
pleasure to do what I can for X.Y. but I rnther doubt whether I shall have power to do much.
I can't myself get to these seances as often as I like-indeed I have had no opportunity for a
long time past. The fact is, that first class mediums are very few in number and are always
acting. Also that Crookes and othel's are working their very best at the subject and entertain
a full belief that they will be able to establish something important a.nd lastly what, I see,
is a real difficulty with them, the introduction of a strangel' always disturbs the seances. I sa.y
all-this to excuse me in your eyes, if I don't fulfil your wishes as you would like; but I will do
my best and write-whenever I have anything to say to X.Y. as you propose.
The person most likely to help would, I think, be Lord L.
I wonder if I have offended Home by my last letter to him-he has never replied and I hear
incidentally there is to be an important sea.nce this very night! AIM for me! Ever yours
sincerely, FRANCIS GALTON.
.

The last letter to Darwin concerning Home was in November of 187-2.
In the conclu.ding paragraph of a further communication regarding the noaestroking family Galton writes:
1 This refers to a continuation of the 'Pangenesis' expel'iments after the publication of the
memoir of 1871 to be discussed later.
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"Crookes wrote to me that Home's presence was very important, for the-experiments were
far more successful when he was the medium, than when anyone else was, and he is now in
RuSsia and will_not return unt.il May. So I will wait."

One almost imagines that- Home fled 1 before the co'urteous manner but
scrutinising eye of Galton! Our truthseeker did not imlIlediately give up
the pursuit -of the hyper-phenpmenal. In February of the following year
(1873) there is a. letter to Huggins about the psychology of the latter's dog
'Kepler\' and it ends with a fewiemarks on a suggestion of Huggins' that a
medlUm who untied himself in a room-presumably through spirit assistance-should b~ watched through an aperture. Galton fears the room would
be too dark, but says that he will suggest to Crookes that previous experiment be made to see if it is.
Certain letters given in Francis. Darwin's Life of Charles Darwin, Vol. IIi,
p. 187, probably indicate the end of Darwin's and Galton's inquiries into
~piritualism.

"Spiritualism was making a great stir at this time. During a visit to Erasmus Darwin's in
January 1874, a seance was arranged withMr X., a paid medium, to conduct it. We were a
largish party sitting round a dining-table, including Mr and Mrs G. H. Lewes (George Eliot).
Mr ~wes, I remember, was troublesome and inclined to make jokes and not play the game
fairly and sit in the dark in silence; The usual manifestations occurred, sparks,wiIid blowing~
and some rappings and movings of furniture. Spiritualism made but little effect on my mother's
mind [Mrs Charles Darwin] and she maintained an attitude of neither belief nor unbelief~"
A Centut"Y of Family Lette1's, 1904, Votu, p. 269.
-

Darwin himself-wrote [Jan. is, 1874] about this seance:
-

-

"We had great fun, one afternoon, for George hired a medium, who made the chairs, a flute,
a bell, and candlestick, and fiery Points jump about in my brother's dining-roo~, in a manner
that astounded everyone, and took away all their breaths. It was in the dark, but George and
Hensleigh Wedgwood held the medium's hands and feet on both sides all the time, I found it
so hot and tiring that I went away before all these astounding miracles, or jugglery, took place.
How the man could possibly do what was done passes my understanding. I came downstairs
and saw aU the chairs, etc., on the table, which had been lifted over the heads of those sitting
As Browning puts it:
"What1 If I told you all about the tricks1
Upon my soul-the whole truth and nought else;
And how there's been some falsehood-for your part,
Will you engage to pay my passage out,
And hold your tongue until I'm safe on board 1
......................... '.' Begin elsewhere anew!
BoSton's a hole, the herring-pond is wide,
V-notes are somethirig, liberty still more,
Beside, is he the only fool in the world 1"
Mr Sludge, "The Medium," loco cit. pp. 184, 245. Browning's contact with Home appears
to have beenin 1857 or 1858. Sutherland Orr, Life and Letters of R. Browning, p. 216, 189l.
Dramatis persOnae containing Mr Sludge, "The Medium" dates from 1864. The Galton-Darwin
letters from 1872. Did Galton chance to readBrowning1 Home's habit of slipping across the
'herring-pond' when the environment. was growiI;lg difficult for him s.eems to have. been
characteristic.
2 'Kepler' was one of a family of dogs that feared a butcher's shop and were furious at
butch~rs. Galton writes "What you say about dogs' reasoning reminds me of a phrase used by
the master of some performing dogs: 'Dogs, sir, do a deal of pO'l'Ulering'." See Nature, Vol.
VII, p. 2Rl, 1873.
1
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ro~nd it. The Lord ha.ve mercy on us all, if we have to believe in such rubbish. F. Galton was
there, and says it was a good seance. ...•..
Such as it Watl it led to a second smaller and more carefully organised one with Huxley
present, who reported to Darwin."
.,

That report' is printed in Huxl~y's Life and Letters, Vol. II, pp. 144-9.
His conclusion was that the medium wasil a ,cheat and an impostor." It
produced the following letter from Darwin:
January 29 [1874J
My DEAR HUXLEY.-It was very good of you to write so long an account. Though the
seance did tire you so much it was, I think, really worth the exertion, as the same sort of things
are done at all the seances, even a t ' s ; and now to my mind an enormous weight of
evidence would be requisite to make one believe in anything beyond mere trickery....I am
'pleased to think that I declared to all my family, the day before yesterday, that the more I
thought of all that I had heard happened at Queen AnneSt,the more convinced I was it was
all imposture...•My theory was that [the medium] managed to get the two men on each side of
him to hold each other's hands instead of his, and that he was thus free to perform his antics.
1 am very glad that I issued my ukase to you to attend. "
Yours affectionately, CHARLES D_~RWIN'.
DOWN,

, Probably Galton also saw Huxley's report and concurred in his judgment.
At any rate he very soon became a despiser of' spiritualistic' seances.
Such are -the last traces' I can find of Galton's investigations into
spiritualism. Some thirty-five years later Galton knew that the present
writer had been invited to attend a seance by one who had sought aid from
spiritualism in what formed for different reasons a ci:isis in the lives of all
three. From his few written words on- that occasion I know that Galton
must long and definitely have been convinced of the futility of any light
reaching human affairs from that strange medley of self-deception, chican~ry
and_credulity which passes under the name of spiritualism. But I have no
clue to the events or mental processes by which his attitude pas.sed from the
stage of agnosticism to that of complete rejection.
.
, I have al~eady indicated elsewhere that Galton was young till his death.
E,:en between fortY." and fifty he was a boy who must'try his powers o~ all
.thmgs that came hIS way; it is true that he had had for some years experIence
of editing the Royal Ge'ographicalSociety's Journal, but iIi 1865, amid all his
other projects and work, Galton took upon his shoulders a very considerable'
share of the editorial duties of a weekly journa1-''The Reader. Galton himself
says it was an amusing experience, and indicates that the loss of the guaranteed £100 was more than compensated by the gain of an unexpected view
.()fthe seamy side of.Journalistic enterprise 1. The attempt was a 1.>r a:ve 0!1e,
and <;H1eofthe c0IIl?l-I~~eeof t~ree, Spe~~t; Galton and Lockyer, whlCh,!~~
,appOlnte4 to ma~~, th~_ P!_eliIIlllu~iy.a~ran~e~ent~, very shortly _~er ma~e a
·,_~~r~~. success wlth a somewh~t sl~llarJourn~l-lj[ature:. _" '. .~~ _
. 17W Reader had been establIshed m January 1863 as a Journal ofLItera.t~re!- Science ~d Art, _a~d when purchased to'wards, the end of" f 8_6.4~- the
progra~m~ Of.lts future auns ~as propounded as_f~llows:'
-_
.
_::. "The veryina;c1equate ~annerin which the progress. of Science andtheJabour' and opinions
___

1
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of our scientific men have been l'eCOrded in the weekly press, and the want of a. weekly organ
which would afford scientific men a means of communication between themselves and with the
public, have been long felt."

The aim of The Reader, ~ithout neglecting Literature, Art, Music and
the Drama, was to supply thIS need. The prospectus then goes on to say
that "the scientific arrangements of The Reader have the support and approval of"-and then follow 75 names, which cover practically all the men
who created mid-Victorian science: Darwin, Galton, Grove, Hooker, Huxley,
Lubbock, Lyell, Murchison, Sabine, Spottiswoode, Tyndall and Wallace;
Adams, Balfour Stewart, Cayley, Crookes, De la Rue, Frankland, Glaisher,
Hind, Hirst, Hofmann, Maskelyne, Odling, Roscoe, Stokes, Tait, William
Thomson (Lord Kelvin) and Williamson; Babington, G. Bentham, G. Busk,
John Evans, W. H. Flower, Andrew Ramsay, Sclater, Sharpey and Woodward,
with many other names familiar enough to the scientific world of the third
quarter ofthe nineteenth century. It was a tremendous force ~o bring to~ether,
and, all because there was no one man who would devote hIS whole life and
whole energy to the projected task, The Reader came to nought.
The original shareholders in the company were G. Burges, J. E. Cairns,
Rev. Ll. Davies, Galton, Gassiot, Huth, T. Hughes, Huxley, Lubbock,
Lockyer, Robins, Roget, Spottiswoode, Spencer and Tyndall!
The first meeting was held in the rooms of Tom Hughes l in Lincoln's Inn
Fields on Nov. 15, 1864, and the rough notes of the proceedings are in
Galton's handwrit~. £2250 were to be paid for the paper, plant and lease.
Cairns was to take charge of the Political Economy, Galton of Travel and
Ethnology, Huxley of BIology, Lewes of Fiction and Poetry, Spencer and
Bowen of Philosophy, Psychology and Theology, while Seeley was to be asked
_to take charge of Classics and Philology. There were to be ten pages of Literature, three of Miscellanea, ei~ht of Science, two of Art, and two of Music
and the Drama. Four thousand copies were to be printed at a weekly cost of
£110 including printing, paper, publication and office expenses. The returns
were modestly estimated at sales 2000 copies £25 and advertisements £65,
so that an initial loss weekly of £20 was anticipated. It made a brave show
on paper-Tom Hughes' familiar legal blue 'opinion' paper-but the outcome
was a little different. Herbert Spencer wasted the time of the committee in
discussing 'first principles'; the powerful scientific support failed when it was
pressed for reviews and articles, the paid sub-editor, the only man with' real
Journalistic experience,' rather got on the nerves of the managing committee
through his methods of procuring advertisements. Learned but illegible oontributors sternly remonstrated with the editors about the inadequate and
imaginative efforts ofthe proof-readers. The reviewers knewin some cases more
of the subject than the authors of the books reviewed, and as a consequence the
latter wrote long and angry letters to The Reader. Notably Burton, within a
few months of Speke's death, replying to a review of his own Nile Basin, presumably by Galton, sent a truculent letter carrying on post-mortem hostilities.
The critic, Burton tells us, ought to have known that his theory was one of the
1

The author of Tom Brown's Schooldays.
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most ridiculous ever put forth by man and was cobbled up in the map-room of
the Royal Geographical Society. It would have its merit in the eyes of those
who collect" romantic geography." A friend of Speke might wond~r whether
publication or non-publication was the wiser course. Poor Galton, endeavouring
to still the fight and be fair to both men, had indeed his Scylla and Charybdis
to steer between! The trials of an editor ~e manifold, but the trials of an
editorial committee must be computed by multiplication not by division.
The ship had too many first rank commodores aboard, and no one whose
livelihood depended on a successful voyage. It is small wonder that it never
reached port. Pereat Lector, Natura resurgat \
Many years later Galton was again an editor. In 1901 he consented to
be "Consulting Editor" of Biometrika, a post, I think, he appreciated 2 though
the acting editors did not trouble him much. The 'pink sheets' with resumes
of the conclusions reached in the papers of each part, which were features of
the earlier volumes, were undertaken at his suggestion 3.
The contents of this chapter will probably lead the reader to think we
must have exhausted Galton's activities and labours during the twenty years
that followed his marriage; on the contrary we have hardly considered a
moiety of them, and those which remain to be discussed are of the greater
importance.
_
1 The Reader expired in 1866; Nature with an almost identical science programme appeared
in November 1869, with Norman Lockyer as sole editor. But the introduction was by Huxley
("half a century hence curious readers will probably look at our best, not without a smile"), and
Galton, W allace,Darwin, G. H. Lewes, Sir William Thomson, Tylor, Balfour Stewart, Roscoe,
etc., all the crew of the old Reader 'manned the new vessel and helped to steer its course into
smooth waters.
2 He inserts it as an item in his list of memoirs (Memories, p. 330), and included it in a
privately printed list of "Biographical Events."
8 Galton's journalistic suggestions were often of surprising originality when they were made,
but will now seem commonplaces. Thus his idea of weather charts in the daily press, unthought
of when he made it (1868); the idea that foreign and oolonial books especially were not, b~t
ought to be, adequately noticed in the English press; that neW maps ought to be revjewed
&nd criticised; that as to "Blue Books, no notices of them were published except in alisJi at
the beginning and end of the session or very rarely at other times although 50 volGmes appeared a year, but they ought to be continually reviewed"; that a list of new publications
ought to be issued weekly under a suitable classification (1864, I cite from Galton's suggestions
for The Reader); these ideas were practically novelties when Galton propounded thepl. Like
forks and brooms they are such commonplaces of our traditional culture to-day, that not ODe
person in a hundred feels any gratitude to the unknown originator.

CHAPTER IX
EARLY ANTHROPOLOGICAL RESEARCHES
A. TIiE PASSAGE FROM GEOGRAPHY TO ANTHROPOLOGY
AND RACE-IMPROVEMENT
•

"About the time of the appearance of Darwin's Origin of Species I had begun to interest
myself in the Human side of GeographYt and was in a way prepared to appreciate his view.
I am sure I assimilated it with far mOl'e readiness than most people,· absorbing it almost. at
once, and my afterthoughts were permanently tinged by it. Some ideas I had ,about Human
Heredity were set fermenting and I wrote Hereditary Genius., In working this out I forced .
myself to become familiar with the higher branches of Statistics, and, conscious of the power
they gave in dealing with populations as a whole, I availed myself of them largely."
jfanuscript Note of Francis Galton in the handwriting of Mrs Galton found among his papers.

, I HAVE indicated in the preceding chapter how Galton's interests were
turning from man's environment to man himself-not only to his physical but
,t,o his psychical characters. One of the most conspicuously interesting facts
in Galton's development is that in 1865 he had reached, we might almost say .
had planned' out, the main conception of his work on Man. It is not possible
to say from the dates of issue which of Galton's anthropological papers of
this year, namely" The first steps towards the Domestication of Animals "1
,or ," ,Hereditary Talent and Character "2, was ,the earlier, because the date
'of publication is not necessarily that of writing the paper. Mrs Galton's
'!Record,' hQwever,shows that both papers antedate 1865:
"
" 1863. Returned by the Riviera road [from Switzerland] and home in November. Frank
appOinted Secretary to the British Association. Wrote paper on Domestication. Visited the
N orths, .etc.
. ,,'.1864.' Very' cold beginning of year. Went to Leamington at Eastel' [to visit Galton's
mo.therl... :Eunna and Milly to us, in .~ay. We?t~abroad in July to S~itzer~and, Peid~n,
Grmdefwald, St Luc. Returned for BrItISh ASSOCIatIOn at Bath. I at Juhan HIll meanwhile
IMrs Gllilton's mother's house J. Visited Hadzor [home of the Howard Galtons] and Leamington.
... Went to the Norths in December. Frank writing Hereditary Talent.... Frank busy editing
Murray's Handbook: Christmas a.t home and alone."

The " Domestication" paper is chiefly of value as showing the transition
of Galton's thoughts. Examining the accounts travellers give of savage
races and his own experiences, Galton propounds the view that wild animals
were tamed as pets or even kept for religious purposes s before they were
1 Transactions cif the Ethnological Society cif London, Vol. III, pp. 122-38, 1865. I have no
record of when it was read.
2 Macmillan's Magazine, 1st Paper, June 1865, 2nd Paper, August 1865, Vol. XII,
pp. 157-66, 318-27.
S Several of the cases cited by Galton, e.g. that of the kites from Shark's Bay, Australia,
and the serpents at Whydah in Africa, suggest that totemiBm even might be the ultimate
source of domestication.
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domesticated for food or transport. He cites many-but relatively few- out
of the statements he had collected-of natives keeping aniina,ls' as petsaud
even of native women feeding the young of wild animals: from -their own
breasts, Australian women puppies,presumably young dingoes~ New Guinea
women young pigs, and Indian women of North America bear cubs. Galton
considers that the value of domes~icatio:ri asa source of food was only found
o-ut incidentally as a result of taming animals for pets\
. .,
"Have," he writes, "extraordinary geniuses arisen who severally taught their contemporaries
to tame and domesticate the dog, the ox, the sheep, the hog, the fowl, the llama, the reindeer
and the rest1 Or again: Is it possible that the ordina.ry habits of rude races, combined with
the qualities of the animals in question, have sufficed to originate every -instance of established
domestication1 The conclusion to which I have arrived is entirely in favour of thelast
hypothesis."
"
.

Because all savages maintain pet animals, because many tribes- have
sacred ones,and bec~use kings of ~ncient states had imported animaJ:!; on
a vast scale from then' barbarlan neIghbours, Galton holds that every annnl;l1
of any pretension has been held in captivity over and over agajh' and had
numerous chances of becoming domesticated. We have no moredQIDestic3lted
animals than exist, because there are no others suited for domesti,cation.
Suitability for domestication depends upon an .animal. (i) being hardy,
(ii) having an inborn liking for man, (iii) being comfort-loving,. (iv) being
useful to man, (v) breeding freely in captivity, (vi) being gregarious in' its
nature. These conditiens Galton illustrates and states the exceptions., He
gives due place to continual selection after domestication.
"To conclude. I see no reason to suppose that the first domestication of'any animal, exCept
the elephant, implies a high civilisation among the people who established it. I camiot believe
it to ha.ve been the result of a preconceived intention, followed by elaborate trials, to administer
to the comfort of man. Neither can I think it arose from one successful effort made by art
individual, who might therefore justly claim the title of benefactor, to his race ; but on the
contra.ry, that a vast number of half-unconscious attempts baNe been made throughout ,the
course of ages, and that ultimately, by slow degrees, after many relapses, and continued selection;
our several domestic breeds became firmly established." (p. 138.)
.

We know much'more of the ,history of man now than' was known in 1863.
We realise the long history of man, and how he knew the elephant, t~
reindeer and the horse as sources of food long before he tamed them. It is,indeed; doubtful whether palaeolithic man ever domesticated any form of
animal. His art shows no tr~ce of ~he pet, and the~e is only.one an~ that a
very doubtful case of a pOSSIble brIdle-the horse IS merely game, ,as th~
reindeer or earlier the mammoth:
-, '"
,
l

f •

,
1 There was probably some correspondence between Galton and Darwin as to savages" pets;
-I am unable to date the following letter, but it probably belonged to this period.
'
. '.'

DOWN, BROMI.EY, KENT, july 7th.
My DEAR GALTON, I' return the enclosed signed with' great pleasure. Many thanks for
information about Dr Barth's work,. which I will -read. I continue much. interested about all
domestio animals ofa.ll savage nations, though I shall not ~keup cattle in detail.' . If·Q'zi
reading I shall have a.nything to ask I will accept your kind offer and ask. .AnytlringabouJ,
sa.va.ges taking a.ny the least pains in breeding or crossing their dOmestic animalsls01 }>articu1ar interest to me. With kind remembrs.nces to Mrs Galton, Pray believe me,:Yours very
sincerely, CK. DARWIN.
_
' ,.
'."",
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When we pass from the palaeolithic to the neolithic stage we are not,
unfortunately, able to trace the pet developing into the domesticated animal.
What does seem to loom through the mist of prehistory is a series of races
each with a more or less completed culture breaking up an older culture, a
race which has domesticated cattle, a race which has domesticated horses, a
race living with dogs or with reindeer; they loom upon us from the unknown,
replacing less effective cultures. This does not exclude the domesticated
animal arising from the pet, but it does suggest that either environment or
religious belief led to pets of a certain type, and that only certain groups
had the inspiration to turn their pets to the service of the group. Galton
states that when he travelled in Damaraland the chiefs took pleasure in
their herds of cattle rather for their stateliness and colour than for their
beef-they were as the deer of an English squire.
"An Ox was almost a sacred beast in Damaraland, not to be killed except on momentous
occasions, and then as a sort of sacrificial feast, in which all bystanders shared. The payment
of two oxen was hush money for the life of a man. I was considerably embarrassed by finding
that I had the greatest trouble in buying oxen for my own use, with the ordinary articles of .
bar&,r. The possessors would hardly part with them for any remuneration; they would never
sell UMlir handsomest beasts." (p. 135.)

The possibility that the pet was a totem, or an animal of religious
character, might throw light on the association of special domestic animals
with definite races and their cultures.
A paper which ~aybe considered in relation to that on "Domestication"
may be fitly referred- to here, as it also arose from Galton's travel-experience.
It is entitled: "Gregariousness in Cattle and in Men." It was published in
Macmillan's Magazine for 1872\ The theme of this article is a remarkable
one, namely that our remote ancestors lived in herds or packs and that this
gregarious or herd instinct is the source of many of man's intellectual weaknesses in his advanced civilisation 2. The same idea of the instinct of the
herd in man appears to have occurred to a number of writers recently, but
they do not seem to have known or at any rate do not acknowledge Galton's
priority of idea. The most interesting point of the article lies not only in
the fact that Galton here assumes that he has in the 'earlier memoirs, which
will shortly be discussed, proved the inheritance of the mental and moral
characters in man, but in the fact that he stands definitely on the Darwinian
platform and considers what heredity and selection have made of man. He
openshis paper with the following description of its aims:
"I propose, in these pages, to discuss a curious and apparently anomalous group of base
moral instincts and intellectual deficiencies, to trace ~heir analogies in the world of brutes, and
to examine the conditions, through which they have been evolved. I speak of the slavish apti·
tudes, from which the leaders of men, and the heroes and the prophets, are exempt, but which.
are irrepressible elements in the disposition of average men. I refer to the natural tendency
of the vast majority of our race to shrink from the responsibility of standing a.nd acting alone,
to their exaltation of the 'VOx populi, even when they know it to be the utterance of a mob of
nobodies, into the vox Dei, to their willing servitude to tradition, authority and custom. Also,

Vol. XXIII, pp. 353-7.
.
Galton does not say that it may also be the source of some of his higher altruistic
sympathies and social habits, but he had recognised this in his paper of 1865.
a
~
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I refer to the intellectual defici.encies corresponding to these moral flaws, shown by the rareness
with which men are endowed with the power of free and original thought, as compared with
the abundance of their respective faculties and their aptitude for culture. I shall endeavour to
prove that the slavish aptitudes,' whose expression in man I have faintly but sufficiently traced,
are the direct consequence of his gregarious nature, which, itself, is a result both of his prima.eval
barbarism and of his subsequent forms of civilisation. My argument will he that gregarious
animals possess a want of self-reliance in a markec.1 degree, that the conditions of the lives of
these animals have made gregarious instincts a necessity to them, and therefore by the law of
natural selection, these instincts and their accompanying slavish aptitudes have gradually become evolved. Then I shall argue, that our remote ancestors have lived under parallel circumstances, and that we have inherited the gregarious instincts and slavish aptitudes which were
developed under those circumstances, although in our advanced civilisation they are of more
harm than good to the race." (p. 353.)

Galton points out how in earlier life he had gained an intimate knowledge
of certain types of gregarious animals. First he had found the camel's need for
.companionship a never exhausted topic of curious admiration in his tedious
days of travel across North African deserts (see our Vol. I, pp. 199-205).
Secondly and chiefly he had spent more than a year in close association with
the semi-wild cattle of Damaraland. He had travelled an entirejourney on
the back of one of them with others at his side either as wagon or pack
cattle for which nearly a hundred were broken in, or wholly unbroken and
serving the purpose of an itinerant larder. He had often spent the night
in their midst while the cries of prowling carnivora sounded around.
"These opportunities of studying the disposition of such peculiar cattle were not wasted
upon me. I had only too much leisure to think about them, and the habits of the animals
strongly attracted my curiosity. The better I understood them, the more complex and worthy
of study did their minds appear to me." (p. 354.) .

Galton then gives us a very striking account of the psychology of the
herd.
One of the difficulties in breaking in wild cattle is to obtain 'fore-oxen'
for the team; 'these must be those who are of an exceptional dispositionborn pioneers and leaders.
"Men who break in wild cattle for harness watch assiduously for those who show ~ selfreliant nature, by gl'llozing apart or ahead of the rest, and these they break-in for fore-oxen. The
other cattle may be indifferently devoted to ordinary harness purposes, or to slaughter; but the
born leaders are far too rare to be used for any less distinguished service than that which they
alone are capable of fulfilling." (p. 354.) ,

. Galton considers that the law of "deviation fr~m an average "-about
which he had recently been writing (see our Ohapter X)-would certainly
be applicable to independence of character in cattle. He found every degree
of it from the ox that could be ridden even at a trot apart from his fellows
down to the ox that. exhibits every sign of mental agony when segregated
from the herd. The herd, with its mutual defence, its 'fore-oxen' as material
for leaders, ,and its own leader, is the product of a country infested by large
carnivora. A crouching lion fears oxen who turn boldly upon him, and does
so with reason. The' fore-oxen,' who are self-reliant, tend to be destroyed.
"Natural selection tends to give but one leader toa herd....Looking at the matter ina
broad way we may justly assert that wild beasts trim and pru.ne every herd into c()mpactness,
p~

ill
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and tend to reduce it into a closely united body with a. single well-protected leader. The development of independence of character in cattle is thus suppressed far below its healthy
natura.l standard by the inftuence of wild bea.sts, as is shown by the greater display of self-reliance among cattle whose ancestry for some generations have not been exposed to such
danger!' (p. 357.)

It would be inlpossible in a resume like this to cite all Galton's acute
observations on the cattle herds of Damaraland, but the paper is well worth
reading even to-day. He then proceeds to apply its lesson with certain
modifications to savage man, but he insists
"on a close resemblance in the particular circumstance that most savages are so unamiable
and morose as to have hardly any object in associating together besides that of mutual
support."

As in the case of cattle herds there is a definite size in a given environment
which is best suited to the human herd. A very large tribe is deficient in centralisation or is straitened for food and falls to pieces; a small tribe is sure to
be overrun, slaughtered or driven into slavery. The law of natural selection
"must discourage every race of barbarians which supplies self-reliant individuals in such large
numbers as to cause· their tribe to lose its blind desire of aggregation. It must equally discourage a breed that is incompetent to supply such men, in a sufficiently abundant ratio to the
rest of the 1>Opulation, to ensure the existence of tribes of not too large a size." (p. 357.)

Galton now proceeds to his 'moral': All through primaeval times, the
steady influence of social condition summed up in the clan, the tribe, the
petty kingdom ten~ed to exterminate a superfluity of self-reliant men.
U I hold that the blind instincts evolved under those long-continued conditions have
been deeply ingrained into our breed, and that they are a bar to our enjoying the freedom
which the forms of modern civilisation could otherwise give us. A really intelligent nation
might be held together by far stronger forces than are derived from the purely gregarious
instincts. It would not be a mob of slaves, clinging together, incapable of self-govemment,
and begging to be led; but it would consist of vigorous, self-reliant men, knit to one another
by innumerable attractions, into a strong, tense and elastic organisation. Our present natural
dispositions ma.ke it simply impossible for us to attain this ideal standard, and therefore the
slavishness of the mass of men, in morals and intellect, must be an admitted fact in all schemes
of regenerative policy. The hereditary taint due to the primaeval barbarism of our race, and
ma.inta.ined by later influences, will have to be bred out of it before our det!cendaIits can rise to
the position of free members of a free and intelligent society; and I may add, that the most
likely nest, a.t the present time, for self-reliant natures, is to be found in the States founded
and maintained byemigrants." (p. 357.)

Wonderful, is it not, how Darwinism had already gripped Galton 1 How
he thnught in terms of heredity and natural selection and was ready to apply
theQ:l to the past history of man in order to explain its present and suggest
its future! The notion that it is necessary for human progress to breed out
the men of slavish morals and intelligence-the essential foundation of
eugenics-is already a truth to him.
Democracy--moral and intellectual progress-·is impossible while man is
burdened with the heritage of his past history. It has bound mankind to a
. few great leaders; it has produced a mass of servile intelligences; and only
man's insight-man breeding man as his domesticated animal~an free
mankind. This was Galton's view. Possibly the historian of man in the
dim future may grasp that man in the age of nations was as much a product
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of natural selection as man in the age of tribes; and that a nation was not
stable when it produced too many self-reliant 'fore-oxen,' or, worse still,
when each ruminant and stolidDx no longer considered the common determination of the herd as binding on his conscience. He might even cite as
illustration the Ireland of the twentieth century !
The world has seen numerous travellers, many men of mechanical genius,
and not a few students of nature who grasped the evolution of human
societies. But Galton the Cambridge mathematician, Galton the ox-rider,
Galton of the wave-machine, and Galton the eugenist, seem at first sight so
widely incongruous, and. yet rightly estimated are necessary features of that
all-round individuality-observant, constructive, calculating, and enthusiastic-of Galton the anthropologist, using that term in its widest sense,
who by originality of method, wide experience of men and ripe judgment
of afFairsinHuenced the development of many younger men in the last
quarter of the nineteenth century.
The paper just discussed waH taken somewhat out of its proper order
because it springs so directly from Galton's travel-experience, and because it
indicates so clearly the growing tendencies of Galton's mind. Bat the reader
must remember that Galton did not suddenly rush to the conviction, that
from this time onward dominated his view of life, namely that the psychical
characters in man, and also in the lower animals, are hereditary. He had
been working on this subject for at least six or seven years. The best evidence
of this is the paper written in 1864 on " Hereditary Talent and Character"
(see our p. 70). It is singular how this foundation stone of Galton's anthropological work-the equal inheritance of the psychical and physical characters
-has been disregarded even by some of his professed followers. As for the
psychologists by calling they at first left this fundamental problem to others,
and later, instead of observing and experimenting themselves, wasted energy
in futile criticisms. Few men are willing to admit that their folly on the
one hand is inbred, or that their talent which has led to success is not a product of their own free industry. Even men of quite reasonable intelligence
daily confuse the possession. of knowledge with mental endowment, and, as a
result of their confusion, assert that psychical characters are chiefly the result
of training. Another very common argument is of the following kind: A
dictionary of biography is appealed to and it is found that far more distinguished men are sons of mediocre parents than of distinguished parents.
It is then asserted that talent cannot be inherited. The fallacy is fairly
flagrant, if examined, but is sufficiently plausible to be often rePeated. Let
us suppose that one parent in a thousand is distinguished, and, the rate of
reproduction being the same, one offspring in ten to distinguished parents
·is. d~stinguished, but only one. offspring to. the hund~e~ in ~he case of nondistlnguu:lhed parents. Then m. a commumty of 10 dlstmgUlshed and W,OOO
·non-distinguished parents we shall have one distinguished individual born of
· distinguished parents and 100 distinguished individuals born of mediocrity.
The fallacy consists in emphl1Bising the 100 against the unit, and overlooking the fact that the distinguished parent produces distinction at ten
10-2
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times the rate of the mediocre parent. Galton is very careful in this paper .
to compare rates and not totals, and he realises that if we could increase the
fertility of the able and check that of mediocrity, we should effectually alter
the intellectual standard of our race. It is difficult for the mind with even
a srnallmodicum of statistical intelligence to appreciate how Galton's thesis
could possibly be upset by showing that a larger total of talented men
were born from mediocre than from able parents; that is only to proclaim the
enormous prevalence of mediocrity I
"The power of man over animal life, in producing whatever varieties of form he pleases, is
enormously great. It would seem as though the physical structure of future generations was
almost as plastic as clay, under the control of the breeder's. will. It is my desire tQ s.how, more
pointedly than-so far as I am aware-has been attempted before, that mental qualities are
equally under control.
A remarkable mis-apprehension appears to be current as to the fact of the transmission of
talent by inheritance. It is commonly asserted that the children of eminent men are stupid;
that, where great power of intellect seems to have been inherited, it has descended through the
mother's side; and that one son commonly runs away with the talent of a whole family. My
own inquiries have led me to diametrically oppositeconclm;ions. I find that talent is transmitted by inheritance in a very remarkable degree; that the mother has by no means the
monopoly of its transmission; and that whole families of persons of talent are more common
than those in which one member only is possessed of it. I justify my conclusions by the
statistics I now proceed to adduce, which I believe are amply sufficient to command conviction.
They are only a part of much material I have collected, for a future volume on this subjectl;
all of which ~ints in the same direction." (p. 157.)

Galton writing in 1864 points out that while we are perfectly certain of
the inheritance of qualities in the brute world an9. breeders have learnt
many empirical rules by experience, we have not advanced even to this
limited extent in the case of man. It appears to have been nobody's busipess
to study heredity in man, and the facts that only two generations are likely
to be born in the lifetime of any observer, and that each indi\7idual rarely
marries more than once, render the study harder in man than in the animals.
Still nobody has doubted that the physical characters of man are equally
transmissible with those of brutes. Galton then notes that as far as he is
aware no one has bred animals for intelligence, but only for qualities which
are useful to man. He suggests that instead of breeding dogs for special
aptitudes and points we should try breeding them for intelligence.:
"It would be a. most interesting occupation for a country philosopher to pick up the cleverest
dogs he could hear of, and ?late th~m together,. generation after genera.tion-breeding purely
for intellectual power, and dlsregardmg shape, 8LZe and every other quahty." (p. 158.)

The reader would have to remember that the wise dog would 'not always
be most sympathetic to man; he might be a dexterous thief, a sad hypocrite

or show :r;narked contempt for humanity. As no one has bred for intelligence
in animals, so no one has considered the possi~ility of breeding for intelligence in man.. Gal~on's ai~ is to sho,,! that .it is feasible b~causetalent and
character are mherIted. HIS method IS precISely that of hIS first great book
Hereditary Genius (1869), only therein it is more fully developed. He estimates that of the men who receive a fair education about 1 in 3000 reach
Hereditary Genius, 1869.
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distinction; it would not have affected the validity of his argument had he
taken 1 in 1000. He then takes from biographical dictionaries and other
sources the number of distinguished men who have had distinguished fathers,
sons or other relatives, and shows that they have far more distinguished
sons than could possibly be anticipated in a like number of the general
population. For example, taking 391 painters from Bryan's Dictionary there
are 33 cases of sons who have renown as artists. Now supposing each painter
had on an average 3 sons, we have 33 distinguished in a group of 1173, or
about 1 in 36. Galton's statistics show something of this order-when allowance is made for size of family-.for the frequency of distinction of all
kinds in the sons of a population of fathers of distinction. But in the general
population of the educated 1 distinction is only of the order 1 in 3000-01'
1 in 1000 if the reader prefer. This rough method-ample" enough for its
purpose-was Galton's first application ofstatistics to the problem of heredity.
It is the way he convinced himself. that the mental characters in man were
transmissible. But Galton was not content with merely reaching a truth.
His next step ~as to consider what its relation to race betterment might be,
and then-in 1864-we suddenly find the whole doctrine of eugenics as the
salvation of mankind developed half-a-century too early!
"As we cannot doubt that the transmission of talent is as much through the side of the
mother as through that of the father, how vastly would the offspring be improved, supposing
distinguished women to be commonly married to distinguished men, generation after generation,
their qualities being in harmony and not in contrast, according to rules, of which we are now
ignorant, but which a study of the subject would be sure to evolve!" (p. 163.)
Galto~ next meets the "great and common mistake of supposing that
high intellectual powers are generally associated with puny frames and small
physical strength. He says that men of remarkable eminence are almost
always men of vast powers of work. He notes how even sedentary workers
astonish their friends when on vacation rambles, and how frequently men of
literary and scientific distinction have been the strongest and most daring of
alpine climbers.
'
.
II

"Most notabilities have been great eaters and excellent digesters, on literally the same
principle that the furnace that can raisp. more steam than is usual for one of its size must burn
more freely and well than is common. Most great men are vigorous animals, with exuberant
powers and an extreme devotion to a cause. There is no reason to suppose that in breeding for
the highest order of intelligence, we should produce a sterile or a feeble race." (p. 164.)

Galton condemns the civilisation of the Middle Ages that enrolled so
many youths of genius in the ranks of a celibate clergy; and he condemns
the costly tone of society to-day which also forces genius to be celibate during
the best period of manhood. He finds that very great men are not averse to
the other sex, f~r many have been "noted for their illicit intercourses, and
in this respect he especially blames great lawyers. But science does not
escape his censure; he takes the commoners who have been Presidents of
the British Association as a fair list of leaders in science of the present day,
1 Galton limits his ti,eld because of the handicap on the uneducated, however talented they
maybe.
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and finds that only one-third of them have been married and had children.
·After drawing attention to the ages which thought it quite natural that the
strongest lance should win the tairest lady in the tournament, Galton concludes the first part of his lecture half humorously, half earnestly as follows:
".Let us, then, give reins to our fancy and imagine a Utopia-or a Laputa if yOl.l will-in
which a system of competitive examination for girls, as well as for youths, had been so developed
&8 to embrace every important quality of mind and body, and where a considerable sum was
yearly allotted to the endowment of such marriages as promised to yield children who would
grow into eminent servants of the State. We may picture to ourselves an annual ceremony in
that Utopia or Laputa, in which the Senior Trustee of the Endowment Fund would address ten
deeply-blushing young men, all twenty-five years old, in the following terms: 'Gentlemen, I have
to announce the results of a public examination, conducted on established principles; which
show that you occupy the foremost places in your year, in respect to those qualities of talent,
character, and bodily vigour, which are proved, on the whole, to do most honour and best service
to our race. An examination has also been conducted on established principles among all the
young ladies of this country who are now of the age of twenty-one, and I need hardly remind
you, that this examination takes note of grace, beauty, health, good temper, accomplished housewiferyand disengaged affections, in addition to noble qualities of heart and brain. Bya carefl.ll
invest~gation of the marks you have severally ob~ined, and a comparison of them, always on
established principles, with those obtained by the most distinguished among the young ladies,
we have been able to select tenof their names with special reference to your individual qualities.
It appears that ma.rriages between you and these ten ladies, according to the list I hold in my
hand, would offer the probability of unusual happiness to yourselves, and what is of paramountinterest to the State, would probably result in an extraordinarily talented issue. Under these
circumstances if any or all of these marriages should be agreed upon the Sovereign herself will
_give away the brides, at a high and solemn festival six months hence in Westminster Abbey.
We on our part are prepared, in each case, to assign 5,000l. as a wedding present, and to defray
the cost of maintaining and educating your children, out of the ample funda entrusted to our
disposal by the State.'
.
If a twentieth part of the cost and pains were spent in measures for the improvement of the
human race that are spent in the improvement of the breed of horses and cattle, what a galaxy
of genius might we not create! We might introduce prophets and high priests of civilisation
into the world, as surely as we can propagate idiots by mating cretins. Men and women of the
present day are, to those we might hope to bring into existence, what the pariah dogs of the
streets of an Eastern town are to our own highly-bred varieties.
The feeble nations of the world are necessarily giving way before the nobler varieties of
mankind; and even the best of these, so far as we know them, seem unequal to their work.
The average culture of mankind is become so much higher than it was, and the branches of
knowledge and history so various and extended, that few are capable even of comprehending
the exigencies of our modern civilisation; much less of fulfilling them. We are living in a sort
·of intellectual anarchy, for the want of master-minds. The general intellectual capacity of our
leaders requires to be raised, and also to be differentiated. We want abler commanders, statesmen, -!hinkers, inventors, and artists. The natural qualifications of our race are no greater than
th&y userlto be in semi· barbarous times, though the conditions amid which we are born are
vastly more complex than of old. The foremost minds of the present day seem to stagger and
halt under an intellectual load too heavy for their powers." (pp. 165-6.)

Here was Galton fifty years ago calling out for the 'superman,' much as
the younger men of to-day are doing. But he differed from them in that he
!!law a reasoned way of producing the superman, while they do not seem to
-get further than devoutly hoping that eitherbya lucky 'sport' or an
·adequate exercise of will power he will one day appear!
·
One point-possibly the tragedy of his own life-Galton overlooked:
you may be a man of wide intelligence, of a gifted stock with fertile parents,
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you may marry a woman of gifted stock and fertile parents also, and yet
have no need to ask the 'Senior Trustee of the Endowment Fund' to maintain and educate children, if they are denied you. There are not only the
physical and mental, but the physiological harmonies to be considered and
of these the' Senior Trustee' does not give us a hint. In later years Galton
modified his views; he would, I think, hav~ been content to grade physically
and mentally mankind, and have urged that marriage within your own grade
.
was a religious duty for those of high grade or caste.
In the second part of his paper Galton adds a number of interesting con~
siderations and meets probable criticisms. Thus he starts with the statement
that out of a hundred sons of men highly distinguished in the open professions eight are found to have rivalled their fathers in eminence l • But Galton
considers that the mother has in most of these cases been selected 'at haphazard.' He points out that, where even both parents are of eminence, it
would be absurd to expect their children to be on the average equal to them
in natural endowment, because beyond the parents they would necessarily
have much' mongrel' ancestry.
"N 0 one, I think," he writes, "can doubt, from the facts and analogies I have brought forward,
that if talented men were mated with talented women of the same mental and physical characters
as themselves, generation after generation, we might produce a highly-bred human .race, with
no more tendency to revert to· meaner ancestral types than is shown by our long-established
breeds of mce-horses and fox-hounds." (p. 319.)

In this passage we see Galton feelin~ towards the effect of (what I later
termed) 'assortative mating,' and pointmg to the 'mongrelisrn' of previous
ancestry as the true source of his own' law of regression.'
Galton next indicates that while marriage within the like intellectual
grade would tend to differentiate society into two grades or castes objection
may be raised that it would not tend to elevate society as a whole 2 • He
suggests that (what I have later termed) 'reproductive selection' would or
should be called into play. In the first place natur~l selection, he considers,
would powerfully assist in the substitution of the higher caste A for the
lower caste B by pressing heavily on the minority of weakly and incapable
men. He did not at that time seem to have recognised that, while in the
'sixties the fertilities of the two castes were-what they no longer are-very
nearly equal, the whole course of modern social evolution has been to
suspend the action of natural selection. Galton did see, however, that a
differential fertility has to be brought about, and he suggested that if
intermarriage between A and B be looked upon with strong disapproval, so
the early marriage of A and the discouragement or postponement of that of
B would be "agencies amply sufficient to eliminate B in a few generations."
1 I am not clear that Galton here accumtely expresses the result deducible from his figures.
I cannot find that he has allowed for size of adult family-at most sayan average of 21 sons.
U so, then we ought to say out of the 100 sons of distinguished men a little over three on the
average would be distinguished, which statement would still be ample to prove Galton's point.
I It would tend to produce more and stronger leaders for the nation which adopted it, which
after a.ll ma.y be more important than eleva.ting society as a whole, especially if we lay stress on
Galton's herd analogies.
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I venture to think that Galton hardly gave due weight to such a primary
. human instinct ~s that of mating, if he really thought that the matings of
B could be effectively discouraged or retarded by any existing agencies
short of another primal force-such as natural selection-of equal intensity.
The possibility of separating marriage from birth, better realised to-day than
in the 'sixties, is of course a factor of great importance, but the general
influence of birth-control so far has been little short of disastrous from the
eugenic standpoint; it has tended to decrease the fertility of the intelligent
relatively to that of the unintelligent caste in the community. That a wider
knowledge of birth-control will produce the desired' reproductive selection,'
as some eugenists apparently hold, is to assume that Caste B is intelligent
and social enough to adopt control, and Caste A is altruistic enough to discard
it, even at the cost of that social eminence which is the natural reward of its
superior intelligence. Galton held that the improvement of the breed of
mankind presents no insuperable difficulty.
"If everybody were to agree on the improvement of the race of man being a matter of the
very utmost importance, and if the theory of hereditary. transmission of qualities in men was
as thoroughly understood as it is in the case of our domestic animals, I see no absurdity in
supposing that, in some way or other, the improvement would be carried into effect." (p. 320.)

May we not answer to that proposition: Undoubtedly true, but how bring
every one, nay even a majority of Caste B, to agree? To think it possible is
to assume they belong to Caste A I Galton himself when he returned to
Eugenics forty years later seems more fully to have recognised these difficulties, to have appreciated that, important as the problem is, its solution
will be long and difficult. That we must be content to create a 'religious'
feeling on the subject, to endeavour legislatively t·o strengthen t.he economic
position of Caste A so that it may multiply, and legislatively to restrict the
propagation of the worst members of Caste B, its minority, the mentally
defective, the deaf and dumb, the blind and the deformed, when, as is mostly
.the case, these characters are of the hereditary type. Not one all-embracing
remedy-certainly not birth-control-is the solution of the eugenic problem,
but a steady examination of all social schemes, philanthropic and legislative,
from the eugenic standpoint, and the bringing of an enlightened public
opinion to bear upon them, so that the main idea of Galton, a differential
fertilitY.in favour of Oaste A, is little by little brought into existence 1•
Galton in the paper under discussion emphasises the fact that he is not
dealing solely with ability; he is thinking of all "mental aptitudes" as well
as of "general intellectual power." He cites even mental and physical pathological states as certainly hereditary; cravings for drink, gambling, strong
sexual passion, proclivities' to fraud, pauperism or crimes of violence, longevity and premature death go by descent; many forms of insanity, gout,
tendency to tuberculosis, heart disease, diseases of brain, liver and kidneys,
of ear and of eye, etc. In fact Galton ,outlines the vast field of hereditary
1 I have here (as Galton does) only spoken of two divisions, Castes .A and B, to show his
argument. Actually society is made of an infinity of grades for any character, and this Galton
fully recognised.
.
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research, which science is only slowly, if surely, investigating forty years
later.
To illustrate what he means by" mental aptitudes" Galton refers to those
of the American Indian and of the Negro; both have been reared under the
most different environments from the North to the South of the world, and
again under the most diverse social and pl)litical institutions, yet in all their
essential mental characteristics they remain Red Man and Negro. 'Nature,
as Galton later expressed it, is ever dominant over nurture. The Red Man
has everywhere great patience, great reticence, great dignity, yet he has the
minimum of affectionate and social qualities compatible with the continuance
of his race.
"The Negro has strong impnlsive passions, and neither patience, reticence nor dignity. He
is warmhearted, loving towards his master's children and idolised by the children in return.
He is eminently gregarious, for he is always jabbering, quarrelling, tom-tom-ing and dancing.
He is remarkably domestic, and is endowed with such constitutional vigour, and is so prolific
that his race is irrepressible." (p. 321.)

The characterisation Galton ,gives of Red Man and Negro-briefly re,sumed above-has been equalled, if scarcely bettered, by other ::\.llthropologists, but it remained for him to draw the e~sential conclusions that if the
Negro is more unlike the Red Man in his mind than in his body, and this
holds for all the environments in which you find them, then a race is a race
because mental and moral characteristics are hereditary, and heredity will
maintain these features dominating the slight, we might almost say superficial, effects of the most varied environment.
"Our bodies, minds and capabilities of development have been derived from them [our forefatherl'l]. Everything we possess at our birth is a heritage from our ancestors." (p. 321.)

Galton next turns to the question whether habits acquired by the
parents can be inherited by their offspring, and discusses it at length.
"I cannot ascertain that the son of an old soldier learns his drill more quickly than the son
'of an al'tizan. I am assured that the sons of fishermen, whose at;lcestors have pursued the same
calling time out of mind, are jnst as sea-sick as the sons of landsmen when they first go to sea."

Galton rejects the inheritance of acquired characters whether mental or
physical. Then, if in vague language, he propounds a doctrine probably for
the first time in the history of science, which amounts to the theory of the
continuity of the germ plasm. He boldly asserts 'that there is nothing in
the embryo of an individual that was not in the embryos of its parents; that
all the parental life from embryo to adult age, and from that to senility, has
coptributed nothing to the 'offspring embryo.
"We shall therefore take an approximately correct view of ·the origin of our life, if we consider our own embryos to have sprung immediately from those embryos whence our parents
were developed, and these from the embryos of their parents, and so on for ever. We should
in this way look on the nature of mankind, and perhaps on that of the whole animated creation,
'as one continuous system, ever pushing out new branches in all directions, that variously interlace, and that bud into separate lives at every point of interlacement."
"This simile does not at all express the popular notion of life. Most persons seem to have
a vague idea that a new element, specially fashioned in heaven and not transmitted by simple
descent, is introduced into the body of every newly-born infant. Such a notion is unfitted to
POll
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stand. upon any scientific basis with which we are acquainted. It is impossible it should be true
unless there exists some property or quality in man that is not transmissible by descent. But
the terms talent and cJw,racter are exha.ustive; they include the whole of man's spiritual nature
so far as we are able to understand it. No other class of qualities is known to exist,that we
might suppose to have been interpolated from on high. Moreover the idea is improbable from
a priori consideia.tions, because there is no other· instance in which creative power operates
under our own observa.tion at the present day, except it may be in the freedom in action of our
own wills. Wherever else we turn our eyes, we see nothing but law and order, and effect following
cause." (pp. 322-3.)

The reader will now grasp how necessary it is to appreciate that the
inheritance of mental and moral characters in man was the fundamental
concept in Galton's life and work. It led him to all his later quantitative
-investigations on heredity; it led him to his conception of the' stirp,' or as
it was later termed the principle of the continuity of the.germ plasm, but it
led him also to his rejection of the doctrine of an implanted 'soul ' "talent and character are exhaustive; they include the whole of man's
spiritual nature so far as we are able to understand it." Galton's free thought
was the product of his views on heredity, and Darwin's Origin of Species
had led Galton directly to the study of heredity in man. This is very
obvious in the pr~ent paper. He admits variation between the embryos
due to the same parents, although we. know not the how of that variation.
He applies selection directly to man. It is Nature's
"nat that the natural tendencies of a.nima.ls should never dis&ccord long and widely with the
conditions under which they are placed. Every animal~fore it is of an age to bear offspring
has to undergo frequent stern examination before the board of N &:tnre, under thela,.. of u.atural
selection; where to be 'plucked' is not necessarily disgrace, but is certainlydeatb." (p.323.)

Then Galton proceeds to question whether the moral char-d.eter is not
also selected in words which Huxley would have done well to ponder on
before he gave many years later his much misguided-for so I must venture
to characterise it-Romanes Lecture.
"In strength, a.gility, and other physical qualities, Darwin's law of natural selection acta
with unimpassioned merciless severity, the weakly die in the battle for life; the stronger and
more capable individuals are alone permitted to survive, and to bequeath t~eir constitutional
vigour to future generations. Is there any corresponding rule in respect to moral character1
I believe there is, and I have already hinted at it when speaking of the American Indians. I
am prepared to maintain that its action, by insuring a certain funda.mental unity in the quality
of the affections, enables men al}d the higher order of animals to sympathise in some degree with
each other, and also that this law forms the broad basis of our religious sentiments l ." (p. 323.)

Galton then goes on to point out that animal life in all but the lowest
classes depends on at least one and more commonly on all of the following
types of affection: sexual, parental, filial and social.
"The absence of anyone would be a serious hindrance if not a bar to the continuance of
any race. Those who possess all of them, in the strongest measure, would, speaking generally,
have an advantage in the struggle for existence. Without sexual affection, there would·be no
marriages, and no children; without parental affection, the children would be abandoned; without filial affection, they would stray and pel"ish; and without social, each individual would be
1 I think Galton is here applying the word 'religious' in its correct philological sense to the
sentiments which unite society or bind men together; the theistic sentiment (p. 324) is hardly
known to savages; religion in the earliest development is a social or tribal bond.
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single-handed against rivals who were capable of banding themselves into tribes. Affection for
. others as well as for self, is therefore a necessary part of animal character. Disinterestedness
is as essential to a brute's well-being as selfishness. No animal lives for itself alone, but also,
at least occasionally, for its parent, its mate, its offspring and its fellow. Companionship is
frequently more grateful to an animal than abundant food
But disinterested feelings are
more necessary to man than to any other animal, because of the long period of his dependent
childhood, and also because of his great social needs, dJle to his physical helplessn~. Darwin's
law of natural selection would therefore be expected to develop these sentiments among men,
even among the lowest barbarians, to a greater degree than among animals. I believe that our
religious sentiments spring primarily from these four sources." (pp. 323-4.)
"In the same way as I showed in my previous paper that by selecting men and women for
rare and similar talent, and mating them together, generation after generation, an p,xtraordinariIy
gifted race might be developed j so a yet more rigid selection, having regard to their morat nature,
would, I believe, result in a no less marked improvement of their natural disposition I." (p. 325.)

In short Galton puts forth as his faith, that morality and the religious
sentiments so far from being inexplicable on the basis of natural selection,
as Huxley thought them, are its direct products. He thought that until a
society has developed under natural selection a morality, religious sentiments
and an instinct of continuous steady labour it would never be stable, and
these thoughts suggested his later researches into social stability 2: Indeed
power of continuous steady work, prolonged or late development and tameness S of disposition are the three features which differentiate for Galton
civilised man from the savage. He goes on to consider some of the effects of
civilisation in diminishing the rigour of natural selection. It preserves
weakly lives that would perish. in barbarous lands. Above all he emphasises
the ill-effects of inherited wealth.
.
Ie'The sickly children of a wealthy family have a better chance of living and rearing offspring
than the stalwart children of a poor one.' 'Poverty is more adverse to early marriages than is
natural bad temper or inferiority of intellect.' 'Scrofula and madness are naturalised among
us by wealth; short-sightedness is becoming so.' 'There seems no limit to the morbific tendencies
of body or mind that might accumulate in a land where primogeniture was general, and where
riches were more esteemed than personal qualities.'''

Such are a few of Galton's aphorisms. He again and again points out
how little value there is in a 'noble' descent, for generally the 'nobility' of
a family is represented by a few slender rills amid a superfluity of non-noble
sources. Nor is there, he holds, any limit
"to the intellectual and moral grandeur of nature that might be introduced into aristocratic
families, if their representatives, who have such rare privilege in winning wives that please
them best, should invariably, generation after generation, marry with a view of transmitting
these noble qualities to their descendants." (p. 326.)
1 Galton cites as an illustration of the alteration of natural disposition the evolution of
the North American people, the selection of the emigrants from the most restless, combative and
rebellious classes of Europe. "If we estimate the moral character of Americans from their
present soci&l state we shall find it to be just what we might expect from such &parentage!"
I do not cite Galton's estimate because I think it truer when he wrote than to-day, partly oWIng
to the change in the nature of emigrants, and partly owing to the same sort of natural selection
within that nation itself.
2 His schedule on this subject will be referred to in a later chapter.
S By 'ta.men£>ss of disposition' Galton denotes t~e opposite to wild and irregula.r disposition,
#le untameable restlessness which is innate in the savage and to some extent in the gypsy.

11-2

84

Lije and Letters of Francis Galton

And then follows Galton's first enunciation of the Law of Ancestral
Heredity. He writes:
"The· share a man retains in the constitution of his remote descendants is inconceivably
small. The father transmits, on an average, one-half of his nature, the grandfather one-fourth,
the great-grandfather one-eighth; the share decreasing step by step in a geometrical ratio, with
great rapidity~" (p. 326.)

Galton is clearly on the right track, but the numbers he gives would
only be correct if he used parental generation, grandparental generation,
great-grandparental generation, instead of father, grandfather, great-grandfather. He has overlooked the mother, and overlooked the multiplicity of
the ancestral individuals. The numbers as he gives them in a later publication are one-fourth for the parent, one-sixteenth for the grandparent and
one-sixty-fourth for the great-grandparent, et.c. Galton's view was that this
rule held for either blended or alternative inheritance l • Thus in 1865
Galton had already in mind this law of ancestral heredity, although by an
obvious oversight he gave the wrong proportions. It has been suggested
by certain over-confident geneticists that Mendelism has for ever done away
with Galton's Law. I doubt the validity of this conclusion, as I doubt
whether hybridisation will explain variation, or mutation account for the
origin of species. The subject is, however, too controversial and technical
to be discussed here, although it must be referred to as long as the tendency
.
is to belittle Galton's- contributions to heredity 2.
Galton draws from his law the conclusion that there is nothing much to
be proud of in descent in a single line from a Norman baron for it would
contribute on the average only (!)26, if 26 generations intervened, to the
individual's natural aptitudes,
.
.
"an amount ludicrously disproportioned to the value popularly ascribed to ancient descent. As
a stroke of policy, I question if t.he head of a great family, or a prince, would not give more
strength to his position, by marrying a wife who would bear him talented sons, than one who
would merely bring him the support of high family connections." (p. 327.)
1 See his Natu1·al Inheritance (pp. 138 and 151) where he applies it both to stature and to
eye colour; in the one case to deduce the average stature of the offspring, and in the other case
to deduce the distribution of eye colour in the offspring.
i If Galton in 1865 had applied his law to the following scheme of the crossing of two pure
races (DD) and (RR) to produce the hybrid (DR)-to use Mendelian notation-let us see what
it would have gi"en him for the offspring of (DR) mated with (DR). The two parents are
(DR) ana: (DR)~ thefour grandparents are (DD), (RR), (D D), (RR), the eight great-grandparents
are four (DD) and four (RR) and so on. Hence according to Galton's Law applied to alternative
inheritance, the constitution of the offspring would be for a family of 4/
.
V'{l(DR) + !(DR) + ft[2 (DD) + 2 (RR)] + Id4:(DD) + 4: (RR)] + rt.r [8 (DD) + 8 (RR)] + ... }
= f{2 (DR) + (! + +-1 + ... ) [(DD) + (RR)]}
=j{(DD) + 2 (DR) + (RR)}.
Or, this simple application of his law would have led Galton to the fundamental equation of
Mendelian hybridisation. On the other hand had Galton applied it to (DD) mated with (DR)or to a pure race mated with a hybrid-he would have obtained different results according to the
origin of the hybrid, i.e. whether it was an immediate result of crossing pure races or the product
of two hybrids, or the product of hybrid and pure race, i.e. whether it was not or was an
'extracted' hybrid. And who shall say that he would not have been right ~ My own experience
certainly leads me to doubt whether all hybrids, 'extracted' or not, are of equal germinal Valency.
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Galton was an ardent democrat, if such means to refuse birth any privilege if birth be not accompanied by mental superiority; he was a thoroughgoing aristocrat, if such be involved in a denial of the equality of all men;
he would have graded mankind by their natural aptitudes, and have done
his best to check the reproduction of the lower grades. The last paragraphs
of the paper deal in a very novel mannelwith the theological problem of
the' sense of original sin. We have already noted that Galton held that
. conscience and with it the religious sentiments were developed in man by
natural selection, they were the highest form of the herd instinct, and the
tribe in which they were developed had greater social stability than any
group that did not possess them. But man was barbarous but yesterday,
and many of his native qualities are not yet moulded into harmony with
his recent advance. Even our Anglo-Saxon civilisation is but skin deep,
and the majority of English were the merest boors at a much later date
than the Norman conquest. We are still barbarians in a large part of our
nature; our no very distant ancestry grubbed with t.heir hands for food, and
dug out pitfalls for their game, and holes for their hut-poles and-palisades
with their fingers as tools. We see it all in the pleasure which -the most
delicately reared children take in dabbling and digging in the dirt, an inheritance from barbarian forefathers, akin to that of the pet dog who runs
away from its mistress to sniH· at any roadside refuse in the instinct to find
the lost pack. The whole moral nature of man is tainted with 'sin,-' which
prevents him following his conscience, his social sense. From the Darwinian
view the development of our religious sentiment has advanced-at any rate
in _certain members of the community-more rapidly than the elimination
of the savage instincts of past stages of culture. The more recent the
barbarism the more conscious the race is of the inadequacy of its nature to
its moral needs.
"The conscience of a negro is aghast at his own wild, impulsive nature, and is easily stirred
by a preacher, but it is scarcely possible to ruffle the self-complacency of a steady-going Chinaman." (p. 327.)

- The revivalist meets with the greater success, the more degraded and
less :Cultured is the population he works on.
-"The sense of original sin would show according to my theory, not that man was fallen from
a high estate, but that he was rapidly rising from So low one. It would therefore confirm the
conclusion that has been arrived at by every independent line of ethnological research-that
our forefathers were utter savages from the beginning, and that after myriad yea.rs of barbarism,
our race has but very recently grown to be civilised and religious." (p. 327.)

Thus on the basis of Darwin's law of natural selection, and on the
theory that natural aptitudes are not at the same time harmoniously de.,.
veloped, or eradicated, Galton accounts for the conflict in human natl!re
summed up in the doctrine of 'original sin.' It will not be cleared away
by any atonement, but solely by breeding out the uneradicated and
hereditary savagery of human 'nature still dominating civilised mail. What
an illustration of his views Galton might have drawn from the events of the
decade which followed his death!
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I have given what the reader may consider undue space to this one
magazine article, until he comes to see its relation to Galton's later views.
It is really an epitome of the great bulk of Galton's work for the rest of his
life; in fact {\ll his labours on heredity, anthropometry, psychology and
statistical method seem to take their roots in the ideas of this paper. It
might almost have been written as a resume of his labours after they were
completed, rather than as a prologue to the yet to be accomplished. It is
not only that Galton here gives us clearly his religious creed-·religion has ceased for him to have a supernatural and taken on a purely anthropological
value-but he formulates the work he intends to do, and actually did do in
the remaining forty-five years of his life. Few realise that Galton was
already in 1864 a thorough-going eugenist, that here in the prime of his
lif~in his 42nd year-he stood free of all the old beliefs which he implicitly
accepted ten years earlier l . He acknowledges that his freedom was due to
Darwin. But he does not hint that he had stept out beyond Darwin. For
Darwin Wrote:
'
"You ask whether I shall discuss 'man.' I think I shall avoid the subject, as so surrounded
with prejudices, though I fully admit it is the highest and most interesting problem for the
naturalist 2. "

and Galton said:
~'I shall treat of man and see what the theory of heredity of variations a.nd the principle of
natural Selection mean when applied to man."

So he came to sketch out his future work and whither he thought it would
lead him in the course of years. Reading this article we see that his researches in heredity, in anthropometry, in psychometry and statistics were
not independent studies, they were all auxiliary to his main object-the
improvement in the race of man. Those who, ignoring what Galton and
others have done, would cast doubt on the inheritance of the mental and
moral characters, at once withdraw the foundation stone of Galton's lifework. That principle was essential to his views on the past evolution of
man, was the mainstay of his religious belief, and the rock on which he built
his scheme for man's future progress. For him the chief difference between
barbarous and civilised man lay not in their physical qualities but in their
mental or moral aptitudes, and all recent progress has been made by the
action .of natural selection on these hereditary characteristics.
It was byfhrthering this work of selection, by, in a broad sense, the
further domestication of man, that Galton hoped to_ produce supermen.
And, however desirable later writers, ignoring ~lton, have proclaimed this
end to be, they have provided no rational and scientific means, such as he
did, of attaining it. Natural, albeit idle curiosity would like to know how
Galton's orthodox friends and clerical relations met this bolt from the blue.
The only letter, however, that has reached me from 1865 is one of May 31st
See 0U' account of his Art of Travel, p. 4.
.
Letttr of Darwin to Wallace, 1857. Between 1857 a.nd 1871 Darwin's views of these
prejudices changed. I venture to think Ga.lton's voice crying in the wilderness had a.ided in
the preparation of public opinion.
1
I
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from Frank Buckland, to whom, I think, Galton must have sent an advanced
copy of his paper, for Buckland says that he cannot thank Galton sufficiently
for the copy of Macmillan's Magazine.
"'Your theory is most excellent, and I snaIl endeavour to collect facts for you with a view

to its elucidation."
!l.

A.nd some facts Buckland does give, especially with regard to his experi~
ence of soldiers, but they are scarcely scientific observations. One point may
be noted, because it carries us back into the age in which Galton was working.
"I have heard," Buckland writes, "that when a fine-looking Englishman travels in the
Southern States the slave-owners offer him the best-looking girls, as a cross between a tall
strong Englishman and a. fine made Black girl produces a good useful slave worth money."

The son of the Dean makes no comment, however, on the originality and
heterodoxy of Galton's standpoint; it is probable that he had not yet seen
the second half of the paper l • While Galton always dated his letters fully,
Darwin rarely, if ever, did; and it has taken a good deal of consideration
and labour to place these letters in approxim~te order. I cannot, however,
find out that Galton sent a copy of this p~per to Darwin, although he sent
most of his publications. It would, indeed, be of interest to have seen
Darwin's comments upon it, if he made any. What Galton himself wrote in
1908 is indeed the best general comment:
"I published my views as long ago as 1865, in two articles written in Macmillan's Magazine
while preparing materials for my book, Hereditary Genius. But I did not then realise, as now,
the powerful influence of Small Causes upon statistical results.. I was too much disposed to
think of marriage under some regulation, and not enough of the effects of self-interest and of
social and religious sentiment. Popular feeling was not then ripe to accept even the elementary
truths of hereditary talent and character, upon which the possibility of Race Improvement
dep~nds. Still less was it prepared to consider dispassionately any proposals for practical
action. So I laid the subject wholly to one side for many years. Now I see my way better, and
an appreciative audience is at last to be had,though it be sma1l 2."

Galton laid it aside as propaganda, but as I have said it is the key to
nearly the whole of his work for twenty years.
. B. HEREDITARY GENIUS, 1869

(SECOND EDN.

1892)

We now turn .to the first step Galton took in the Scientific demonstration
of his creed-the study of the heredity of the mental and moral characters as
a basis for Race Improvement. It was the first of four fundamental treatises
in whole or great part devoted to the inherit~nceofthe mental aptitudes in
man. The other three are: English Men of Science, their Nature and Nurture, 1874; Human Faculty, 1883 andNatu1'al Inheritance, 1889,"and round
these four greater works a whole swarm of memoirs and minor researches
group themselves like flotillas of destroyers about a battle'-fleet. A. bi6Of

interest for the history of journalism is Buckland's statement that "in order
to start & new
paper of my own to be called T/~e Land and the Water,"
2 Memories, p. 310.
. .
1

SODle

to give the public numerous facts connected with Natural History I propose
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grapher indeed needs courage, when he starts upon the task of conveying to
his readers even a moiety of the original ideas-both as to methods and
conclusions-offered by this mass of Ipaterial. It would need undoubtedly a
,robust conscience to realise that not for many years, possibly never again,
will one individual read through practically the whole of Galton's published
and unpublished writings, and then be confident that no idea of ripe suggestiveness, which might have developed in the minds of others into a noble
scientific or social growt.h, has escaped his record! And yet the biography of
-a man of such a productive mentality and of such a lengthy activity as Galton
should not only describe the many-sidedness of its subject, but enable readers
of many tastes to find out what is of special interest to them in his writings.
Galton's biographer has to provide an index toa veritable encyclopaedia,
as well as trace the evolution of an original mind. The general scheme of
Hereditary Genius was outlined in the first part of" Hereditary Talent and
.character," but Galton's more complete demonstration of the heredity of
mental aptitudes took five further years of work 1.
, Galton's book is written with more gravity and less suggestiveness than
his preliminary magazine article, and this is fitting.
_
, "I propose to show in this book that a man's natural abilities are derived by inheritance,
under exactly the same limitations as aloe the form and physical features of the whole organic
world. Consequently, as it is easy, notwithstanding these limitations, to obtain by careful
,sell;lCtion a pe11D&llent breed of dogs or horses gifted with peculiar powers of running, or of
doing anything else, so it would be quite practiea.ble to produce a highly-gifted race of men by
judicious marriages during several consecutive generations. lahall show that social agencies of
'an ordinary character, whose iriiluences are little suspected, are at this moment'Yorking towards
.the degradation of huma.n nature, and that others are working towa.rds its improvement.
I conclude that each generation has enormous power over the natural gifts of those that follow,
and maintain that it is a duty that we owe to humanity to investigate the range of that power,
aud to exercise it in a way that, without being unwise towards ~urselves, shall be most advantageous to future inhabitants of the earth." (p. 1.)

In his preface Galton tells us that he was drawn to the subject of hereditary ~enius in the course of a purely ethnol~gical inquiry into the mental
pecuharities of different races.
As the quotation at the head of this chapter indicates, Galton had been
led from Geography to Man, but when he came to examine, the peculiar
characteristics of human races, he found their psychical characteristics as
marke~ and as permanent as their physical characteristics. Such a result
1 In L. G.'s Record these years are represented by continual poor health in both Husband
and Wife. They a.re also years of long continental travels and many home visits. We read
under 1869 for example: "My health very troublesome till June and a great hindrance to my
doing much. Frank in good health and able to dine out again. Went to Bertie Terrace
[Francis Galton's mother's] at Easter and was not the better for it. Emma ['Sister Emma']
came to us in March and June. Lucy Wheler [Mrs Studdy] in May. Started in July for the
·Tyrol and ·Bavaria, Venice and home by the Spriigen, returned Oct. 4. Met the R.- Gurneys
and Mrs Bather at Basle. Went to Julian Hill [Mrs Galton's mother's] and Bertie Terrace
.before settling down. Dear Mr N orlh died October 26 at Hastings. Frank's book 'Hereditary .
-Genius' published in November, but not well received, but liked by Darwin and men of note.
He began his experiments in Transfusion and became a member of the Zoological and ~oyal
Institution. I attended Tyndall's Lectures after Easter. Spent Christmas at home and alone."
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could only be reached by admitting the heredity of mental and moral aptitudes. Such was the evolution of Galton's theory and when he began to
apply it to his own contemporaries at school, at~ollege and in after-life he
realised the truth that ability goes by descent.
"The theory of hereditary genius, though usualJ,I scouted, has been advocated bya few
writers in past as in modern times. But I may claim °to be the first to treat the subject ina
statistical manner, to arrive at numerical results, and to introduce the 'law of deviation from
an average' into discussions on heredity." (p. vi.)

. . We have here Galton's first direct appeal to statistical method and the
text itself shows that Downes' translation of the Letters on Probabilities by
Quetelet (London, 1849) was Galton's first introduction to the LaplaceGaussian or normal curve of deviations, which was later to play such a large
part in Galton's anthropometric work.
Galton's general plan is first to justify, in the case of men of great ability,
the' measurement of their ability by their reputation. Men reputed as endowed by nature with extraordinary genius are taken in the default of
better evidence to be of surpassing ability, and the correlation iso.probably
so high that little error in the highest grades of intellect will be introduced
by this identification. Probably the identification is somewhat looser in
Galton's second and third grades though the correlation must be something
considerable here. Galton runs through various methods of appreciating
'eminence,' and comes to the conclusion that they indicate very approximately
the same result:
"When I speak of an eminent man I mean one who has achieved a position that is attained
by only 250 persons in each million of mell, or by one person in each 4000....The mass of thoSe
with whom I deal are far more rigidly selected-many are as one in a. million, and not a few
as one of many millions. I use the term 'illustrious' when speaking of these. They are men
whom the whole intelligent part of the nation mourns when they die; who have, or deserve to
have, a public funeral; and who rank: in future ages as historical characters." (p. 11.)

It was at this time that Galton, I think, first realised the great principle
that while between men of moderate ability there is' scarcely any difference,
between 'illustrious' and even 'eminent' men there are extraordinary differences. Galton (p. 19) illustrates this on the marks of the men in two years of
the Mathematical Tripos at Cambridge, the total marks being 17,000.
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Here the difference between the first and second man is upwards of
2000 marks, but 157 of the mediocre men fall within the same range of
2000 marks. This difference between
the extreme men, whether on the able
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or the stupid side, had great interest for Galton and he recurred to the
problem many years afterwards, as I shall indicate later in this work.
Having reached series like this Galton considered how he should represent
them theoretically, and he came to the conclusion that the proper method
would be to use the normal curve, or curve of errors of the astronomers.
This had already been used by Quetelet for physical measurements and he
cites as illustrations the distributions of measurements of 5738 Scottish soldiers
for chest size and of 100,000 French soldiers for stature. These results from
Quetelet are from our present standpoint not very convincing; but supposing they do show that physical measurements may be approximately
described in this manner, it does not follow that psychical measurements will
also follow this distribution. The only real evidence Galton gives (p. 33)
on this point is to show the marks obtained by 72 Civil Service Candidates
in fact and in theory. Tested by modern methods the theory fits the facts
to the extent that if the theory were true one sample in six would give
results more divergent from the theory than the observed facts are. It cannot therefore be said that Galton demonstrates that intellectual ability is
distributed according to the normal law of deviations. Weare not even
certain of that to-day. But demonstration was not really needful for Galton's
purpose; he could legitimately classify human intelligence by applying a
'normal scale' to it, and he would still have his eight classes .A, B, ... P, G
and X above and a, b, ... f, g and:t; below the average, but he could not claim
that these grades were separated by equal "amounts of intelligence," although
!D0re rece;tt experience-i.e: with quantitative mental-tests-.suggests that it
IS approXImately correct.
Galton's classes: F, 1 in 4300, G, 1 in 79,000 and X, 1 in 1,000,000, correspond roughly to his three highest grades of intelligence. Galtou. then
gives the following more popular description of his classification:
"It will be seen that more than half of each million is contained in the two mediocre classes
a and A; the four mediocre classes a, b, A, B more than four-fifths and the six mediocre classes

more tha.n nineteen-twentieths of the entire population. Thus the rarity of commanding a.bility,
and the V88t abundance of mediocrity is no accident, but follows of necessity, from the very
nature of these things.
The meaning of the word 'mediocrity' admits of no doubt. It defines the standard of
intellectual power found in most provincial gatherings, because the attractions of a more
stirring life in the metropolis and elsewhere are apt to draw away the abler classes of men,
and the::Silly and the imbecile do not take a part in the gatherings. Hence; the residuum that
forms the bulk of the general society of small provincial places, is commonly very pure in its
mediocrity. The class C possesses abilities a trifle higher than those commonly possessed by
the foreman of an ordinary jury. D includes the mass of men who obtain the ordinary prizes
of life. E is the stage higher. Then we reach F the lowest of those yet superior cla.sses of
intellect, with which this volume is chiefly concerned.
On descending the scale, we find by the time we have reached}; that we are already among
the idiots and imbeciles. We have seen ...that there are 400 idiots and imbeciles, to every
million of persons living in this country; but that 30 per cent. of their number appeaI:to be
light cases, to whom the name of idiot is inappropriate. There will remain 280 true idiots and
iinbeciles to every million of our population. This ratio coincides very closely with the requirements of class f.
.
Hence we arrive at the undeniable, but unexpected conclusion, that eminently gifted men
are f&,ised ~ much above mediocrity a& idiots are depr~eQ below it; a fact th/1,t is ca.lculated
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to considerably enlarge our ideas of the enormous differences of intellectual gifts between man
and man." (pp. 35-6).
'

The" undeniable conclusion" is really based on assuming the normal distribution of intelligence. In the light of more recent investigations we may
say that such a distribution is at any rate a rough approximation to the
state of affairs, and Galton's conclusion within broad limits is correct. This
and, in a more proven, if experimental way, the evidence from Tripos marks
convinced Galton that men, like races of men, are not of equal natural
ability.
"I have no patience with the hypothesis occasionally expressed, and often implied, especially
in tales written to teach children to be good, that babies are born pretty much alike, and that
the sole agencies in creating differences between boy and boy, and man and man, are steady
a.pplication and moral effort. It is in the most unqualified manner that ~ object to pretensions
of natural equality. The expel'iences of the nursery, the school, the university, and of professional careers, are a chain of proofs to the contrary. I acknowledge freely the great power of
education and social influences in developing the active powers of the mind, just as I acknowledge the effect of use in developing the mUBCles of 8. bla.cksmith's arm, 8.nd no further. Let the
bla.cksmith labour as he will, he will find there 8.re certain feats beyond his power that are well
within the strength of a man of herculean make, even although the latter may:.have led a
sedentary life l ." (p. 14.)

In his chapter on "The Oomparison of the Two Olassifications," in which
Galton treats of how far a man's success and reputation is a measure of his
natural power of intellect, he explains the method of his selection; he did
not regard high social or official position-but "reputation in the opinion of
contemporaries, r~vi8ed by posterity."
«I sl*,ak of the reputation of a leader of opinion, of an originator, of a man to whom the
world deliberately a.cknowledges itself largely indebted." (p. 37.)

Galton analyses the qualities, which lead a man to eminence, into capacity,
zeal and adequate power ofdoing a great deal of very laborious work. He holds
that men who achieve eminence and those who are naturally capable are to
a large extent identical. By genius Galton understands the
"nature, which, when left to itself, will, urged by an inherent stimulus, climb that path
that leads to eminence, and has strength to ,reach the summit-one which, if hindered or
thwarted, will fret and strive until the hindrance is overcome, and it is again free to follow its
labour-loving instinct. It is almost a contradiction in terms, to doubt that such men will
generally become eminent" (p. 38)

and there are few men who reach eminence who do not possess this combination of powers. A boy who is carefully educated learns little useful
information at school, he is taught the art of learning; the man who overcomes hindrances learns the same art in adversity. If the hindrances due
1 Ga.lton illustrates this by a case in which trained Highlanders challenged all England to
compete with them in their games of strength. They were beaten in the foot-race by a youth, a
pure Cockney, a.nd clerk to. a London banker. Perhaps I may be permitted to cite anotlier
illustration, from an occurrence at 'varsity sports over 40 years ago. The high jump had been
won bya highly trained athlete, and the rod had been repla.ced at the last half inch he had
failed to surmount; a non-combatant, a somewhat sedentary mathematician in every day costume,
stepped from among the spectators, leapt the rod to the astonishment of the onlookers, llnd disappeared again into the crowd.
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to humble rank were so severe as they are sometimes described, then all those
who surmount them would be prodigies of genius; on the contrary we find
many who have risen fro.Ul the ranks have no claim to 'eminence.' Hindrances
of rank only repress mediocre men, and perhaps some men of pretty fair
powers-men of classes below D. Many of D and a great many of E ability
rise from the ranks, and Galton holds the very large majority of the intelligences above El.
"If a man is gifted with vast intellectual ability, eagerness to work, and power of working,
I cannot comprehend how such a man should be repressed. The world is 801 ways tormented with
difficulties waiting to be solved-struggling with ideas and feelings to which it ca.n give no
adequa.te expression. If, ~hen, there exists a man capable of solving those difficulties, or of
giving voice to those pent up feelings, he is sure to be welcomed with universal acclamation."
(p. 39.)

Galton undoubtedly did not believe i~ any large frequency of "mute
inglorious Miltons 2": he felt convinced
"that no ma.n can achieve a very high reputation without being gifted with very hi1{h abilities;
and I trust I have shown reason to believe, that few who possess these very high abilities can
fail in achieving eminence." (p. 49.)

Having made these postulates Galton then proceeds to discuss his material. His method is precisely that of the paper on "Hereditary Talent and
Character"; that is to say he makes no attempt to measure in any way the
intensity of heredity. He takes the high grades of ability and measures the
frequency of their appearance; he' then measures the frequency of the appearance in the limited population of kinsmen of the eminent in some special
degree, and finding this much greater than in the general population he
argues "that it can only be because the special talent runs in families. The
whole argument is drawn on statistical lines, but, perhaps, it is not more
convincing than the pedigrees themselves of illustrious men, many of which
Galton gives in part, and which might easily be amplified and brought up
to date.
One of the difficulties of Galton's task is the discovery or appreciation of
the number of relatives in each grade of important individuals, and his v~lues,
or rather appreciations, are open at times to question. Thus he credits the
judges on an average with only one son each, say with a family of two, i.e.
one son and one daughter. But he makes the judge to have on an average
Ii hrot.hers and 2! sisters, or to spring from a family of five. In both cases
1 Galton cites America as a country of more widely spread culture and education than
Great Britain, where the hindrances to rising from the ranks are smaller, and yet their men
eminent in science and literature are fewer than ours. Hence he argues that if our hindrances
were lessened we should not become materially richer in highly eminent men. The footnote
which follows seems to justify this opinion stated in 1869.
2 A great educationalist recently put to the writer this question: We have had millions of
children in London alone through our primary schools, we select the best· annually and send
them to the secondary schools and the best of these again go to the universities, why have we
not yet found a single Darwin, Newton or Milton 1 The failure is, I think, explicable by the
fact that a selection of Galton's F,G and X stocks had been going on for centuries before the
County Councils took the net in hand to fish, possibly a trifle crudely, in nearly exhausted
waters.
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. the son or brother is supposed to reach an age of 50 before he can be tested
for eminence. Now it is rather difficult to accept the statement that the
-average offspring of ajndge is two and of his father five I ; Dotwithstandingthe
discredit Galton casts elsewhere on the moral conduct of lawyers!. I believe
that owing to the difficulty of getting accurate information, although Galton
did not go beyond the ordinary sources-ttl' example to herald's visitations,
etc:-it would have been best to take average values from pedigrees of the
period. For example Galton gives 36
of eminent·sons to the judges on
the basis of one son apiece, but 14·4 % on the basis of 2·5 sons would have
been equally effective for his purpose, which was to show that a judge being
one barrister in a hundred, or, since as he remarks barristers are highly
selected, one man possibly in 4000, the chances are enormously against
judges having 14·4 % of legally eminent sons on the assumption of a pure
chance occurrence.
- Galton's chapter on the judges-his most complete .and detailed sectionis a very fine piece of work, and might be used as the starting-point for
still more complete pedigree work on the heredity of legal ability 3.The next chapter deals with 'Statesmen,' and Galton admits --the difficulty of steering between first the acceptance of mere official position or
notoriety as equivalent to a more discriminative reputation, and secondly
a selection with an unconscious bias towards facts favourable to inheritance.
Thus he writes:
%

"It would not be a jlidicious plan to take for our select list the names of privy counsellors,
or even of Cabinet ministers; for though some of them are illustriously gifted, and many are
eminently so, yet others belong to a decidedly lower natural grade. For instance, it seemed in
late years to have become a mere incident to the position of a great territorial duke to have a
seat in the Cabinet as a minister of the Crown. No doubt some few of the dukes are highly
gifted, but it may be affirmed, with equal assurance, that the abilities of the large ma.jority are
very far indeed from justifying such an appointment." (p. 104.)

Galton is indeed a democrat in his views on the nobility:
"A man who has no able ancestor nearer in blood to him tha.n a great-grandparent, is una.ppreciably better off in the chance of being himself gifted with ability, than if he had been
taken out of the general mass of men. An old peerage is a valueless title to natural gifts,
except so far as it may have been furbished up by a succession of wise intermarriages. When,
however; as is often the case, the direct line has become extinct and the title has passed to a
dist-ant relative, who had not been reared in the family traditions, the sentiment- tha.t is
attached to its possession is utterly unreasonable. Ipannot think of any claim to respect, put
forward in modern days, that is so entirely an imposture, as that- made by a peer on the ground
of descent, who has neither been nobly educated, nor has any eminent kinsman, within three
degrees." (p. 87.)

What would Galton have said had he written fifty years later when
peerages appear to be given away, not for noble education, eminent kinsmen,
or distinguished public service, but apparently on the ground of men being
-

-

Of course the judge may have no offspring a.nd his father must have had one atJeast.
2 "Hereditary Talent and Character" (p. 164). "Great lawyers are especially to be blamed
in this (illicit intercourse followed by a. corresponding amount of illegitimate issue], even more
than poets, artists or great commanders."
- - 3 There is a. considerable correspondence with E. B. Denison in the Galtoniana letters for
1869 about the ability and fertility of judges and peers.
1
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successful tradesmen! And yet Galton is above all an aristocrat. When we
'read' his ' Judges and his 'Statesmen we see him almost swept off his
feet when he discovers for the first time from his own reading the characteristic ability of the Montagus and Norths, or of the Temples and W yndhams.
There was almost a simplicity about his adoration of ability and he positively
gloated over it, if it took an unusual and individual turn. Many very able
men scarcely appreciate high ability in others, because, as in the matter of
wealth,a man is apt tb judge relatively to his own holding. Not so Galton;
had he used himself as a standard measure, I fear his modesty would have
led him to revise more than one of his estimates.
I

I

, "A collection of living magnates in various branches of intellectual achievement is always
a feast to my eyes; being as they generally are such massive, vigorous, capable-looking
animals l ". (p. 332.)

Galton had an immense veneration for genius as he defines it; not only
like Carlyle would he have made his heroes rulers of the mediocre, but
unlike Carlyle he would have had his heroes steadily and surely replace'the
latter. That men of genius are unhealthy puny beings-all brain and no
muscle-weaksighted, and generally of poor constitutions, Galton will not
accept for a moment.
" I think most of my rea.derswould be surprised at the statures a.nd physica.l fra.mes of the
heroes of.history, who fill my pages, if they could be assembled together in a,hall. I would
undertake to pick out of any group of them, even out of that'of the Divines, an 'eleven' who
shoUld compete in 'any physical feats whatever,apinst 'similar,eeiectiona from groups of twice
or thrice their numbers, taken at haphazard from equally well-fed classes. n (,.831.)

Perhaps Galton laid too great stress on the high wranglers and classics
of his own day who had been "varsity blues'; or again on the big-headed
men on the front benches at the Royal Society meetings in the early
'seventies 2.
One characteristic, but an all-important one, Galton admits both his
'Judges' and 'Statesmen' did not possess; the power of being prolific. It
will be obvious, that if men of ability are unprolific, as they are often supposed to be, then the families of great men will be apt to die out, and
Galton's project for creating a race of 'supermen' must be defeated. This
point-wh~ther or no a breed of men gifted above the average could maintain itself during an indefinite number of generations-is so important that
Galton devotes a special chapter to the subject. Turning to the' Judges' he
firSt cites Lord Campbell's statement that when he first became acquainted
with the English Bar, one-half of the Judges had married their mistresses,
1 "One comfort is that Great Men taken up in any wa.y are profitable company.
We
(;&nnot look, however imperfectly, upon 8. Great Man, without gaining something by him.
He is the living light-fountain, which it is good and pleasa.nt to be near." Lectures on
HM'~, p. 2.
1I He was veryunbappy about the low con-elatioDs I found between intelligence and size of
head, and would cite ~oa.inst me those 'front benches'; it was one of the few instances I noticed
when impressions seemed to have more weight with him than measurements. It is possible, however, thathetwoon his day and mine science cha.nged its recruiting fields, and 'eminence' became
less common.
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"the understanding being that when a barrister was elevated to the Bench,
he should marry his mistress, or put her away." Galton describes this statement as 'extraordinary,' but no effort of memory is needed to recall at least
one illustration of it in the case. of those as old as the present biographer.
The advanced period of their lives, if Lord Campbell's statement be correct,
at which they would marry, might account for a reduced number of children,
but even under this disadvantage Galton asserts that the Judges were by
no means an unfertile race(p. 131). Still it may be that their families die
out. He finds that out of 31 judges who became peers before the close of
George IV's reign, 12 are no longer represented in the peerage. Galton then
inquired into the particulars of the marriages of these law-lords, their children
and grandchildren.
"I found a very simple, adeqnate, and novel explanation, of the common extinction of
peerages, stare me in the face. It appeared, in the first instance, that a considerable portion of
the new peers and of their sons had married heiresses.... But my statisti(''sllists showed, with
unmistakable emphasis, that these marriages are peculiarly unprolific. We might, indeed, ha.ve
expected that an heiress, who is the sole issue of a marriage, would not be so fertile as a woman
who has many brothers and sisters. Compara.tive infertility must be hereditary)n the same
way as other physical attributes, and I am assured it is so in the case of domestic animals.
Consequently the issue of a peer's marriage with an heiress frequently fails, and his title is
brought to an end." (Ii. 132.)

This generalisation of Galton's, most brilliant in its suggestiveness, he
extends to the 'Statesmen' and to a considerable portion of the peerage.
Everywhere with the same result, that in a ·large proportion of the cases in
which peerages become extinct there have been marriages with heiresses. Is
Galton's conclusion, however, that heiresses come of sterile families the correct explanation1 I venture to think it is not. In the first place there is
in man some, but no very important, correlation between fertility in mother
and daughter, and this result ·has been confirmed for mice and horses. The
inheritance of grades of fertility seems hardly adequate to account for such
rapid extinction as Galton records. I think explanation may be found in
two other directions. The son of a peer starting with an assured position
spends a life of ease and pleasure, which is often synonymous with a life
which ruins health and squanders wealth. The fortune of the family has
then to be retrieved, and the solution is marriage with an. heiress. A.nd here
the words of Dr Erasmus Darwin are appropriate and he also was a keen
observer:
.
"As many families become· gradually extinct by hereditary diseases, as by scrofula, consumption, epilepsy, mania., it is often hazardous to marry an heiress, as she is frequently the
last of a diseased familyl".

. The fertility of a libertine and a woman of decadent stock is likely to
be much below the normal both in quantity and survival value. Only a v.ery
detailed investigation of a long series of cases would allow us to determine
whether Erasmus Darwin or his grandson has taken the more correct view;
1

Pemple of Nature (Additional notes), p. 45 1 1803, cited by Galton on the interlea.f of his
.

copy Qf Hereditary Geniu8, 1869,
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and the investigation would be well worth making. Galton himself realised
that there might be other points than the sterility of heiresses:
"The reason I have gone so £al' is simply to show that, although many men of eminent
ability (I do not speak of illustrious or prodigious genius) have not left descendants behind
them, it is by no means always ~ause they are sterile,but because they are apt to marry
sterile women, in order to support the peerages with which their merits have been rewarded.
I look upon the peerage as a disastrous institution, owing to its destructive effects on our
valuable ra.ees. The most highly gifted men are ennobled; their elder sons are tempted to
marry heiresses, and their younger sons not to marry at all, for these have not enough fortune
to support both a family and an aristocratical position. So the side-shoots of the genealogical
tree are hacked off, and the leading shoot is blighted, and the breed is lost for ever. It is with
much satisfaction that I have traced and, I hope finally disposed of, an important cause why
fa.milies a.re apt to become extinct in proportion to their dignity-chietly so, on account of my
. desire to show that able races are not necessarily sterile, and secondarily. because it may put an
end to the wild and ludicrous bypothesesthat are frequently started to account for tbeir
destruction." (pp. 139-40.)
.

The following chapters on 'Commanders,' 'Literary Men,' 'Men ofScience,'
'Poets,' 'Painters,' 'Musicians' and 'Divines' and 'Senior Classics' we must
pass over more briefly; they follow the same general lines as those on 'Judges'
and 'Statesmen,' and the same general criticisms apply. Perhaps the most
important of these is that, up to and including 'Men of Science,' Galton still
appears to consider that 100 eminent men have only 100 sons who reach
adult life. If the wickedness of J udgesand the heiress-hunting of Statesmen
could justify such a fertility, it certainly does not seem reasonable in the
case of other classes; although as I have pointed out it does not really affect
Galton's main argument, it still seems to render the column C of his Tables
unsatisfactory.
In the case of 'Commanders' Galton points out the early age at which
they generally achieved greatness. He also points out that they have not a
long life, and that as their relative chance of' being shot varies as the square
root of the product of their height and weight, the man who lives to be a
great commander will probably be small.
"Had Nelson been a large man, instead of a mere feather-weight,the probability is that he
would not have survived so long." (p. 145.)

Galton does not draw the obvious moral that it is good policy not to face
your foe, but to approach him edgewise! .
"T~~ enemy's bullets are least dangerous to the smallest men, and therefore small men are
more likely to achieve fame as commanders than their equally gifted contemporaries whose
:physical frames are larger." (p. 146).

Under 'Men of Science,' a subject which Galton was to take up again
later, there are many topics of interest raised. Galton notes that in the
case of science the mother appears to playa greater part than the father.
There is a long passage here-one of the finest Galton ever wrote-and one,
notwithstanding its length, I feel bound to cite. It runs:
"It therefore appears ro be very important to success in science that a man should ha.ve
able mother. I believe the reason to be, tbat a child so circumstanced has the good fortune
to be delivered from the ordinary narrowing, partisan influences of home education. Our race
is essentially slavish; it is 'the nature of all of us to believe blindly in what we love, ra~~er
a~
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than in that which we think most wise. We are inclined 'to look upon an honest, unshrinking
pursuit of truth as something irreverent. Weare indignant when others pry into our idols, and
criticise them with impunity, just as a savage flies to arms when a missionary picks his fetish
to pieces. Women are far more strongly influenced by these feelings than men; they are
blinder partisans and more servile followers of custom. Happy are they whose mothers did not
intensify their naturally slavish dispositions in childhood, by the frequent use of phrases such
as, "Do not ask questions about this or that, for it is-IWrong to doubt"; but who showed them,
by practice and teaching, that inquiry may be absolutely free without being irreverent, that
reverence for truth is the parent of free inquiry, and that indifference or insincerity in the
search after truth is one of the most degrading of sins. It is clear that a child' brought up
under the influences I have described is far more likely to succeed as a scientific man than one
who was reared under the curb of dogmatic authority. Of two men of equal abilities, the one
who has a truth-loving mother would be the more likely to follow the career of science; while
the other, if bred up under extremely narrowing circumstances, would become as the gifted
children in China, nothing better than a student and professor of some dead literature.
It is, I believe, owing to the favourable conditions of their early training that an unusually
large proportion of the sons of the mORt gifted men of science become distinguished in the same
career. They have been nurtured in an atmosphere of free inquiry, and observing as they grow
older that myriads of problems lie on every side of them, simply waiting for some moderately
capable person to take the trouble of engaging in their solution, they throw themselves with
ardour into a field of labour so peculiarly tempting. It is and has been, in trutl!J strangely
neglected. There are hundreds of students of books for one student of nature; hundreds of
commentators for one original inquirer. The field of real science is in sore want of labourers.
The mass of mankind plods on, with eyes fixed on the footsteps of the generations that went
before, too indifferent or ,too fearful to raise their glances to judge for themselves whether the
path on which they are travelling is the best, or to learn the conditions by which they are
surrounded and affected." (pp. 196-7.)

Such was Galton's view of the relation of the higher freethought to science,
and those who know his writings closely and knew the man himself will
recognise how much of his own course in life these sentences depict; he threw
himself with ardour into almost every field of inquiry, absolutely free of customary opinion, regardless, perhaps occasionally too regardless, of the footsteps of the generations that went before; he was essentially a student of
phenomena and not of books.
In mathematicians among the men of' science he seems somewhat disappointed, .for
.
.
"when we consider how many among them have been possessed of enormous natural gifts it
might have been expected that the lists of their eminent kinsmen would have been richer than
they are." (p. 198.)

Galton realised fully the Bernonllis and the Gregorys, but wrote too early
to have realised the Darwins, who combine mathematics and natural science.
For his criticism is that while he knows senior wranglers related to other
mathematicians, he does not think they have enough kinsmen eminent in
other ways.
.
"I account for the rarity of such relationship in the following, manner. A man given !'<>
abstract ideas is not likely to succeed in the world, unless he is particularly eminent in his
peculiar line of intellectual effort. If the more moderately gifted relative of a great mathematician can discover laws, well and good; but if he spends his days in puzzling over problems
too insignificant to be of practical or theoretical import, or ~lse too hard for him to solve, or if
he simply reads what other people have written, he makes no way at all, and leaves no name
behind him. There are fewer of the numerous intermediate stages between eminence and
FGlI
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mediocrity adapted for the occupation of men, who are devoted to pure abstractions, than for
those whose interest is of a social kind." (p. 198.)

I think there is also another point which applies to all men of science
but particularly to the mathematician. Two factors or qualities are needful
for a great man of science, namely accurate power of analysis, and an intense
power of imagination which equals, if it does not transcend, that of poet or
painter. Imagination and analytical power do not seem correlated characters;
they may be most fortunately combined in some individual but separated in
his kinsmen. There are many mathematicians who are brilliant algebraists?
but lack the imagination which finds problems worth solving and suggests
the solutIon to be attempted analytically. That is why so many mathematicians are dull socially, they are inclined to spend their leisure playing chess
or solving mathematical puzzles propounded by their fellows in educational
journals-a pursuit akin to solving conundrums.
The really eminent man of science does, however, possess imagination;
in fact, it is probably the most marked characteristic of all forms of genius,
and with it comes the width that counteracts the dangers of specialisation.
Galton saw this as fully as Huxley, and would smile in his quiet way when
a committee of mediocrities turned down the proposal of a man of great
imagination on the wound that it was not 'practical politics.'
"People lay," he writes; "too much stress on apparent specialities, thinking overrashly that,
because a. man is devoted to some particular pursuit, he could not possibly have succeeded in
anything else. They might just as well say that, because a youth had fallen desperately in love
with a brunette, he could not possibly have fallen in love with a blonde, He mayor may not
have more natural liking for the former type of beauty than the latter, but it is as probable as
not that the affair was mainly or wholly due to a general amorousness of disposition, It is just
the same with special pursuits. A gifted man is often capricious or fickle before he selects his
occupation, but when it has been chosen he devotes himself to it with a truly passionate ardour.
After a man of genius has selected his hobby, and so adapted himself to it as to seem unfitted
for any other occupation in life, and to be possessed of but one special aptitude, I often notice
with admiration how well he bears himself when circumstances suddenly thrust him into a
strange position. He will display an insight into new conditions, and a power of dealing with
them, with which even his most intimate friends were unprepared to aem·edit him. Many a
presumptuous fool has mistaken indifference and neglect for incapacity; and in trying to throw
a man of genius on ground where he was unprepared for attack, haR himself received a most
severe and unexpected fall. I am sure that no· one who has had the privilege of mixing ill the
society of the abler men of any great capital, or who is acquainted with the biographies of the
heroes of history, can doubt the existence of grand human animals, of natures pre-eminently
noble, o! individuals born to be kings of men. I have been conscious of no slight misgiving that
I was committing a kind of sacrilege whenever, in the preparation of the materials of this book,
I had occasion to take the measurement of modern intellects vastly superior to my own, or to
criticise the genius of the most magnificent historical specimens of our race. It was a process
that constantly recalled to me & once familiar sentiment in bygone days of African travel, when
I used to take altitudes of the huge cliffs that domineered above me as I travelled along their
bases, or to map the mountainous landmarks of unvisited tribes, that loomed in faint grandeur
beyond my actual horizon." (pp, 24-5.)

As I have tried to impress on t.he reader, if Galton was a freethinker, he
still worshipped as one of simpler faith at his own peculiar shrine-a shrine
dedicated to the genius of his race. Those, who have not recognised that the
inheritance of mental ability is the essential doctrine of Galton's faith-the
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keystone of the arch by aid of which mankind shall pass to a higher futurethose. I say, have never properly understood his message to his generation; .
it is hard to believe that they have read, even superficially, his writings. With 'Poets,' 'Musicians' and 'Painters' Galton is more brief than he
has been in the case of men of action and of reason.
"The Poets and Artists generally are me.n of hig~ aspirations, but, for all that, they are a
sensuous, erotic race excl'edingly irregular in their way of life. Even the stern and virtuepreaching Dante is spoken of by Boccaccio in most severe terms l • Their talents are usually displayed early in youth, when they are first shaken by the tempestuous passion of love." (p. 225.)

Almost all the able kindred of poets are in the first degree.
"Poets are not the founders of families. The reason is, I think, simple and it applies to
artists generally. To be a great artist requires a rare and so to speak unnatural correlation of
qualities. A poet, besides his genius, must have the severity, and stedfast earnestness of those
whose dispositions afford few temptations to pleasure, and he must, at the same time, have the
utmost delight in the exercise of his senses and affections. This is a rare character, only to be
formed by some happy accident, and is therefore unstable in inheritance. Usually people who
have strong sensuous tastes go utterly astray and fail in life, and this tendency is clearly shown
by numerous instances mentioned in the following appendix, who have inherited the dangerous
part of a poet's character and not his other qualities that redeem and control it." (p. 227.)

. Dante having been put aside, and recent revelations having rather discredited Wordsworth, must we look on Goethe alone as the one poet who
with stedfast earnestness took the utmost delight in the exercise of his
senses 1 Or, shall we pin our faith solely to Milton, with perhaps Samuel
Rogers lurking in tb:e background 1 Galton was writing in his 47th year,
and as we all know 20 and 60 are the dangerous ages for men. Would he
have written forty years later with less condemnation, with a greater sense
of the impenetrable mist which screens from our gaze the links between
creative genius and sex 1 One of the most brilliant women of our day once
said to the present writer: "I am most creative, when my senses dominate
me most." The wise man strives to hold the bridle firmly, but in his old age
will echo Galton's Boccaccio-like cry: "But who am I to pass judgment? " 2
. Galton could sit to an artist and count the number of his brush- or
mallet-strokes 3 , while to another the fascination is to watch the features of
the man oscillating between gratification and despair as he strives to impart
his ideal version of a crude reality to a refractory medium. I do not think
Galton had a very clear appreciation of the artistic nature-I do not say ofart.
But if he had less feeling for men of poetry than for. men of science,
he had almost no sympathy at all for' Divines.' This is not to say that his
accounts in the" Appendix to Divines" (pp. 283-98) are not fair, I believe
they are, and, I think,he even exaggerates the importance of some of his
selected men of piety. In order to be impartial he selects the 196 names
1 "Amid so much virtue, amid so much knowledge as have been above shown existing)n
this wondrous poet, lustfulness found most ample place, and not only in hiB youthful, but in
his mature years; which vice, although it is natural, and common and almost of necessity, of
a truth cannot be rightly excused, much leSs commended. But who among mortals sha.ll be
the just judge to condemn him 1 Not I." Thus Boccaccio, and these the words Galton had in
mind.
2 Letter of February 6, 1907.
3 See Nature, June 29, 1905.
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contained in Middleton's Biographia Evangelica, 1786, and confines his
- attention to these. In this way he excludes in the first place practically all
the founders of .great religious movements. In the next place he excludes
all Roman Catholic divines, and this on the ground of their celibacy; but
still we might question whether research into their ancestry and collaterals
would not have been of great interest, even if no descendants are available.
But again, before the Reformation and for two centuries after, to a lesser
extent however, churchmen of genius reached eminence largely because they
were politicians, or the more illustrious because they were statesmen. On
the other hand some information would surely be available as to the stirps of
St Augustine, St Thomas Aquinas, St Francis, Meister Eckhardt, Johannes
TauIer, George Fox, Swedenborg, J ohn Wesley and many others who have
left their impress on religious thought, and are excluded from the selection
of Middleton. If I may say so, that selection seems to me to contain names
of persons who in their day may have been eminent for piety, but did not
possess intellectual ability amounting to genius. Yet Galton himself says
that after reading Middleton's work he gained a much greater respect for the
body of Divines than he had before:
,
"One is so frequently scandalised by the pettiness, acrimony and fanaticism shown in
theological disputes, that an inclination to these failings may reasonably be suspected in men
of large religious profession. But I can assure my readers, that Middleton's biographies appear,
to the best of my judgment, to refer, in by the far greater part, to exceedingly noble characters.
There are certainly a few personages of very doubtful reputation, especially in the earlier part
of the work, which covers the turbid period of the Reformation
Nevertheless, I am sure
that Middleton's collection, on the whole, is eminently fair and trustworthy." (p. 259.)

Now you may think a bishop an excellent fellow and find a boon
companion in a dean; but even friend 'Punch' will smile at the gravity of
the one, and venture to laugh out-loud at the seriousness with which
the other takes himself. To make merry over the Divines is not to mock
the Divinity-but I fear many of Galton's readers thought so in 1869, and
his book for this and other reasons was by some strongly condemned.
Yet, perhaps, Galton's chapter on the' Divines' with all the irony and
genial ridicule which make it such good reading is perhaps the subtlest in
its analysis.
"I am now about to push my statistical survey into regions where precise inquiries seldom
penetrdote, and are not very generally welcomed. There is commonly so much vagueness of
expression on the part of religious writers that I am unable to determine what they really mean
when they speak of topics that directly bear on my present inquiry. I cannot guess how far
their expressions are intended to be understood metaphorically, <)1' in some other way to be
clothed with- a different meaning to what is imposed by the grammatical rules and plain meaning
of language. The expressions to which I refer are those which assert the fertility of marriages
and the establishment of families to be largely dependent on godliness. I may even take a much
wider range and include those other expressions which assert that material well-being generally
is influenced by the same cause...... What I undertake is simply to investigate whether or 110
the assertions they contain, according to their prima facie interpretation, are or ,are not in
accordance with statistical deductions 1. If an exceptional providence protects the families of
godly men, it is a f;loct that we must take into account. Natural gifts would then have to be
conceived as due, in a h5gh and probably measurable degree to ancestral piety, and in a much
1

We trace here the germ of Galton's later work on "The Efficacy of Prayer."
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lower degree than I might otherwise have been inclined to suppose to ancestral natural peculiarities. All of us are familiar with another and an exactly opposite opinion. It is popularly
said that the children of religious parents frequently turn out badly, and numerous instances
are quoted to support this assertion. 1£ a wider induction and a careful analysis should prove
the correctness of this view, it might appear to strongly oppose the theory of heredity.
On both these accounts, it is absolutely necessary, 'to the just treatment of my subject,~
inquire into the history of religious people, and learn tbe extent of their hereditary peculiarities,
and whether or no their lives are attended by exceptionally good fortune." (pp. 257-8.)

Galton then starts on his analysis and finds that:
" As a general rule, the men in Middleton's collection had considerable intellectual capacity
and natural eagerness for study, both ·of which qualities were commonly manifest in boyhood.
Most of them wrote voluminously, and were continually engaged in preachings and religious
services. They had evidently a strong need of utterance. They were generally, but by no means
universally, of religious parentage ......There is no case in which either or both parents are distinctly described as having been sinful, though there are two cases of meanness and one of
The Divines, as a whole, have had hardly any appreciable influence in founding
over-spending
the governing families of England, or in producing our judges, statesmen, commanders, men of
literature and science, poets or artists. The Divines are but moderately prolific." (pp. 260-2.)

Those who marry often marry several times; thus out of Galton's 100,
three married four times, two three times, and twelve had two wives apiece.
Galton accounts for the early deaths of the wives of Divines by the
hypothesis that their constitutions were on the whole weak. They were
usually women of great piety, and
"there is a frequent correlation between an unusually devout disposition and a weak constitution." (p. 264.)

Galton finds the median age at death of Divines to be 62 to 63, which is
rather less than that of eminent men dealt with in other parts of his volume.
" .As regards health, the constitutions of most of the divines were remarkably bad." (p. 265.)

Studying young scholars or students he finds that they either die young,
or strengthenmg as they grow retain their scholarly, tastes and indulge them
with sustained. energy, or lastly live on in a sickly way. The Divines are
largely recruited from the last class.
"There is an air of invalidism about most religious biographies...... It is curious how large
a part of religious biographies is commonly given up to the occurrences of the sick room1
.
I can add other reasons to corroborate my very strong impression that the Divines are, on the
whole, an ailing body of men." (pp.265-74.)
.

Those who were of vigorous constitution had too frequently been wild in
their youth. Galton generally concludes that a pious disposition is decidedly
hereditary, but there are also frequent cases of the sons of pious parents
turning out badly.
1 Thus Rivet's biography is cited. He died after twelve days' suffering of strangulatio~ of
the intestines, the remedies attempted, each successive pang and each corresponding religious
ejaculation is recorded,; the history of his bowel attack being protracted through forty-five pages
or as much space as is allotted to the entire biographies of four average divines. Where. the
piety of the divine is not witnessed by his martyrdom by men, it must be illustrated by his
martyrdom by disease.
,
.
"
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·"T therefore see no reason to believe that the Divines"are an exceptionally favoured ra.ce
.

.iIi any respect; but rather, that they are less fortunate than other men." (p. 274.)

Galton' B statistical table indicates that the influence of the female line
has all unusually large effect in qualifying a man for eminence in the religious
world.
"The only other group in which the influence of the female line is even comparable in its
magnitude is that of scientific men; and I believe the reasons laid down when speaking of them
will apply, mutatis mutandis, to the Divines. It requires unusual qualifications and some of
them of a feminine cast, to become a leading theologian. A man must not only have appropriate
abilities, and zeal, and power of work, but the postulates of the creed that he professes must
be so firmly ingrained into his mind, as to be the equivalents of axioms. The diversities of
creeds held by earnest,good and conscientious IDen, show to a candid lookercon, that there can
!>e no certainty as to any point on which IDany of such IDen think differimtlyl.But a divine
must not accept this view; he must be convinced of the absolute Hecurity of the gl'oundwork
of his peculiar faith,-a blind conviction which can best be obtained through maternal teachings
in the years of childhood." (p. 276.)

- The chapter concludes with a discussion which, whether it be correct or
incorrect, is certainly subtle, of the relative views of the pious man and the
sceptic. The contented sceptic having no faith in an external power tends
to have confidence in himself and is therefore more stable.
"The sceptic, equally with the religious man, would feel disgust and shame at his miserable
weakness in having done yesterday, in the heat of some impulse, things which to-day, in his
calm moments, he disapproves. He is sensible that if another person had done the same thing,
he would have shunned him; so he similarly shuns the contemplation of his own lieU. He feels
he has done that which makes him unworthy of the society of pure-minded men; that he is a
disguised pariah, who would deserve to be driven out with indignation, if his recent acts and
real character were suddenly disclosed. The Christian feels all this and something more. He
feels he has committed his faults in the full sight of a pure God; that he acts ungratefully and
cruelly to a Being full of love and compassion, who died for sins like those he has just committed.
These considerations add great poignancy to the sense of sin ......
The result of all these considerations is to show that the chief peculiarity in the moral nature
of the pious man is its conscious instability. He is liable to extremes-now swinging forward
into regions of enthusiasm, adoration and self-sacrifice; now backwards into those of sensuality
and selfishness. Very devout people are apt to call themselves the most miserable of sinners, and
I think they must be taken t.o a considerable extent at their word. It would appear that their
disposition is to sin more frequently and to repent more fervently than those whose constitutions
are stOical, and therefore 'of a more symmetrical and orderly character. The amplitude of the
moral oscillations of religious men is greater than that of others whose average moral position
is the same.!' (pp. 280-2.)

.On this hypothesis Galton explains the apparent anomaly why children
of extremely pious parents occasionally turn out very badly.
1 The agnostic standpoint has rarely been better put; yet while Spencer, Huxley a.nd Clifford
have been acknowledged as protagonists in the mid-Victorian contest of science and theology,
Galton's attitude, in many respects more logical, and which caused much opprobrium at the
time, has, been largely forgotten or overlooked. And yet Galton's view of religion in 1869 was
that of the Galton of 1894 and of 1907. He thought that a religion required no ultra-t:ational
sanctions for conduct, and that a passionate aspiration to improve the heritable powers of man
would suffice.as the basis of a national religion, when the old religious notions and social practices
b3d"~vowedlyfailed. See "The Part of Religion in. Human Evolution," National Review, 1894,
pp. 755 et seq.
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"The parents are naturally gifted with high moral characters cOmf>ined with instability. of
disposition, hut these peculiarities are in no way correlated. It must, therefore, often happen
that the child will inherit the one and not the other. If his heritage consist of the moral gifts
without the great instability, he will not feel the need of extreme piety; if he inherits great
instability without morality, he will be very likely to disgrace his name." (p. 282.)

As I have said it is a very subtle hypothesis 'and to be convinced of its
would need to examine the facts of the instability with statistical categories. Galton had read more than 200 lives of Divines, which is
immensely more than his biographer can lay claim to, and Galton had a very
shrewd appreciation of character. Still he has not graded his Divines by
instability of disposition and compared his graduation with that of other
groups in the community, and until that is done his suggestion must remain
hypothetical.
But there is a far more valuable idea at the root of the matter than its
application to Divines, and that is where the subtlety arises. .Weare accustomed to speak of the quality or faculty of an individual for a given
characteristic and measure it quantitatively if we can on a single occasion,
or by a given test. We speak of a man's intellectual power and Gonsider it
as exhibited in his actions. But in all his actions he does not necessarily
exhibit the same degree of wisdom; his intellig-ence fluctuates about a mean,
and if we examine a man's life as a whole, it is this mean intelligence that
we roughly appreciate. The same applies to all psychical characters, and
indeed to many physical. N ow Galton ~erts that two individuals who
have the same mean character will or may have widely different fluctuations
from the mean. I think no man who has to deal with students or measure
them anthropometrically would dispute this view. Personal equations fluctuate round an average and the intensity of the fluctuation or the stability of
judgment varies from individual to individuaL So far so good, but now
comes Galton's subtle suggestion. It is that the magnitude of a character
and its stability are independent units and may be inherited independently.
As far as I am aware no attempt has been made to correlate the magnitude
and the stability of any characters, psychical or physical, still less to test
their independence in heredity. It should not be a hard piece of .investiga.tion and might lead to very valuable results, especially ill- economic breeding.
It is peculiar to Galton's suggestions that they lead one so far afield. One
passes almost unconsciously from the moral character of Divines to problems
of root-growing and cattle-breeding 1 !
_
_ _ _
Of the chapter on 'Senior Classics' there is little to be said; it marks
the grip of our Alma Mater, no less powerful on Galton, than on less considerable sons. The final chapters on 'Oarsmen' and 'Wrestlers' show that
Galton gave rather a wide meaning to the term' genius.' The material is
interesting for two reasons. The inquiry for it brought Galton, the descendant
of Quakers, into touch with that fine old Friend, Dr Robert Spence Watson,
ad~quacy one

.

The seed from two tUl'nip plants gives daughter-plants, say, of the same aVerage weight,
hut in one case the fluctuations from the mean are large and in the other small. The stable crop
would proba.bly be more valuable. Is this stability an independent unit1
1
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and I kno'w from the personal accounts of both, how these two men, in many
-respects of kindred mind, appreciated each other. And secondly, because
Galton endeavoured to destroy dogmas about muscle, so similar to those held
by many a,bout brain.
"No one doubts that muscle is hereditary in horses and dogs, but humankind are so blind

to facts and so qoverned by preconceptions, that I have heard it frequeutly asserted that muscle
ig not hereditary in men. Oarsmen and wrestlers have maintained that their heroes spring up
capriciously, so I have thought it advisable to make inquiries into the matter. The results I
have obtained will beat down another place of refuge for those who insist that each man is an
independent creation, and not a mere function, physically, morally and intellectually, of ancestral
qualities, and external influences." (p. 305.)

We must now turn to Galton's final summarising chapters. I must confess frankly that while I consider that Galton has demonstrated the hereditary
character of ability as judged by eminence, I find" it very hard to fit in
his statistical results with our present knowledge of the inheritance of
ability.
One thing of course follows certainly and conclusively from "the data;
namely the farther removed, either directly or collaterally, a kinsman is from
his eminent relative the smaller is his chance of being eminent. A son has
the best chance of all and then comes the brother, and the probability tails
away as we come to more distant relatives. This is reasonable because the
ability has been usually diluted by what Galton would term 'mongrel'
marriages, i.e: marriages with th~ intellectually mediocre. But there are two
great difficulties in my mind about the analysis. l.'be first is that of his
grade of ability. On pp. 33-~4, he defines his conception of eminence to be
250 men per million or one man in 4000. He also assumes a normal distribution for intelligence. N ow, I think, that the student of Hereditary Genius,
who considers the men, whether Judges, or Statesmen, or Men of Science,
and still more the Divines, in Galton's lists, will hardlv credit them with
this degree of rarity. I confess that limiting the selection to the class of
men educated professionally or by class tradItion to aim at distinctions of
this kind, I felt in my recent re-perusal that 1 in 500 was an adequate
measure of the eminence, and before I came to the end of the book, I doubted
whether it was more than 1 in 100. That is to say that while some of
Galton's lists indicated men with a grade of 1 in 10,000 or even more, there
was a very considerable tail, some of whom had not a greater ability than
you would find in one in a hundred or even fewer.
I now started to test this on Galton's hypothesis that the distribution
of capacity is normal, and on the result of much recent work that in a
stable population the son will on the average inherit half his father's deviation from mediocrityt, the mothers not being selected. In this manner I was
able to form the following tables which indicate in a population of a million
th~ probable number of eminent sons of eminent fathers for each standard of
emmence.
1 In teehnicallanguage, if the standard deviations of the population in the two generations
are.equal, the coefficient of correlation will be 0'5.
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But Galton found 48 sons per 100 fathers! Now I have already referred
(p. 96) to my doubts as to Galton's estimate of the number of relatives to
be attributed in each grade to an eminent man. He was perhaps biased by
. the wickedness of Judges and the-misogyny of Statesmen! Anyhow I feel
certain that the columns C of his tables and consequently the columns D
are incorrect l • Had he attributed 200 Oll 250 sons to 100 eminent fathers
or families, say, of 4 to 5, he would have found 19 to 24 eminent sons to 100
eminent fathers-still far too many-but approaching nearer our 13 ,!ith a
Eminence 1 in 1000
Fa.ther
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18'
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much lower degree, however, of eminence. An explanation of the remaining
discrepancy may, however, be found in the hintS thrown out by Galton in
this chapter, that" a large number of eminent men marry eminent women 4."
He had already emphasised this point of view when discussing Men of Science
and Divines. But such a mating of 'like with like' raises the correlation
5; Forming a table under
between oflspring and parents slightly under 50
these conditIOns we find for 1 in 100 degree of eminence:
%

Loc. cit. p. 317 for general table, a.nd compare tables at end of each section.
Tbis is much of the order one finds for number of insane sons of insane fathers.
3 Loc. cit. p. 325.
4 "The large number of eminent descendants from illustrious men must not be looked upon
as expressing the results of their marriage with mediocre women, for the average ability of the
wives of such men is above mediocrity. This is my strong conviction, after reading very many
biographies, although it clashes with a commonly expressed opinion tha.t clever men marry silly
women. It is not easy to prove my point without a considerable mass of quotations to show
the estimation in which the wives of a large body of illustrious men were held by their intimate
friends, but the following two arguments are not without weight. First, the lady whom a man
marries is very commonly one whom he has often met in the society of his own friends, and
therefore not likely to be a silly woman. She is also usually related to some of them, and therefore has a probability of being hereditarily gifted." (p. 324.)
6 The multiple correlation coefficient between parentage and offspring is now '7071.
1
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This result is well within Galton's limits if we suppose the number of sons
born to an eminent father to average 1'8. With more sons, we could afford to
give somewhat less credit to the mothers or increase the standard of eminence in the fathers, or take partly both these steps. I believe that the points
just referred to: (1) under-estimate of the number of sons ofmen of eminence;
(2) over-p-stimate of the rarity of the ability of many men, which flowed from
Galton's intense admiration for all forms of intellectual power and all grades of
originality; and (3) due appreciation of the extent to which assortative mating,
or marriage within the caste, alrea9-Y exists among men of ability, .suffice to
bring the statistical results of Galton's book into line with more recent work.
Let It be remembered that what Galton's researches really show is not that
talent is under-inherited, but, if his treatment were correct, that it is markedly
over-inherited as compared with other characters we know of. Genius must
in that case be a sport and inherited in a peculiar and intense fashion.
Galton felt considerable doubts as to his data of the number of relatives of
a man (pp. 318-19), and many years later the Biometric Laboratory provided
him with more ample material. He recognised (3), but at that time was not
able adequately to measure its effect. While as to (2) I know from personal
experience that he was apt to exaggerate the intellectual ability of men, who
by a certain brilliancy of expression and adequate self-assertion, obtained
temporary notoriety 1.
Galton's next chapter on "The Comparative Worth of Different Races"
is, at the same time, more sketchy and more suggestive than the last. He
compares the intellectual ability of various races; he places a difference of
three grades between Anglo-Saxon and Negro, one being due to relative
demerits of native education and two to natural ability. He puts the Australian native one grade below the African negro, and North of England and
Lowland Scottish a fraction of a grade above the ordinary English.
1

I do not mean that Galton could not discriminate a charlatan, but where there was

some originality, he was apt to exaggerate it into all originality; it seemed a natural consequence

Qf

h~

own modesty, of his geniality and above all of the weight

he l",id on any originality.

,.
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"The peasant women of Northumberland work all day in the fields and are not broken down.
by the work; on the contrary, they take a pride in their effective labour as .girls, and when
married, they attend well to the comfort of their homes. It is perfectly distressing to me to
witness the draggled, drudged, mean look of the mass of individua.ls, especially of the women,
that one meets in the streets of London,andothet· purely English towns. The conditions of their
life seem too hard for their constitutions, and to be crushing them into degeneracy." (p. 340.)

Galton then turns to Greece, and havfng equated Plato and Bacon, by
what must largely be the impressionism of individual personal judgment, concludes that the Athenian race from 530 B.C. to 430 B.C. was very nearly two
grades n.bove our own,
"that is, about as much as our race is above that of the African negro. This estimate, which may
seem prodigious to some, is confirmed by the quick intelligence and high culture of the Athenian
commonalty, before whom literary works were recited, and works of art exhibited, of a far
more severe character than could possibly be appreciated by the averlloge of our race, the calibre
of whose intellect is easily gauged by a glance at the contents of a railway bookstall." (p. 342.)

I do not think Galton's comparison is justified, for he leaves out in the
one case the labouring and artizan population of 400,000 slaves, and includes
such a population in the other when reckoning his percentages of extteme
ability. Again he writes :
~.
"We have no men to put by the side of Socrates and Phidias, because the millions of all
Europe, breeding as they have done for the subsequent 2000 years, have never produced their
equals." (po 342.)

. Without belittling Phidias we may reasonably question whether his genius
was really greater than that of the designer of anyone of the great medieval
Gothic cathedrals. Who can determine whether Raphael or Phidias was the
greater artist? As for Socrates we see him through the mists; we do not
know the man himself, but still only perceive him amid the glamour of his
contemporaries and the veneration of renascent humanists!' If we judge
him by the Socrates of the Platonic dialogues, his subtlety is not always deep
and his wisdom does not invariably appear very fundamental to the modern
cultured mind. If we require a fair test of relative fineness of intellect, in
two ages, surely we may ask this: Would the ablest minds of Age A have
grasped the subtlest thought of Age B, and would the genius of B have
failed to appreciate the intellectual product of A's most eminent minds?
Judged by this test, I think both Kant and Einstein could fully grasp and
duly appreciate what the Platonic Socrates had to say, but I gravely doubt
whether the ideas of both Kant and Einstein would not have transcended
Socrates' mental. capacity, even as the modern geometrician himself fully
understands Euclid, but Euclid would have failed to understand him. And
this is not a matter o~ the accumulated knowledge of the intervening centuries, it is a result of the ablest intellects being more subtle, more capable
of forming generalised conceptions than the most capable of ancient Greeks.
Again, it is true that 9
of the Athenian population 2 did enjoy"the
%

'Sancte Socrates, ora pro nobis.'
Rather 2 to 3 %' if we take no account of the women and children, who did not of course
witness the plays.
1
2
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tragedies of Aeschylus, Sophocles and Euripides; but it is certain that those

.tr~gedies appealed !o. ~he prima~ passions o~ ~a:nkind, stronger ?,n~ less

bridled the closer clvlhsedman IS to the prImItIve savage; and It IS not
certain that nine-tenths of that audience did not prefer the buffoonery scenes
from "The Birds," just as the 5
more higWy educated class of to-day
professes interest in problem plays but attends the' revues.'
Galton uses the Greeks as an illustration of a race two to three 'grades'
higher in intelligence than our own, and hence as an argument that what
man has been man can be. Its failure was due, he holds, to lax morality.
But surely that wan~ of ~oral stability ~ndicated.an inferiority in certain
aspects of the psychICal SIde, a lack whICh permItted the shadow of the
doctrines of Paul to dim the brilliance of Greek culture. Galton traces with
emphasis how the more intellectual rather than the physically stronger
nations have dominated the world, the survival of the fitter meaning rather
the mentally than the physically fitter. In this evolution of fairly consistent
trend, the collapse of the Attic race appears as a most disturbing factor.
Galton distinctly felt this, but X believe he took too much on faith. Our
confidence in the superiority of the Greek intellect has been too largely
based on~ the judgment of men, the classical scholars, who have devoted a
disproportionately large period of their lives to the study of a single, if
undoubtedly important, phase of human culture. You cannot judge the
relative value of a human cultur~especially if you approach it from a
literary side only-unless you have a fairly comprehensive knowledge of the
achievements of other cultures, and it is needful to study them not from one
but from many sides. Our judgment of Greek culture has, I venture to think,
not been made with a due appreciation of other cultures even up to our own;
it has not been in the highe~t sense an anthropological judgment-we have
taken at second-hand the opinion of men whose lives hati'e been devoted to
the study of an isolated, if brilliant incident in the hundreds of thousands of
years of human evolution, and we have accepted their justifiable enthusiasm,
as if it must be the whole truth as seen from a more distant but wider point
of view.
.
It is a strange illustration of human love of dogmas that Galton's appraisal
of the Greek intellect has, perhaps, been the most frequently remembered
and cited ~assage o.f a ?o0kremarkable ~or its n?vel and reaso~ed opinions.
Of course Its CitatIOn 18 generally asSOCiated WIth the suggestIOn that the
history of man is not one of advancing mental development; whereas Galton
.used it to point out that races could by judicious organisation raise their intellectual grade.
%

"And we too, the foremost labourers in creating this civilisation, are beginning to show
'Ollt"Selves incapable of keeping p&ee with our own work. The needs ofcentl"s.lisation,communication, and culture, call for more brains and mental stamina than the average of -our race possess.
Weare in crying want of a greater fund of ability in all stations of life; for neither the classes
of statesmen, philosophers, artizans, nor labourers are up to the modern complexity of their
several professions. An extended ci vilisation like ours comprises more interests than the ordinary
statesmen or philosophers of our present nice are capable of dealing with, and it exacts more
intelligent work tha.n our ordinaryartizans and labourers are capable of performing. Our race
is overweighted, and appears likely to be drudged into degeneracy by demands that exceed

""
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its powers. If its average ability were raised a grade or two, our new classes F and G would
conduct .the complex a.ffairs of the state at home and abroad as easily as our present F and G,
when in the position of countl'y squires, are able to manage the a.ffairs of their establishments
and tenantry. All other classes of the community would be similarly promo~ to the level 'Of
the work required by the nineteenth century, if the average standard of the race were raised"

(p.345.)
~

.

The Greek statesman or commander had to deal with hundreds or
thousands of men, where ours have to deal with millions in a. society wherethe relations are of immensely increased complexity; that must be borne in
mind when we compare the intellectual ability of the two cultures. Foch
could have done the work of Themistocles, but the latter would have
broken down under the complexity of the work of a modern commander.
He would, as Galton does, have certainly called for a superman. One
wonders if the ancestry of Mr Bernard Shaw's 'superman' cannot be traced
to Galton; for Mr Shaw took him from Nietzsche, a.nd the latter knew of
Galton's work l •
Galton's penultimate chapter "Influences that affect the Natural Ability
of Nations" contains results almost commonplaces now, but if!.. 1869 they
were original suggestions of the highest value, because he was practically
the :first to apply the Darwinian doctrines to man and his communities. He
notes how careless Nature is of the lives of individu~ she is eq-ually
<mreless of the lives of eminent families, they arise, flourish and decay; and
the same may be said of races and of nations, they have arisen in the past~
reached grandeur and then perished, often leaving but the slenderest shreds
of their culture to be preserved among the mental traditions of humanity
as a whole. Nay it is possible that such may be the story of our earth
itself relative to other possible scenes of existence in the cosmos around us.
"We are -exceedingly ignorant of the reasons why we exist, confident only that individoal
life is a portion of some vaster system that struggles arduously onwards towards ends tha.t are
dimly seen or wholly unknown to us, by means of the various affinities-the sentiments, the
tastes, the appetites-of innumerable personalities who ceaselessly succeed one another on the
stage df existence." (po 351.)

But such an outlook produced by the growing physical a.nd historical
knowledge of man, while it depressed many of lesser mental calibre, who
found themselves torn from their old supernatural moorings and carried
helplessly along on the overwhelming tide of new thought, such an outlook
only led Galton to proclaim that Man-if at last he would stand 011 his own
feet, and discard his ages-old crutches-eould to a large extent make his
own future. Confidence in himself, and in his own knowledge-faith in his
own intellectual leaders and not in any supernatural kindliness of cosmic
purpose-were for Galton the thorny but certain path towams man's
salvation.

-

"Our world appears hitherto to have developed itself, mainly under the in1Iuence of unreasoning affinities; but of late, man slowly growing to be intelligent, humane,and mpable,
has appeared on the ~e of life a.nd profoundly modified its eooditioaa. He baa already
1 Fra.u Forster Nietzsche in TI.e Lonely Nieezsc~ gives -(p. 191) a letter of Dl- ~
,(15/12/1883) and the latter reports a talk with Nietzsche at Niee, -when "the ·emt~
turned on Galton," but there are unfortunately no particulars.
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become able to look after his own interests in an incomparably more far-sighted manner, than
in the old prehistoric days of barbarism and flint knives; he is already able to act on the experiences of the past, to combine closely with distant allies, and to prepare for future wants,
known only through the intelligence, long before their pressure has become felt. He has introduced a vast deal of civilisation and hygiene which influence, in an immense degree, his own
well-being and that of his children; it remains for him to bring other policies into action
that shall tell on the natural gifts of his race." (p. 352.)
"How consonant it is to all analogy and experience to expect that the control of the nature
of future generations should be as much within the power of the living, as the health and
well-being of the individual is in the power of the guardians of his youth." (p. 351.)

Galton puts on one side such social arrangements as existed in Sparta
"as alien and repulsive to modern feelings"l and confines his discussion to
"agencies that are actually at work, and upon which there can be no hesitation in 8peaking."
(p. 352.)

He now takes in succession a series of factors which affect the natural
ability of nations. He first stresses differential fertility and says that the
wisest policy is that which retards marriage among the weak and hastens it
among the vigorous classes. He was the first, I believe, to draw attention
to the fact that many social agencies have been" strongly and banefully
exerted in the precisely opposite direction." He points out how a very slight
difference in fertility of two classes of the community will in one or two
centuries enormously change the constituents of a population. He indicates
that early marriage not only increases fertility, but by causing more overlapping of generations largely increases population apart from increased
fertility. After referring to the rapidly waning influence of any subsection
of a race which postpones marriage, Galton continues:
"It is a maxim of Malthus that the period of marriage ought to be delayed in order that
the earth may not be overcrowded by a popula.tion for whom there is no place at the great
table of nature. If this decline influenced all classes alike, I should have nothing to say about
it here, one way or another, for it would hardly affect the discussions in this book; but as it is
put forward as a rule of conduct for the prudent part of mankind to follow, whilst the imprudent are necessarily left free to disregard it, I have no hesitation in saying that it is a most
pernicious rule of conduct in its bearing upon race. Its effect would be such as to cause the
race of the prudent to fall, after a few centuries, into an almost incredible inferiority of numbers
to that of the imprudent, and it is therefore calculated to bring utter ruin on the breed of any
country where the doctrine prevailed. I protest against the abler races being encouraged to
withdraw in this way from the struggle for existence. It may seem monstrous that the weak
should be crowded out by the strong, but it is still more monstrous that the races best fitted
to playt~~ir part on the stage of life should be crowded out by the incompetent, the ailing,
and the desponding.
The time may hereafter arri\"'e, in far distant years, when the population of the earth shall
be kept as strictly within the bounds of number and suitability of race, as the sheep on a wellordered moor or the plants in an orchard-house; in the meantime, let us do what we can to
encourage the multiplication of the races best fitted to invent and conform to a high and
generous civilisation, and not, out of a mistaken instinct of giving support to the weak, prevent
the incoming of strong and hearty individuals." (pp. 356.,..-7.)
I This point is very important, for superficial critics of eugenics have asserted that Galton
advocated 'Spartan' methods of mating. The creation of a superior intellectual caste, with a
religious feeling against mating outside it, and a national encouragement of its early marriage
and its fertility formed Galton's policy. The adequate endowment of superior motherhood. so
that wOll'ien of marked intelligence shall have greater freedom in the choice of the father of
their children is possibly the. only considerable addition which has been made since by cautious
eugenists to Galton's positive policy.
.
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The above is one of the most noteworthy passages in which Galton condemns the teaching of unrestricted birth-controP. And its wisdom appears
convincing to any but Neo-Malthusian fanatics! The imprudent, the feckless,
and the feebleminded by their very nature will not control their births, and
the higher intelligences will and do. Birth-control is poison to a race which
h38 not legislatively organised a differentml fertility of its castes; it is death
to a race which has not regarded its own fertility in relation to that of its
neighbours and possible enemies. The fear France exhibits before"'Germany
to-day, even after a successful war, is largely the outcome of her neglect of
these Galtonian axioms 2 •
Galton's condemnation of unthinking birth-control is followed by a still
stronger condemnation of the teaching of the Catholic Church, which chose
to preach and exact celibacy from its most earnest devotees.
"The long period of the dark ages under which Europe has lain is due, I believe to a very
considerable degree, to the celibacy enjoined by the religious orders on their votaries. Whenever
a man or woman was possessed of a gentle nature that fitted him or her to deeds of charity, to
meditation, to literature or to art, the social condition of the time was such that they had no
refuge elsewl)ere than in the bosom of the Chnrch. But the Church chose to preach and exact
celibacy. The consequence was that these gentle natures had no continuance, and thus by a
policy so singularly unwise and suicidal that I am hardly able to speak of it without impatience,
the Church brutalised the breed of our forefathers. She acted precisely as if' she aimed at
selecting the rudest portion of the community to be, alone, the parents of future generations.
She practised the arts which breeders would use,. who aimed at creating ferocious, cnrrish and
stupid natures. No wonder that club law prevailed for centuries over Europe; the wonder
rather is that enough good remained in the -veins of "Europeans to enable their race to rise to
its present, very moderate level of natural morality." (p. 358 8.)

But the destruction of moral gentleness was not the only or perhaps the
most culpable result of Catholic policy. Galton cites the effects 'of the
Inquisition, of the martyrdom and imprisonment of original thinkers in
Spain, Italy and France.
"The Spanish nation was drained of free-thinkers at the rate of 1000 persons annually for
the three centuries between 1471 and 1781."

In Italy
"in the diocese of Como alone more than 1000 were tried annually by the inquisitors for many
years, and 300 burnt in the single year of 1416."

In France dQring

th~

seventeenth century three to four hundred thousand

J Darwin strongly supported Galton's opinion; see More Letters of Oharles Darwin, VoL II,
p.50.
2 It would be amusing, were it not sad, to note how large and influential a section of Galton's
creation, the English Eugenics Education Society, has recently been satisfying its thirst for
education at Neo-Malthusian rather than Galtonia.n springs.
S Galton refers to a relic of this monastic spirit which in his day gave an a.ble young man a
fellowship at the University, not in order that he might marry, but on condition that he did
not. That is now abolished, but the lay councils of academic institutions are still imbued with
the ignorance of the Catholic Church, they just as effectually check the fertility of the able by
allowing only celibate pittances to the young men and women whose instinct impels them to
make research and learning their calling in life. Such a layman recently pointing to the list of
the ill-pa.id staff of the Galton Laborll.tory wanted to know why it should be maintl\ined, if there
were 80 few students to be taught! .
.
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Huguenots perished in prison, at the galleys, on the scaffold or in attempting
·to escape, and an equal number emigrated. The Huguenots
"were able men, and profoundly influenced for good both our breed and our history."

This cruel policy degraded future generations, for it brought
"thouands of the foremo8t thinkers &nd men of political aptitudes to the scaffold, or imprisoned
them during & large part of their manhood or drove them as emigrants to other lands." .

Thus it came about that the Church,
"having first captured all the gentle natures &nd condemned them to celibacy, made, another
sweep of her huge nets, this time fishing in stirring waters, to ca.tch those who were the most
fearless, truth-seeking and intelligent in their modes of thought, and therefore the most suitable
parents of a high civilisation, and put a strong check, if not a direct stop, to their progeny.
Those she reserved on these occasions, to breed the generations of the future, were the servile,
the indifferent and again the stupid. Thus as she--to repeat my expre8sion-brutalised human
nature by her system of celibacy applied to the gentle, she demoralised it by her system of persecution of the intelligent, the sincere, and the free. It is enough to make the. blood boil to
think of the blind folly that has caused the foremost nations of struggling humanity to be the
heirs of such hateful ancestry, and that has so bred our instincts as to keep them in an un~
necessarily long-continued antagonism with the essential requirements of a steadily advancing
civilisation." (pp. 358-9.)
.

Such is Galton's terrible indictment of the effect of the Roman ecclesiastical policy. It has not been refuted, and it cannot be, except either by
denying the value of original' thinking to mankind, or demonstrating that
originality of mind is not an heteditary characteristic. It is little wonder
that eugenics has met,'with small appreciation from Catholic writers. Yet
the charge has no longer other than historic value; the will· to persecute
may s~ill exist in the ecclesiastically minded, but there is little force behind
it; the old religions; except in savage races, have lost their hold on tribal
imagination; we are seeking new religious ideals. And, as for the Roman
Catholic celibacy, it may now, with a few if notable exceptions, be looked
upon as a eugenic rather than a dysgenic factor.
Galton finally points out how in a young colony
"the strong arm and enterprising brain are the most appropriate fortunes for a marrying man,"

but in an old civilisation the factors at work are far more complex.
"Among the active ambitious classes, none but the inheritors of fortune are likely to marry
young."

Men of moderate but more than average ability will not do so because
"their future is not assured except through a good deal of self-denial and effort."

Men of great ability, even if they m~rry young, think of social position
and desire to found families and are attracted by wealth in the first place.
Thus Galton holds that in an old civilisation there is a steady check on the
fertility of the abler classes, so that the race gradually deteriorates, until
"the whole political and social fabric caves in, a.nd a greater or less relapse to barbarism takes
plaoo, during the reign of whioh the race is perhaps able to recover its tone." (p. 362.)
"The best form of civilisation in respect to the improvement of the race would be one in
which society was not costly; where incomes were chiefly derived from professional sources,
and not mush through inheritance; where every lad had a chance of. showing hi~ abilities, and,
if highly-gifted, was enabled to achieve a first-class education and entnmce into professional
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life by the liberal help of the exhibitions and scholarships which he had gained in his early
youth; where marriage was held in as high honour as in lUlcient Jewish times; where the pride
of race was encouraged (of cout'8e I do not refer to the nonsensical sentiment of the present
day that goes under that name); where the weak could find a welcome and a refuge in celibate
monasteries or sisterhoods, and lastly, where the better sort of emigrants and refugees from
other lands were invited and welcomed, and their descendants naturalised." (p. 362.)

. Such was the gospel of national welfa~e that Galton taught in 1869more than half a century ago-then as now indicating a funda~ntal truth.
What progress have we made towards his ideal in the fifty intervening
years 1 Well, we have the educational ladder, and men can and actually do
to some extent mount it. But wealth, especially in these last years, has
grown a still more destructive factor of social stability, and the relatively
low fertility of the abler families has been emphasised, not reduced. Yet,
if the need for race-betterment has become greater, the recognition of that
need has undoubtedly become more widespread; and that recognition we
owe, not a little, to the labours of Galton in the last ten years of his life.
The last chapter of Galton's work reads somewhat quaintly now, partly
in the light of later researches by others, and partly because of the progress
Galton himself made later in hereditary theory. He adopts Darwin's theory
of Pangenesis which was clearly much exercising his mind at this time. He
speaks twice of the "gemmules "-i.e. the germs thrown off by each cell .
and carrying its hereditary qualities-as "circulating in the blood" (pp. 363
and 367) and even propagating therel. Darwin did not at this time correct
the error, if error it was, in Galton's interpretation, although he wrote very
enthusiastically about the book. Galton illustrates what he considers would
be the results of the theory of Pangenesis by a series of rather quaint
analogies in the midst of which we find his theory of stability-later more
fully developed-illustrated by the oscillations of a rocking-stone stable
until violent movement throws it over into a new position of equilibrium.
In a footnote, pp. 371-2, we find Galton, on the basis of Pangenesis, feeling
his way towards the Law of Ancestral Heredity-namely that the influence
of an individual ancestor in the nth generation diminishes in geometrical
progreS8i~n. He states that the treatment of heredity on the basis of
Pangenesls
"seems well within the grasp of a.nalysis, but we want a collection of facts, such as the
breeders of animals could well supply, to guide us for a few steps out of the region of pure
hypothesis." (ftn. p. 372.)

Herein lies the germ of the quantitative or statistical theory of heredity.
Again Galton points ou~ th!1t the artificial breeder of ~h by taking milt
from the male and aUowrng It to fall on the ovum deposIted by the female
can produce a new individual life, and that the characteristics of th~
individual are largely under bis control, if he has studied the parents. But
1 "Mr Da.rwin maintaiDs, in tbe theory of Pangenesis, that the gemmules of innumerable
qualities, derived from ancestral sources, circulate in the blood, and propagate themselves,
~neration after generation, atHI in the state of gemmules, but fail in developing themselves
into cells; because other antagonistic gemmules are prepotent and overmaster them, in the
struggle for points of attachment, etc." (p. 367.)
15
PGn
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"all generation is physiologically the same, and therefore the reflections raised by wha.t has been
stated of fish are equally applicable to the life of man." (p. 375.)
"Nature teems with latent life, which man has large powers of evoking under the forms
and to the extent which he desires. We must not permit ourselves to com~ider each human or
other personality as something supernaturally added to the stock of nature, but rather as a
segregation of what already existed, under a new shape, and as a regular consequence of
previous conditions. Neither must we be misled by the word 'individuality,' because it
appears from many facts and arguments in this book that our personalities are not so independent as our self-consciousness leads us to believe. We may look upon each individual as
sOmething not wholly detached from its parent source-as a wave tha~ has been lifted and
shaped by the normal conditions of an unknown, illimitable ocean. There is decidedly a soli·
darityas well as a separateness in all human, and probably in all lives whatsoever, ...•••.
It points t<> the conclusion that all life is single in its essence, but various, ever varying and
interactive in its manifestations, and that men and all other animals are active workers and
sharers in a vastly more extended system of cosmic action than any of ourselves, much less of·
them, can possibly comprehend. It also suggests that they may contribute, more or less consciously, to the manifestation of a far higher life than our own, somewhat as-I do not propose
to push the metaphor too far-the individua.l cells of one of the more complex anima.ls con.tribute to the manifestation of its higher order of personality." (p. 316.)

This wonderful final pas'sage of Galton's work foreshadows the doctrine
of the continuity of the' germ-plasm, the one eternal, amid transitory
individual bearers of the life-giver. But it goes further, it reminds us that
on the theory of evolution all present forms of germ-plasm are ancestrally
related, are all deScended from a single primary form of plasma to which
we can give the name Life. This is the solidarity of all living forms which
Galton refers to, and which leads him to look upon the living Universe as
a pure theism-if indeed he did not mean a pure pantheism. It needed the
imagination of a great scientist to give such a turn to the inspiration of the
poet:
Was war' ein Gott, der nur von. aussen stiesse,
1m Kreis das All am Finger laufen liesse,
Ihm ziemt's, die Welt im I nnern zu bewegen,
Natur in sieh, sich in Natur zu hegen,
So dass, was in Ihm lebt und webt und ist,
Nie Seine Kraft, nie Seinen Geist vermisstl.

How many men have talked glibly of the continuity of the germ-plasm
without realising the solidarity of all life which flows from it! How few
reading Galton's views on the religious nature of eugenic belief have grasped
how· closely his doctrine of race-betterment was associated with the pantheism, to. which his view of the germ-plasm had led him. For Galton the
Deity was synonymous with Life in its entirety and he asked us to aid Life
struggling to fuller expression by elevating the race of man. Georgians
may term this idea the sentimentality of a mid-Victorian; but after all it
is less of a dogma than that of some of their number, who tell us that the
Deity is limited in his powers and ask us to come-in some unexplained
manner-to his assistance.
Hereditary Genius is one of the great books of the world, not so much
by what it proves, as by what it suggests. Detailed proof was to come.
afterwards, step by step. Its publication formed the central epoch of Galton's
life and nearly all his later work may be seen therein to take its origin. If
1

Goethe, Gott und Welt. Proemion..

"
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it met with a cool reception, it was because the world was not ripe for it.
Two men, however, perceived its value; Darwin wrote: "I congratulate you
on producing what I am convinced will prove a memorable work" (see our
Plate I,Vol. I); and Alfred R. Wallace said of it in thejust-born-Nature 1 :
"Turning now to the concluding chapters of the book, we meet with some of the most
startling and suggestive ideas to be found in any modern work.... These concluding chapters
stamp Mr Galton as an original thinker, as well as a forcible and eloquent writer, and his book
will take rank as an i.mportant and valuable addition to the science of human nature."

Those judgments, not contemporary newspaper opinions, have- stood the
test of time.
C. PAPERS OLOSELY ASSOCIATED WITH THE THEME
OF HEREDITARY GENIUS

Two further popular papers are closely related to Galton's Hereditary
Genius and may be considered here. The first is entitled: "Statistical Inquiries
into the Efficacy of Prayer"; it appeared in the Fortnightly for August
1872'. It led to a certain amount of controversy in the pages of The Spectator
in which Galton took part, but it also so pained-I think unreasonably-many
worthy folk that Galton was treated for a time as a very flippant freethinker.
His opponents asserted first that the desire to pray is intuitive in man, and
secondly that the cogency of intuition is greater than that of observation.
If the word 'intuitive' be interpreted to mean' instinctive' and the words
'to pray' be interpreted 'to cry out in despair or in agony,' then the terrible
cry of the young rabbit when the stoat springs upon him-a cry which is
made to no one in particular-is an intuitive prayer. But if prayer means an
appeal for temporal aid to a supernatural power, then the savage does not
pray until the missionary teaches him. As Galton points out, obedience to
dreams, belief in incantations, fear of witchcraft, fetish worship and tabu
are intuitive, for they occur in uncivilised peoples all the world over. In
modern civilisation the mother replaces the missionary and the child is taught
with caressing earnestness to pray for temporal blessings, and in distress
to appeal for aid to an all-seeing and all-loving deity. What wonder that
this nursery-theology pervades human life, and being associat~d with a child's
earliest and deepest feelings, should come to be looked on as intuitive! The
habit of prayer, until its source has been analysed, is held to be of primeval
origin. The theologians who accept the objective efficacy of prayer-.i.e. not
merely its subjective value to certain natures, but its power. to produce
temporal blessings-are the descendants of those who only a few centuries
ago believed in the efficacy of auguries, of ordeals, of ecclesiastical blessings
and cursings, in the existence of demoniacal possession and the value of
exorcisms, in the possibility of witchcraft and of miraculous cures. All these
the English Ohurch has now suppressed as of 'superstitious' origin. But it
was the more or less unconscious use of statistics which demonstrated the
idle character of these 'intuitive' beliefs. Observation proved greater than
1
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the cogency of intuition in these cases; then why should the theologians of
to-day, if summoned on the grounds of observation or statistics to give up
a belief which has far less claim to be considered an intuition, start with
naIve indignation, as at a previously unheard-of and most unreasonable
interference 1 1
I do not think Galton propounded his thesis of the statistical inefficacy
of prayer-as Clifford in other like matters stated he did-with the view of
"drawing" The Spectator. He came to his topic naturally and unexpectedly.
In his study of the' Divines' for his Hereditary Genius, he had been struck
by "their wretched constitutions" (see our p. 101). To obtain a measure of
this Galton investigated their age at death, and compared it with that ofother
classes. Using Ghalme'rs's Biography and The A nnual Register, Galton found
Artists
Men of Literature and Science
Clergy
Lawyers
Medical Men

64'74}
65'22
66'42
66'51
67'07

Mean age at death.
.

Galton holds that the clergy are a far more' prayerful class' than lawyers
or doctors, and yet, although the numerous published collections of family
prayers are full ofpetitions for temporal benefits, and the prayers of the clergy
are for protection against the perils and dangers of the night and of the day
and Cor recovery from sickness, such prayers appear to be futile in result 2• The
above statistics are for eminent men, and therefore may be supposed to be in
the case of 'Divines' for those of marked piety. Galton also cites Guy's data B
which provide the following figures:
Members of Royal Houses
Artists
Medical Men
Men of Literature and Science
Lawyers
Clergy
Gentry

64'041
65'96
67'31
67'551
68'14
69'49
70'22

Mean age a.t death.

The members of. the Royal Houses are the persons whose longevity is
most widely and continuously prayed for, and they have the least average
length of life I But the mass of clergy-as distinct from eminent divineshave a longer life than the mass of lawyers or medical men. Galton attributes this to the easy country life, family repose, and sanitary conditions, but
his critics might well have attributed the result to the greater prayerfulness
of the lesser clergy. The greater length of life of the clergy as a whole is
now a well-established actuarial fact, but probabll to-day no one associates
it with prayerfulness. Galton gives a good many illustrations of the want of
efficacy in prayer, e:g. the relatively short lives of missionaries, the distribution of still-births as between clergy and la.ymen being wholly unaffected by
I Letter of Galton to TM Sp«;tator, 1872, Augullt 24.
In editorials Bond correspondence the
discussion lasted from the issue of August 3 until that of September 7.
2 Fortnightly (loc. cit.), p. 129.
B Journal of R. Statist. Society, Vol. XXII, p. 355.
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pIety, the fact that the nobility are peculiarly subject to insanity notwith.
standing that our Liturgy prays that they may be endued "with grace, wisdom
and understanding," the fact that insurance offices make no differences in the
insurances ofpious and profane persons, or ofships fitted outfor pious or profane
purposes, although they are for ever measuring slight differences of risk, etc.
In his last paragraphs Galton turns t6 the subjective value of prayer:
"Nothing that I have said negatives the fact that the mind may be relieved by the otter&llOO
of prayer. The impulse to pour out the feelings in sound is not peculiar to maD. Any mother
tha.t has lost her young, and wanders about moaning and looking piteously for sympathy, possesses
much of that which prompts men to pray in articulate words. There is a yearniIig of the heart,
a craving for help, it knows not where, certainly from no source it sees." (p. 135.)

The paper concludes with a fine statement which at least emphasises the
religious comfort Galton found in his own pantheistic views and from which
freethinkers without those views may still draw consolation:
"A confident sense of communion with God must necessarily rejoice and strengthen the
heart, and divert it from petty cares; and it is equally certain that similar benefits are not
excluded from those who on conscientious grounds are sceptica.l as to the reality of a power of
communion. These can dwell on the undoubted fact, that there exists a solidarity between themselves and what surrounds them, through the endless reactions of physical laws, -among which
the hereditary influences are to be included. They know that they are descended from an
endless past, that they have & brotherhood with all that is, and have each his own share of
responsibility in the parentage of an endless future. The effort to familiarise the imagination
with this great idea has much in comnJOn with the effort of communing with a God, and its
reaction on the mind of the thinker is in many respects the same. It may not equally rejoice
the heart, but it is quite as powerful in ennobling the resolves, and it is found to give serenity
during the trials oflife and in the shadow of approaching death." (p. 185.)

I now turn to the last popular appeal which Galton made for conscious
race-betterment for more than 30 years. As he himself has said, the time was
not ripe for such a programme as he had in mind, and he did not recur to
the topic until 1901. The paper appeared in Fraser's Magazine in January
1873\ under the title: "Hereditary Improvement." It opens as follows:
"It is freely allowed by most authorities on heredity, that men are just as subject to its laws,
both in body and mind, as are any other animals, but it is almost universally doubted, if not
denied, that an establishment of this fact could ever be of large practical benefit to humanity.
It is objected that, philosophise as you will, men and women will continue to marry, as they
have hitherto done, according to their personal likings; that any prospect of improving the race
of man is absurd and chimerical, and that though inquiries into the laws of human heredity
may be pursued for the satisfaction of a curious disposition, they can be of no real importance.
In opposition to these objections, I maintain, in the present essay, that it is feasible to improve
the race of man by a system which shall be perfectly in accordance with the moral sense of tOO
present time." (p. 116.)

Galton holds that conscious race-betterment must arise

as

soon as the

1 Vol. VII, New Series, pp. 116-30. I may, perhaps, he permitted to interpolate here a
remark, which is true if pessimistic. The impression which has remained to me from younger days
of the relatively high intellectual s~ndard of mid-Victorian magazines has been confirmed by my
re-examination of them for the purposes of this biography. These old magazines-many of them
now dead-are full of good work by the best minds of that age, both literary and scientific; the
magazines of to-day-from big to small-are almost entirely written by professional journalists
.toamuse an uncultured public. The writers bear as a rule names which have made no perma.nent mark on literature, science or politics, and their readers leave these productions to litter
the ra.ilway carriage or the sea-beach.
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mass of educated men shall have learnt to appreciate the truth of the ordinary doctrines of heredity. In this paper he begins his long inquiry as to the
relative influence of nature; or as he here calls it 'race,' and nurture.
"There is nothing in what I am about to say that shall underrate the sterling value of
nurture, including all kinds of sanitary improvements; nay I wish to claim them as powerful
auxiliaries to my cause; nevertheless, I look upon race as far more important than nurture;
Race has a. double effect, it creates better and more intelligent individua.ls, and these become
more competent than their predecessors to ma.ke laws and customs, whose effects shall favourably
react on their own health and on the nurture of their children1
Constitutional stamina.,
strength, intelligence, and moral qualities cling to a breed, say of dogs, notwithstanding many
generations of careless nurture, while careful nurture, una.ided by selection, can do little more
to an inferior breed than eradicate disease and make it good of its kind." (pp. 116-7.)

Galton points out that the mass of the population is never likely to enjoy
sanitary conditions as good as are now enjoyed by the wealthy classes, but in
these classes we frequently find narrow-chested men, delicate women and
sickly children; they are very far from possessing those high physical and
mental qualities which are the birthright of a good race. Their physical and
mental failures are much more frequent than the sickly and misshapen contingent which is found in the stock of any of our breeds of domestic animals.
The best environment will not free mankind from weaklings, they can only
be 'bred out.' Galton considers that the forms of civilisation at present prevailing tend to spoil a race, and two of their chief factors are the following:
"The first is, the free power of bequeathing wealth, which interferes with the saluta.ry action
of natural selection, by preserving the wea.lthy, a.nd by encouraging marriage on grounds quite
independent of persona.! qua.lit'es; and the second is the centralising tendency of our civilisation,
which attra.cts the abler men to towns, where the discoura.gement to marry is grea.t, and where
marria.ge is comparatively unproducti~e of descendants who rea.ch &dult life." (p. 117.)

Galton at this time believed strongly in the evil influences of town-life,
and we shall shortly discuss a paper by him on the subject. He thought
town-life selected those who are able to withstand best zymotic diseases and
impure and insufficient food, but such a population is not necessarily foremost in the qualities which make a nation great. But to this it may be
:r:eplied that if town-life does attract some abler men, it also attracts the
men who can stand behind a counter, or operate· a machine, but whose
physique is quite inadequate to plough a straight furrow. or to collect the
sheep from the high moor. The problem cannot really be answered by a comparison of existing factory operatives and rural labourers, unless we know the
nature otthe town-immigrants at the time of their migration. Galton appears
to me on saferground when he turns to the mental characters and emphasises
his earlier conclusions that the intelligence of men to-day has not kept pace
with the growing complexity in trade and profession, nor with the increasingly
difficult duties of thecitizens of modern large nations.
"Great natioDs, instead of being highly organised bodies, a.re little more tha.n aggregations
of men severally intent on self-advancement, who must be cemented into 80 mass by blind
feelings of gregariousness and reverence to mere rank, mere authority, and mere tradition, or
they will assuredly fall asunder...•.• But the case would be very different in those higher forms of
IThe 'hard cradle' may be a distinct advantage, as the biographer has observed in visiting
the kennels of wealthy breeders of pet dogs.
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civilisation, vainly tried as yet, of which the notion of personal property is not the foundation, out
which are, in honest truth, republican and cooperative, the good of the community being literally
a more vivid desire than that of self-aggrandisement or any other motive whatever. This is a
stage which the human race is undoubtedly deStined sooner or 18 ter to reach, but which the deficient
moral gifts of existing races render them incapable of attaining. It is the obvious course of
intelligent men-and I venture to say it should be their religious duty-to advance in the
direction whither Nature is determined they shall go; that is towards the improvement of their
race.. Thither she will assuredly goad them with a ruthless arm if they hang back, and it is of
no avail to kick against the pricks
For my part, I cling to the idea of a conscious solidarity
in Nature, and of its laborious advance under many restrictions, the Whole being conscious of
us temporarily detached individuals, but we being very imperfectly and darkly conscious of the
Whole. Be this as it may, it becomes our bounden duty to conform our steps to the paths which
we recognise to be defined, as those in which sooner or later we have to go. We must, therefore,
try to render our individual aims subordinate to those which lead to the impl'Ovement of the
race. The enthusiasm of humanity, strange as the doctrine may sound, has to be directed
primarily to the future of our race, and only secondarily to the well-being of our contemporaries.
The ants who, when their nest is disturbed, hurry away each with an uninteresting looking
egg, picked up at hazard, not even its own, but none the less precious to it, have their instincts
curiously in accordance with the real requirements of Nature. So far as we can interpret her,
we read in the clearest letters that our desire for improvement of our race ought to rise to the
force of a passion; an? if others interpret Nature in the same way, we may expect that at some
future time, perhaps not very remote, it may come to be looked upon as one of the chief religious
obligations. It is no absurdity to expect, that it may hereafter be preached, that while helpfulness
to the weak, and sympathy with the su /fering, is the natural form of outpouring of a merciful and
kindly heart, yet that the highest action of all is to provide a vigorous, national life I, and that
one practical and effective way in which individuals of feeble constitution can show mercy to
their kind is by celibacy, lest they should bring beings into existence whose race is predoomed to
destruction by thelaws of Nature. It may come to be avowed all a paramount duty, to anticipate
the slow and stubborn processes of natural selection, by endeavouring to breed out feeble constitutions, and petty and ignoble instincts, and to breed in those which are vigorous and noble and
socia!." (pp. 118-20.).

I have given nearly the whole of this lengthy passage because it contains
the whole gospel of eugenics-then termed by Galton (p. 119)' viriculture.'
The world, in a crude sort of way, looks upon Galton as a 'eugenist,' but
hardly knows what the word means, still less recognises why it was a religious faith to him. Of his pantheism, based upon the solidarity of nature
as evidenced by the continuity of the germ-plasm, it realises nothing; that
he wanted race-improvement in order that men might be good socialists in the
highest sense-which their lack of intelligence at present denies them-has
scarcely been whispered. Even now if I characterised Galton as a freethinking pantheist, who desired to reach a socialistic state by breeding supermen
for intellect-and every word of this characteristic is a literal fact-I should
be accused by the bulk of his acquaintances of misrepresentation,· and by
many of his friends of sensationalism, the explanation being, that Galton
wrote far more than he spoke of his philosophy of life, while the majority of
men talk more of their heroes than they read of their written thoughts;
1 And again p. 128: "We shall come to think it no hardheartedness to favour the perpetuation of the stronger, wiser and more moral races, but shall conceive ourselves to be carrying out
_the obvious intentions of Nature by making our social arrangements conducive to the improvement of their race." I cannot but believe that Nietzsche took his doctrine of scorn and contempt
for the feeble-with the cynicism (I should liketo write the 'sardony') of a social invert-from
Galton.
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whence we can easily explain why the popular conception of a great leader
of thought is nearly always vacuous, for It lacks that terse characterisation of
individuality which can spring only from first-hand study of a man's mind.
Galton's thesis is that artIficial selection in our race is lowering its type;
the 'typical condition' of a race is that in which there is a moderate amount
of healthy natural selection and fair conditions of nurture. He illustrates
the lowest quarter of a race by statistics of French conscripts in which
were rejected in 1859. He estimates that some 5
of these may
30
have been rejected owing to injury or accident, but holds that one-quarter of
the French youths are naturally and hereditarily unfitted for active life. To
illustrate the uppermost quarter he cites the lads of the St Vincent trainin~
ship for seamen of the Royal Navy, where about one boy in four applicants IS
admitted, and he cites the conditions physical, mental and moral for admission.
%

%

"When I stood among the 750 boys who composed the crew, it was clear to me that they
were decidedly superior to the mass of their countrymen. They showed their inborn superiority
by the heartiness of their manner, their self-respect, their healthy looks, their muscular build,
the interest they took in what was taught them, and the ease with which they learnt it...... If
the average English youth of the future could be raised by an improvement in our race to the
average of those on board the Be Vincent, which is no preposterous hope, England would become
far more noble and powerful than she now is......The present army of ineffectives which clog
progress would disappear, and the deviations of individual gifts towards genius would be no less
wide or numerous than they now are; but by starting from a higher vantage ground they would
reach proportionately farther." (p. 123.)

I think many of ~s. would now admit not only the advantage but the
possibility of such a degree of betterment of our race. But it may be permissible to doubt whether Galton's solution of 1873 was a feasible one.
"My object is to build up, by the mere process of extensi"e inquiry and publication of
results, a sentiment of. caste among those who are na.turally gifted, and to procure for them,
before the system has fairly taken root, such moderate socia.l favour and preference, no more
and no less, as would seem reasonable to those who were justly informed of the precise measure
of their importance to the nation." (p. 123.)

The "extensive inquiry and publication of results" were to be undertaken
by the organisation of a widely extended "Eugenics Records Society," with
branches all over the country, which was to collect and digest information
as to the physique, mentality and ancestry of individuals.
"My proposition oerta.inly is not to begin by breaking up old feelings of social status, but

to build -up a caste witkin each of the groups into which rank, wealth and pursuits already
divide society, mankind being quite numerous enough to admit of this sub-classification."
(p. 123.)

It is abundantly clear that in 1873 Galton had not fully realised how unprepared the nation was for such a scheme. In the first place had such a
society or institution been created, it would have met with an impenetrable
barrier of real, if mistaken, opposition to what would have been looked upon
as prying inquiries. But still more important factors of failure would have
been the absence of any prop.erly trained mental, medical and physical anthropometricians who could have carried out adequate researches of this kind.
The work cannot be done by untrained, however enthusiastic, volunteers,
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but only under the direction of first-class scientists, and the very sciences
these men were to be adepts in-experimental psychology, medical histo~aph:r. and physical anthropometry-were either unborn or in the moat
mfantIle stages at that date. Had the sciences existed. and the scientists
been forthcoming in adequate numbers, the cost of GaIton'e network of
Eugenics Record Offices would have been' prohibitive! All this Galton very
Boon realised, and it forms the key "to his later labours-he set about creating,
or at
rate building up from feeble beginnings, the requisite branches of
science. .He later differentiated the science of eugenics from eugenics propagandism, and realised how the latter, if not adequately based on the former,
might easily, if not discreet, delay rather than accelerate the spread of
fundamental truths.
.
We are, fifty years later, scarcely yet ripe for the registration of the
fitter and abler members of our society. Indeed, while the youth of our
professional classes is now far more open to an appreciation of the fundamental importance of sex-questions on the future of the race, the main
conception of eugenics has scarcely reached the artizan classes, a~d many of
the fundamental ideas of trades-unionism are retrogressive from- the racial
standpoint 1. Galton's belief that racial improvement must depend on the
creation of a caste in each social class, a caste which will seek intermarriage,
and to which socia.1recognition wil.l giv.e different.ial opportunities for startin.g
a home and founding families. will long outlive the scheme by which he pro,.
posed in 1873 to attail! it. We may, however, learn something still &om
Galton's proposed national register. For example, that he did not think it
would be immediately adequate and successful:
"

an,.

" A. vast deal of work would be, no doubt, thrown away in collecting materials about persons
who a.fterwards proved not to be the parents of gifted children. Also many would be registered
on grounds which our future knowledge will pronounce inadequate. But gradually, notwithstanding many mista.kes at first, much ridicule and mi!!Understanding, and not a little blind.
hostUjty, poople will conf~ that the scheme is very reasonable. and works well of its oWn
accord. .An immense deal of investigation aQd criticism will" bear its proper fruit, and the"
cardinal rules for its successful proCedure will become understood aQd laid down. Such, for
example, as the physical, moral and intellectual qualifications for entry on the register, and
ea.pecu.,lly as to the increased importance of those which are not isolated, but commOn to ml!lny
mem~rs of the same family. h will be nece.saary also to have a clear idea of the lloverage order
of gifts to llim for, in the, race of the immediate future, beariQg in mind that sudden and
ambitious attempts are sure to lead to disappointment. And again, the degree of rigour or
selection necessary among the parents to insure that their children should, on the average,
inherit gifts of the ord~r aimed at. w-tly, we should learn particulars concerning specific
types, how far they olash together Or a.re mutUally helpfu1." (p. 126.)

And again, referring to voluntary marriage within the caste:
co So a man of good race would feel that marriage out of his caste would tarnish his blood,
and his sentiments would be sympathised with by all. As regards the democratic feeling, its
aIIo$rtion of equality is deserving of the highest admiration so far as it demands equal ..coniUderation for the feelings of aU, jllilt in the ~me waya.s tbeir rights are eqully ma.inWned
by the law. But it ~ further th!lon this, for it 'asserts that men are of equal Value as SO<l~1
1 Wages as a standard of craft-ability, and a.s a rough measure of capacity for founding a
home and family, have been not entirely, but very largely interfered with by Trade Union
aetion.
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units, equally capable of voting, and the reat. This feeling is undeniably wrong and cannot
last. I therefore do not hesitate in believing that if the persons on the register were obviously
better and finer pieces of manhood in every respect than other men, democracy notwithstanding,
their superiority_would be recognised as just what it amounted to, without envy, but very
possibly with some feeling of hostility on the part of beaten competitors." (p. 127.)

Thus Galton ploughed his lonely furrow, or rather Odysseus-like ploughed
that track of the restless sea which carried him between the Charybdis of
Democracy and the Scylla of an Hereditary Peerage; and the unwonted
path gave him few social or political comrades. Men do not trouble when
a brand-new halo is affixed to their old sanctities, but to suggest even -that
the old halo would befit better a new sanctitythan a worn-out fetish is sacrilege
indeed.
There is still a law in France, due to Colbert in 1669, touching the widespread oak forests ~ it runs:
"in none of the forests of the State shall oaks be felled until they are ripe, that is, are unable

to prosper for more than thirty years longer."

Thus France legislated for the parquet-floors and wine-casks of to-day, for
she did not repeal the ordinance when oak became of little service for shipping.
"Is not man," asks Galton, "worthy of more conside~tion than timbed If a nation readily
consents to lay costly plans for results not to be attained until five generations of men shall
have ~ away, for a good supply of oak, could it not be persuaded to do at least as much
for a good supply of Manl Marvellous effects might be produced in five generations (or in
166 years; allowin~ three, generations to a century). I believe when the truth of heredity as
respects man shall have become firmly established and be clearly understood, that instead of a.
sluggish regard being shown towards a practical application of this knowledge, it is much lIlore
likely that a. perfect enthusiasm for improving the race might develop itself among the educated
classes!." (p. 120.)

Thus testifies Francis Galton, much as George Fox had testified two
centuries earlier. Both were men with a strong religious enthusiasm behind
t~eir doctrines. ~ut the fo~mer, who combined knowled~e with i~ten~e convictiOn, has so far-faIled relatIvely to the latter, who combmed forCIble Ignorance
with intense conviction. Are we to attribute the difference to the 'atmosphere' peculiar to their ages, to market-place methods, or to the fact that
while Fox appealed to the individual's dubiety as to his own future, Galton
asked the individual to consider the welfare, not of himself, but of his offspring? The sanctions behind past religious beliefs will be found in the
great mass of men to have a selfish origin, welfare now or in the future.
It is conceivable that Galton's teaching, depending largely on the intensification of the herd-instinct; may need another ice-age, or defeat in a war
greater even than the 'Great War,' to impress itself upon our race. The
immediate future social history of Germany may not be uninstructive from
this standpoint to the philosophical onlooker.
We have seen that Galton in his last paper laid stress on the ill-effects
on race of town-life, and that in an earlier paper he had fully recognised the
importance of measuring the relative influence of nurture and of nature.
1 Let U8 remember that the passion to breed anime.ls e.nd to breed them for points is almost
instinctive in the Briton, and we see why our -race ought to be foremost in the study and
practi~ of eugenica.
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We now turn to certain papers dealing with these points. The first paper.
we have to notice is entitled: "The Relative Supplies from Town and Country
Families to.the Population of Future Generations"; it was the first pll.per
Galton read before the Statistical Society of London t.
"This is an inquiry into the relative fertility of the labouring classes of urban and rural
populations, not as regards the number of children trought into the world, but as regards that
portion of them who are destined to live and become the parents of the next generation. It is
well known that the population of towns decays, and has to be recruited by immigrants from
the country, but I am not aware that statistical measurement has yet been attempted of its
rate of decay: This inquiry is part of a larger one, on the proportionate supply to the population from the various social classes, and which has an obvious bearing on investigations into
the influences that tend to deteriorate or to improve our race. If the poorer classes, that is to
say, those who contain an undue proportion of the weak, the idle, and the improvident, contribute an undue supply of population to the next generation, we are justified in expecting that
our race will steadily deteriorate, so far as that influence is concerned. The particular branch
of the question to which I address myself in this memoir is very important, because the more
energetic of our race, and therefore those whose breed is the most valuable to our nation, are
attracted from the country to our towns. If, then, residence in towns seriously interferes with
the maintenance of their race, we should expect the breed of Englishmen, so far as that influence is concerned, to steadily deteriorate." (p. 19.)

It will be seen that Galton makes two great assumptions: (a) that the
population of the town decays, and (b) that the most energetic of our race
are attracted to the towns. Now there is no doubt that a considerable number
of energetic men do come from the country into the towns, but also many
weaklings and the general human refuse also migrate, and it is not at all
clear where the balance of gain may lie. If there be a large contingent of the
loafing, pauper and even criminal sections of the community who have come
from country to town, the want of fertility- in the town may be in part due
to this selection.
Captain John Graunt in his "Observations on the Bills of Mortality,"
1662, was perhaps the first to assert that the town was recruited from the
country, but he had the marked experience of Lo~don being rapidly refilled
after great plagues. Galton got Dr Farr to provide him with the size of
family of 1000 mothers between ages 23 and 40 from Coventry, and the
same series of mothers from the rural districts of Warwickshire; the former
were the wives of factory hands, and the latter of agricultural labourers.
He does not say, however, whether the wives of the factory hands were
employed or not, and he does not know whether the ages at marriage of the
town wives were differentiated from those of the rural wives. Now the town
returns show 510 wives under 32 and the rural returns only 466. It follows
therefore that· the town wives were younger in the selection made thim
the rural wives; or quite apart from the possibility of an evil influence of
town-life on fertility, we might well anticipate that the 1000 town wives
would sh(jw fewer children. Accordingly, I reconstructed Galton's table,
by considering the ages of the wives and reducing the town and country,
1 Journal, March 1873, Vol. XXXVI, pp. 19-26.
Ga.lton was elected to the Society in
1860 and served on the OOl!ncil from 1869 to 1879.
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populations to a standard population (the a.verage of the two) of wives.
. The following resulted:

Motber'8
age

Number of
wives

N umber of
h'ld
c I ren

FQCtory

per wife

Rural

Facwry Rural

Factory

I --_.- - - - - 1

24 and 25

107

91

137

130

26 and 27

122

104

209

190

28 and 29

132

119

304

279

30 and 31

120

119

299

32 and 33

128

124

34 and 35

132

36 a.nd 37
38 and 39

1'83

113

207

234

125'5

289

294

3'09

119';)

298

369

2'90

3'25

126

365

410

401

3'26

3'34

126

411

421

369

395

3'69

3'38

1085

400

367

354
208

469

3'54

3·66

114

404

417

276

3-52

241

242

120

430

100

117

100

128

1000

1'43

142

403

1000

Rural

193

371

78

FQCtory

Rural

~--I----I'~~--

127

1'28

368

59

Standud popu.
lation. Total
children
Standard
Population 1 - - - - : - - - 1

99

1

1'71
2·30
2'49

1 - - - - · 1 - - - - - - - - .'-' - - '-

Totals

I

I---,----I----;-~-.....

I-~--·I---

40

IAverage
number
of children

2681

2911

i

- '- ' -

2·68

3'54

68'5

- - I - ~ - - I - - -- - " -

2'91

1000

2728

2869

From this table we Bee that Galton overlooked the fact that bis Coventry
sample oonsisted of younger women than his rural Warwickshire mothers,
and therefore would naturally have fewer children. The average difference
on the standard population is only -14 of a child, or if we take the average
interval between births to be 2'5 years, it follows that a postponement of
marriage on the average for four months would explain this difference\ Thus
far Galton's paper would not justify any statement as to deterioration arising
from town-life. The lesser apparent fertility would be fully accounted for by
emigration of the younger women into the towns and a slight postponement
of marriage. Galton next proceeds to take the influence of mortality on the
town and rural populations. Failing other data he applies to Coventry the
mortality table of Manchester and to the rural districts of WarwicKshire
that of the 'Healthy Districts.' I do not think either of these steps is justifiable, nor again the method by which he applies these life-tables. He draws
the conclusion that:
"the rate of supply in towns to the next adult generation is only 77 per cent., or say, threequarters of that in the country. In two generations the proportion falls to 59 per cent., tha.t is
the adult grandchildren of artisan townsfolk are little more than half &8 numerous &8 those of
laboUring people who live in healthy country districts." (p. 23.)

This conclusion has been often cited as if it were rigorous, whereas it is
ra.ther an illustration of the grave difficulty of inquiries of this nature, even
1 This suggestion is supported by the fact that as the women get older there is a less dif·
ference between their number of children, e,g. Mothers 36-40, Factory 3'59 and Rural 3-52,
or the town is in excess.
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when undertaken by a man of keen insight 1. If the social conditions be
such that young mothers with a slightly postponed age at marriage are
collected in one district and old mothers with no such postponement in a
second, it is clear that the fertility of the first would appear very much
larger than these~ond, and need not in. any way be due to differences in
environment. The question of whether a town population is decadent is
really not touched by this paper; that the gross fertility was less in Galton's
instance he demonstrated, but gross fertility means very little without 8.
knowledge of the distribution of the ages and durations of marriage in the
population. The main value of the paper lies in Galton's recognition of the
problem as of first-class importance.
The idea of the above paper-'comparison of the effect of town and
country life-was the basis .of' another paper by Galton at a somewhat
later date. It is entitled "On the Height and Weight of Boys aged 14 in
Town and Country Public Schools "2. Galton's conclusion in this paper is as
follows:
"It appears that the boys of the above-mentioned ages in the country group are Ii inch
taller than those in the town group, and 7 lbs. heavier; also that this difference of height is
due, in about equal degrees, to retardation and to total suppression of growth; and la.stly, that
the distribution of heights in both cases conforms well to the reaults of the 'lAw of Error'."
(p. 174 3.)

Galton appears to have been inclined to ascribe the differentiation as not
"altogether due to bad effects of nurture on the individual boys" but "much of it to the townlife of their parents, and probably of other Ancestors." (p. 181.)

Galton's data for country schools consist in the measurement of 296 boys
aged 14 at Clifton, Eton, Haileybury, Marlborough and Wellington, i.e.
essentially of boys of the Upper Middle, professional and administrative
classes. His town boys are from Christ's Hospital, City of London School,
King Edward's School at Birmingham and Liverpool College; these schools
in 1871 drew boys largely from the Lower Middle, shopkeeping, clerking
and similar classes. Galton's conclusion that the boys of the former series of
schools were of better physique would, I feel sure, be confirmed to-day, but,
I think, it is a class and not an environmental distinction. He did not record
the categories of town and country orisin in the boys at these schools, but
only says that it is fair to assume theIr origins in bulk to be country and
town respectively. Again, I think, although he made some, he did not make
adequate allowance for the fact, that while in the first grade public schools
the most numerous boys were those aged 15, in the lower grade public
schools, the town schools, the boys of 14 and in the case of Birmingham
the boys of 13 are most numerous: In other words, at 14 the boys are
1 The President of the Royal Statistical Society cited it on February 16, 1922 at the
Ga.lton Centenary Celebration of the London Eugenics Education Society, without a word of
comment or of caution in his speech. Eugenics Review,.Voi. XIV, p. 4.
2 Journal ofthf!. Rot/al Anthropological Jmtitutf!., Vol. V, 1876, pp. 114-80.
3 We have in this paper an early practical application of Galton's method of percentile8 j
the' median' and the 'quartiles' are provided.
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already leaving the 'town' schools, while tbey appear to be still coming to
. the 'country' schools. The former are doubtless going out into business
and other occupations, and the boys that leave earliest will, as a rule, be
those most fully developed. Galton has clubbed together his schools so that
we cannot separate them out,. but one would anticipate that Liverpool
College, if it draws from Lancashire, would racially have a low stature.
Here again Galton reached a right conclusion, if the data on which he bases
it are open to criticism. If we take, as the Galton Laboratory has done,
adjacent rural and urban districts' in Worcestershire or Staffordshire and compare the children of like ages in the primary schools, then the balance of
physique is in favour of the rural. In doing this we work within the same
social class, we attempt to get the same local race, but we cannot be certain
that the town occupations have not attracted the less physically fit parents.
D..HEREDITY IN TWINS

It seems best to consider here two papers on the subject of twins, because
although they to some extent were associated with Galton's ideas on heredity,
yet they. sprung, I think, from his work on the influence of environment.
The first paper is entitled "The History of Twins, as a Oriterion of the
Relative Powers of Nature and Nurture 1. " Among the claims which twins
h~ve to attention, Galton tells ustis the fact that:
"their history afFords means· of distinguishing between the effects of tendencies received at
birth, and of those that were imposed by the circumstances of their after lives; in other words,
between the effects of nature and of nurture. This is a subject of especial importance in its
bearings on investigations into mental heredity, and I, for my part, have keenly felt the
difficulty of drawing the necessary distinction whenever I attempted to estimate the degree in
which mental ability was, on the average, inherited. The objection to statistical evidence in
proof of its inheritance has always been: 'The persons whom you compare may have lived
....-1lI!der similar social conditions and have had similar advantages of education, but such prominent conditions are only a. small part of those that determine the future of each man's life.
It is to trifling accidental circumstances that the bent of his disposition and his success are
mainly due, and these you leave wholly out of account-in fact they do not admit of being
tabulated, and therefore your statistics, however plausible at first sight, are really of very little
use.' No method of inquiry which I have been able to carry out-and I have tried very many
methods-is wholly free from this objection." (p. 391 2.)

Accordingly Galton turns to try and appreciate what relative effect
nature aqd nurture have. Galton's scheme was to consider twins who were
closely alike in youth and whether after being separated they grew unlike,
and again whether twins who being unlike in childhood were subjected to
theofmme nurture grew more alike. Galton collected his material by circu.... 1 Fraser's ¥agazine, Nov. 1875, issued with revision and additions in Journal of the Royal
Anthropological Institute (1875), Vol. v, pp. 391-406, 1876.
• .. 2 The passage is clearly written before the idea of correlation had reached Galton's mind.
The true test is whether the degree of association in mental chlloracters between relatives is the
same as that between physical characters. If it be, then it is exceedingly improbable that
nurture on the one hand should have produced exactly the same quantitative association as
nature on the other, for we can always select physical.characters which are not materially
influenced by nurture.
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larising twins or relatives of twins, and' snowballed' by asking them for
the addresses of other twins, which he remarks led to a continually widening
circle of correspondence. Finally Galton obtained information concerning
94 sets of twins (see his statement in second paper). He considers their
resemblances in the case of '35 twin-sets-each of like sex-in which 'there
was detailed evidence of close similarity. He finds that this likenessmental, physical and pathological-is maintained even when life has carried
the twins into different environments; they appear to have the same
illnesses at the same times. The answers showed that in the bulk of cases
the resemblance of body and mind continued unaltered up to old age and
under very different conditions of life; in other cases dissimilarity was
attributed wholly to some form of illness or accident which had befallen
one twin and not the other. Galton then turns to the 20' sets of twins he
had, detailed accounts of unlikeness between. He has not a single case in
which his correspondents speak of originally dissimilar characters having
become assimilated through identity of nurture.
"The impression that all this evidence leaves on the mind is one of some wonder whether
nurture can do anything at all beyond giving instruction and professional training. It emphatically corroborates and goes far beyond the conclusions to which we had already been driven
by the cases of similarity. In these the causes of divergence began to act about the period of
adult life, when the characters had become somewhat fixed; but here the causes conducive to
assimilation began to act from. the earliest momont of the existence of the twins, when the
disposition was most pliant, and they were continuous until the period of adult'life." (p. 404.)

And then follows the passagecited on p.. 8 of our first volume.
There is another passage also which is of great suggestiveness and _may
be cited here:
"Much stress is laid on the persistence of moral, impressions made in childhood, and the
conclusion is drawn, that the effects of early teaching generally must be important in a corresponding degree. I acknowledge the fact, but doubt the deduction. The child is usually taught
by its parents, and their teachings are of an exceptional character for the following reason.
There is commonly a strong resemblance, owing to inheritance, between the dispositions of the
child and its parents. They are able to understand t.he ways of one another more intimately
than is' possible to persons not of the same blood, and the child instinctively assimilates the
habits and ways of thought of its parents. Its disposition is educated by them, in the true sense of
the word; that is to say, it is evoked earliel' than it would otherwise have been. On these grounds
I ascribe the persistence of habits that date from the early periods of home education, to the
peculiarities of the instructors, rather than to the period when the instruction was given. The
marks left on the memory by the instructions of a foster-mother are soon spunged clean away."

(p.405.)

Consider, says Galton, the history of the cuckoo, which is reared exclusively by foster-parents !-Neither its note, nor its habits, nor its sympathies
are influenced by those of its foster-parents. Galton concludes generally that
with reasonable care in the collection of our data, we may ignore the. many
small differences in nurture which characterise individual cases. . '
The reader of Galton's first paper may possibly hold that he ought to
have given more of his data, but it must be remembered that his paper was
written originally as a popular article for FraseT's Magazine, and Galton was
not yet a practised statistician. His material is worthy of a fresh analysis,
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and we ho~ that this may be forthcoming. At the same time his general
-conclusion tha.t the differential effects of nurt..ure within the range of exist.ing social or possible political conditions are extremely small has been amply
confirm~ by other methods of approaching the problem.
Galton felt that this conclUSIOn was very essential in its bearing on his
theory of the heredity of the mental characters. The two principles together-i.e. inheritance of ability, and the relatively small influence ofnurture
as compared to nature-form the basis of his scheme for racial betterment.
While Galton always acknowledged the importance of a good physique, and
suggested that marks should be allotted to it in competitive examinations,
he was deeply impressed with the fact that the future lies rather with the
man of brains than with the man of muscles; he repeatedly asserted, however,
that the man of ability was very often· of good physique, and the stock
wherein the two were combined was the ideal stock for race-betterment.
In his second paper on twins, entitled "Short Notas on Heredity, etc.,
in Twins!," Galton turns somewhat more to the numerical and physiological
sides of the subject.
"The word 'twin' coveI'8 different classes of eventll-those in which each twin is derived
from a separate ovum, and those in which they come from two germinal spots in the same ovum.
In the former C&Se they are enveloped, previously to their birth, in separate membranes; and
in the latter in the same membrane. Now it appears that twins enveloped in the same membrane
are invariably of the same sex, and these a.ceording to the cases of Spaeth, who baa evidently
taken great pains to secure reliable da.ta l , are 24 per cent. of the whole number." (p. 329.)

Galton finds great variatio~ in the statistics as to twins of'various types,
but concludes that about twice as many twins are born of the same sex as
of opposite sex S• This would mean that Spaeth's percentage should have
instead of 24 0/0' It seems probable that the divergence arises
been 33
from Galton's "twice" being a rough approximation. He considers that
twins do not marry as often as other people and are less fertile. He contradicts, however, the popular belief that both twins whether of the same or
opposite sexes n.ever have children, for he had many instances to the contrary.
He says that as far as he is aware nothing corresponding to the 'free-martin'
of cattle occurs with the human twin. Still the infertility of twins Galton
considers to be so great that it renders the question of direct inheritance
of twinning difficult. He accordingly asks whether the number of twins
among the uncles and aunts of twins is in excess of the probable on the
basis of the non-inheritance of the twinning tendency. Galton shows from
Ansell's Statistics of Families that there is 1 twin born to every 100 births,
%

1 Journal, oftM Royal Anthropological Institute (1875), Vol. v, pp. 324-29, 1876.
, "Studien fiber ZwiUingen," Zeitschrift der Wiener Gesellschaft der Aerzte, 1860, Nos. 15
&nd 16.
S Let x=numoor of aingle membrane or 'like' twiWl, y'=number of double membrane or
'unlike' (i.e. only aa like aa norma.l siblings). Then according to Spaeth, x:::: i (:x; + y), nearly.
Now in :x; all twins are of the same sex, and in y only half will be of the same sex; hence total
number of all twins of same sex = x + ! y and of different sexes = ! y, but x = t '!I, and accordingly

~=~,
or there are 1'7 times as many twins of same sex as of unlike sex.
y
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or say 2 persons twins in 101 persons. Now in his own data for 94 sets of
twins he found that they had 1065 uncles and aunts, and among these were
27 sets of twins or 54 twins in 1065 persons, or, say, 1 person a twin in 20.
Galton accordingly concludes that twins are far more frequent among the
relatives of twins than in the general population or twinning must be an
hereditary character. Galton further noted that on the father's side there
were 538 uncles and aunts with 28 twins among them, and on the mother's
side 527 uncles and aunts with 26 twins among them. Hence he concluded
that the hereditary tendency to twinning was the same in the male and
female lines 1.
Two other interesting points are given in this paper: (a) the case of a
woman in a family remarkable for twins, whose single children were polydactyle, but not the twins, and (b) a pedigree-unfortunately omitting
single births-in which the intermarriages of three twinning stocks show
eight sets of twins, one triplet, and one quadrupleV.
I have endeavoured in this chapter to trace one strand of Galton's labours,
that which shows him passing from the human side of geography to anthropology, and so to heredity and race-betterment. The reader" who has had
the patience to follow my analysis of Galton's papers, will have observedthat
Galton was becoming more and more conscious that a statistical treatment
of both anthropology and heredity was necessary, and he steadily set himself
to understand the then existing statistical processes and to develop them
where necessary.. 1 have not hesitated to indicate the statistical weaknesS
displayed in some of the papers discussed in this chapter, because it was
Galton's growing consciousness in this matter that largely led to his later
contributions to statistical theory.
In 1872 Mrs Galton's mother had died and in 1874 Galton's mother

\\

Assuming one person in fifty to be a twin, Galton's 94 sets of twins lead us to a table of
the following character:
1

Uncle or Aunt
Twin

Nephe~}

or Niece

Twin

Not·twin

Totals

108

2,022

2,130

Not-twin

2,022

102,348

104,370

Totals

2,130

104,370

106,500

"-

If we assume for a moment that twinning is the result of some practically continuous variable
exceeding a certain value, the correlation for uncle and nephew would be '1817, rather low for
this relationship ('2 to '3), although such a value has occurred for physical characters occasionally.
It is possible that Ansell's value for the frequency of twin births is somewha.t exaggerated.
, A number of pedigrees of twinning stocks were presented some years ago to the Galton
Laboratory, and will ultimately be published, but having been collected because of the twinning
frequency, it is not easy to use them for measuring the intensity of heredity in twinning.
PGIl
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(Violetta Darwin) also paSsed away. We may conchide this chapter with an
extract fro~ L. G.'s Record, for it indicates that the large amount of work
which Galton published in 1874 must have been done amid much stress.
"1874. Uneasy from the very beginning about dear Mrs Galton. Frank went to s(;le her
early in February, and she died February 12th aged 90. This coming so soon after my dear
mother made a sad blank; both homes gone. We went to dear Emma [.'SisterEmmy') at-Easter
for a week and then made a few days visit to Winchester, Salisbury and Lyndhurst, the weather
not good. At Whitsuntide we visited the Jenkinsons and greatly enjoyed their lovely country.
George and Josephine [Canon Butler and his still well-remembered wife, Mrs Josephine Butler 1)
came to us at the end of J une. We were prevented going away by domestic bothers, which have
made the whole of this year sadly trying ...... We paid many visits during July and at the end
went down to Cornwall spending a fortnight with Adele and Milly ['Sister DeIly' M,rs Bunbury
and her daughter, afterwards Mrs J~thbridge) and visited Boscastle and Tintagel. - After this
we went to N. Devon till September, when we visited the Groves at Cheetle near Blandford.
On the 14th I broke a blood vessel and was very near dying, but thro' God's mercy I came
back to life and felt so peaceful and happy in my quiet sickroom, that it was not a time'of misery.
And all were so kind and good to me, and Frank eRpeciaUy, that I felt sustained by love. We
moved to Bonrnemouth as soon as I was able and then in November to dear Emma, and found
her well in her newly-arranged house. We carne home November 18th. Very severe weather
soon set in and lasted to the end of the year. Frank was ill in December and had Dr A. Clarke 2•
We had a quiet dull Xmas, no going out, and Frank had to give up his promised lectures at
Newcastle'. His book on the Nature and Nurture of Scientific Men came out in December;
occupied on inquiry about 'I'wins. On the whole a year of sad memories."
-

And yet Galton published one fundamental book, English Men of Science,
and -thx:ee memoirs in this year and wrote at least four others! He depended
singularly little upon a stable environment; -yet it must be :remembered that
years were not needed then for the collection of data_ and its:numerical
reductjion, as.in the case of modern biometric studies.
I dne of the protagonists for social purity.
I remember many years ago, one evening in
Grindelwald, being struck by a very commanding personality, one of the most 'regal' women I
had yet met; it was Mrs Josephine Butler, Mrs Galton's sister-in-law.
2 "What a pleasant man Dr Andrew Clarke is. He examined me most thoroughly, pronounced it a concurrence of irregular gout with influenza and that my heart was weak. I mend,
but not overfast." Letter of Galton to George Darwin, Xmas Day 1874. Strange to say Sir
Andrew Clarke's directions for treatment, principally diet, have survived almost the half-century.
Perhaps the wisest was: "Walk at least half-an-hour twice a day, and do the most important
headwork after breakfast, not after dinner."
S The manuscript draft of these lectures has survived.
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THE EARLY STUYD OF HEREDITY: CORRESPONDENCE WITH
ALPHONSE DE CANDOLLE AND CHARLES DARWIN
. "There isa vast difference between an intellectual belief in any subject and a living belief
which becomes ingrained, sometimes quite suddenly, into the character."
FRANCIS GALTON, Hereditary Impr()'/)ement, p. 123.

A. DE CANDOLLE AND ENGLISH MEN OF SCIENOE

As I have already indicated, Galton's writings of 1865-1875 on social
topics met with a very mixed reception. The paper on the "Efficacy of
Prayer" had been refused by Grove and Knowles for their respective journals
before it found a place in the Fortnightlyt. His views on race-betterment
met with a variety of remonstrances from the mediocrity which Galton
would efface, and which is still the blindest opponent of his ideas. Mrs
Grundy-whom Galton desired to raise two 'grades' in intelligence-was
naturally outrageously shocked. She is still shocked but, while dumb herself, has a capacious petticoat pocket whence she extracts ample sweetmeats:
for -her expostulatory and filial scribes. Galton throughout his life rarely
permitted himself to be drawn into controversy, and, as Mrs Galton records,
his work was approved by men of note. We may add by some women of
note too, although they took a line of their own, with which lam far from
certain Francis Galton fully sympathised. While advanced in many ways
far beyond his contemporaries, he never struck me as fully recognising the
need for the oncoming change in the status of women. He invariably treated
them with an old-fashioned courtesy, which had an irresistible and undefinable charm;- but the gradual entry of highly trained women,ev:en into
his own statistical studies, seemed to some extent to find him unprepared
and puzzle him. He would accept the ability, but hardly appreciated it
fully, if it were not accompanied by personal presence and a reciprocating
charm. _He could rejoice in the able woman of the salon, but I am less certain
tnat: he sympathised as fully with the equally able, but more highly trained
modern academic woman. But the men who did in 1870 could be almost
counted on the fingers of one hand! I cannot refrain from citing (by permission) the following fine letters from Miss Emily Shirreff, a woman of much
1 - "lam afraid," wrote Knowles, "that after all. my courage is not greater than Grove's.
You will think that editors are a 'feeble folk,' and so perhaps they are, but it is certain that
our constituents (who are largely clergymen) must not be tried much further just now by .
proP.Osal~following, Tyndall's friend's on prayer-and of a similar bold,-or as you yourself say _
'audacious character'."
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distinction \ because they indicate the impression Galton's work made on the
best minds of that moiety of humanity, to which I do not think even later he
ever made the great appeal-the utterance of the few words which would
have shown he realised their problems 2.
The letters referred to run as follows :
March 7th '70
SIR, Having just read your remarkable book on Hereditary Genius, I hope I may be excused for addressing these few lines to say with what extreme interest I have followed your
speculations and how, valuable seem to me many of the suggestions you throw out. But what
practical result can we hope from any such theories addressed to a society not yet civilised
enough to refrain from marriages and intermarriages in families known to bear the taint of
consumption and of madness1 Money and position are the only influences that we have yet
seen powerful enough to counteract the passion of the hour.
Your very able and original remarks on some of the causes which tended under the sway
of the church to deteriorate the race of men, especially in Spain and Italy, seem to me to bear
with great force upon some things going on around us now in this country, and still more I
believe in America. I mean the various causes which are combining to turn a large number of
the ablest and most active women away from marriage. The luxury of modern life pernicious
in so many ways has made marriage more difficult, and at the same time made the condition
of single women more precarious by making it harder for parents to provide for them. Wider
freedom of action and opinion make the conditions of married life with its fearful possibilities
of legal oppression more revolting to many women, while the just claim they put forward for
freedom to work their own way, and the resistance that claim meets with from the majority
create a, painful and mischievous sense of antagonism against men. Noone would hail more
gladly than I should a rebellion against the miserable system which has driven women to
nlarry for subsistence or position, but unfortunately the feeble will still be content to do so.
Fathers may still reckon on the larger number of their daughters willingly enough living in
idleness till a husband takes them off their hands, and saves them the necessity of providing
for their respectable independence-while the abler, the more energetic, the most fit to be
the mothers of a better generation will revolt against the injustice of our social arrangements,
and struggle singly for an independent position; thereby sacrificing at once the interests of
society and some of the highest cravings of their own nature. I hold the individuals to be
blameless, but it Beems strange that those who watch the workings of society see apparently
without an effort at resistauce that fatal tide of luxury rise, and rise aided by much that is
really refined and by all that is base and coarse in our present civilisation; and take no heed
of the probable effects upon another generation of this 'woman movement,' which judiciously
met might be made productive of almost unmixed good.
I have written a.t greater length than I at all intended and can only hope you will excUl~e
my followin~e train of thought roused by your speculations.
Believe me, Yours sincerely, EMILY SHIRRBFF.
THE COLLEGE, HITCHIN.

In a postscript the writer gives a number of corrections for a later
edition of the Hereditary Genws. It is a misfortune that we have not
Francis Galton's reply, but clearly he asked the writer for information on
what was to him a novel point. If he hoped for statistical information, it
certainly was not forthcoming in 1870.
1 She was on the first Girton Oollege Committee and for a short time took charge of the
original college at Hitchin.
~ The modern' master' is bound to disappoint the critical mind of the modern disciple in
some one or other aspect, and such an occasion came to the present. writer on hearing a lecture
by Francis Galton many years later on eugenic propagandism. The only special appeal he made
to the modern woman-to whom eugenics is a vital interest-was to throw open her house
for drawing-room meetings. The suggestion seemed to be out of touch with the modern centre
of gra.vity of women's activities and opinions.
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THE COLyEGE, HITCHIN. March 16th '70
DEAR SIR, I have been thinking very much about the opinion I expressed to you concerning the disinclination to marriage among women of a certain stamp in England and
America, and wishing very much that I could give you evidence of what to me is'certainly a
fact, but which has grown into that through a multitude of channels, minute observation,
scattered opinion in books and some aspects of opinion upon social questions. As regards
America I know I gathered much from Mr H. Dilon's two works, also I remember some
papers of Mr F. Newman which left me the same impression. Generally, the tone of what
some call the most advanced (and which appear to me the most exaggerated) views of the
'woman question' treats marriage and the home position of the wife and mother with a sort of
half contempt which indicates the feeling I speak of. Mr Mill has expressed what women have
been feeling more and more for years past concerning the injustice of the irresponsible despotism
under which they live; it may be and often is a benevolent despotism, but absolute governments are not in fashion and the reaction of liberal politics has doubtless affected the views of
home life. Women have little hope of any change that law can make in their destiny,-better
therefore they say to be independent of men. All that foolish talk about equality (foolish
because it never can be proved one way or the other and has very little bearing 'upon the
practical question) has stirred up feelings of antagonism and these are most unfavourable to
marriage. I believe men do not realise to what a miserable extent women have married for
position or independence, and degrading as the system has been it must be owned that to the
larger number there. was no other resource,-they had no openings for employment and their
families did not provide for them. Now therefore that there is so much stir about occupation
for women and that they see for the first time a vision of independence to be earned by their
own work, it is, perhaps, a necessary-at any rate a natural-result that they should look with
some dislike to what seems the refuge for weaker minds. I believe that the feeble influence of
passion over women-educated women at any rate-as compared with affection aids this state
of things. If they do not meet with the individual who calls forth the strong affection, and for
whom any sacrifice is light, a single life has nothing from which they shrink. If they can live
without hardship they feel that they have much in the sense of freedom to compensate for any
advantages marriage might have given. In France they will not bear the social discredit of
old maidism, but the same struggle for independence is going on and is more easy to carry on
within the limits of married life than in England. I think that the frequency with which we
see women of property remain single is a corroboration of what I have said. But I feel that
all I have written is most vague and can only show you the nature and direction of the evidence
that has produced this conviction on my mind-one to which I give no welcome-for with all
its ignorant shortcomings in practice, I am sure the old theory of life is that which is true to
Nature, and that the existence of man or woman is a.bortive without the other. I say this
only to let you know tha.t my belief is not born of my own prepossession. Should I come across
any facts or views I think might be interesting to you on this point, I shall have great pleasure
in sending them to you. Yours truly, EMILY SHlRREFF.

1 do not think Galton fully heard this knocking of the younger generation on the door. He had assumed that the abler men could have the
abler women for the asking, but what if the social evolution were to be such
that the latter tended to stand aloof from marriage altogether? The writer
of these letters may have put the matter vaguely in 1870-she was only at
the beginning of the great movement of the last fifty years, and must fail
to foresee all its phases. Yet she grasped a danger to the race, that the
author of Hereditary Genius had not hinted at-the danger that the abler
woman, when she has once realised her powers, may' prefer to remain unmarried l • You may press upon her the religious duty of race-betterment,
1 I think this 'fear' of the 'seventies has largely materialised into a statistically demonstrable
fact in the last thirty years. The abler men, either by choice or necessity, do not mate with
the abler women, and the latter either by choice or necessity remain to a very large extent
unmarried.
.
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and slie" may put you to confusion by distinguishing between the social and
honourable duty of parentage, and the iildividua1istic and oner:O.llS duti~s of
marriage~ We may much desire, I fear now in vain, to see GaltOl/s replies'
to these lett~rs;, but I do not think he saw how the emancipation of women
mU8:t change;the ~pect of his proposals formce-betterment!. Had he done
so~he must'~urely have given us some light' on Qne of the most difficult
Pwblems of 'bur 'present day civilisation. I cannot- find trace of it in Galton~s
latef..wiitings on eugenics, and the present legislative pittance'to lying""in
mothers of the artizan classes is only a travesty of what the eugenist understands by the endowment of the physically and psychically abler mothers in
each caste of our modern highly differentiated social orgai).isation.
"
, We have fllrtherevidence, however, of the manner in which Hered·itciry
Genius' stirred up men by its suggestions, if not to new investigations, at
any rat'e-to the publication of work they had in mind..Noteworthy in. this
J."espect is Alphonse de Candolle's book: Histoire des Sciences et des Savants
depuis deux Siecles, published in 1872.. It shows undoubted signs "of
Galton's influence, if only as an irritant, and one may reasonably question
how ,and when it would have been issued, but for the Hereditary Genius of
1869. De Candolle, son of the still more distinguished botanist, was, as befits
~botanist, more impressed. than Galton with the influence of environment;
and he quite,·possibly gave too little weight to the selective immigration
into Switzerland, which has gone on at various periods to the great advantage
~ft~e intellectual life of that little country. Certainly some of hiS criticiSm~
ofGalton appear to me hasty and unjustified, and counter-criticisms against
his-own~ work .could be easily raised, were it worth doing. The main' point
is ,that after .~ eertain amount of friction these two able men became friends
and mutually i.nspired each other's ideas and work. Just as we may consider
De. Candolle's work as brought to birth-perhaps prematurely-by Galton's
He:reditary Genius, so Galton's English Men of Science, their Nature and
Nurture of 1874, while an extension of the corresponding chapter in the
Hereditary Genius, was prompted by De Candolle's Histoire des Sciences 2:
, The 'correspondence between these two men gives a greater insight into
Galton's manner of thought at this period than any other record-except his
writings-which has been preserved from that date. Communications with
EngliSh sci~ntific friends-Darwin excepted-were largely verbal. They are
lost in tne after-dinner talks of the Athenaeum and of the Royal Society c1ubs.
1 Ile was ~o't opposed to the academic education of' women-witness the following letter of
.
.
Charles Darwin. to bis son. George of Feb. 27 [1881]:
"You will have heard of the triumph of the Ladies at Cambridge [Grace of Senate admitting
women to University examinations carried by 398 to 32]. The majority was so enormous that
many men. op bc;>.th.~ides did not. think it worth voting. Themiriority, was received with jeers.
!Io.r.ace was Bent. to the Th.dies College to communicate the succeSs and was received with
en·tbusiasm. Frank and F. Galton went 'up tOYote. We had F. Galton to Down last Sunday.
He-was splendid fun and told us no end of odd things." A -Century of Family Letters, 1904,
Vol.u, p. :nD. .
- .
,But Galton naturally did not realise all:that would flow from the mov~ment.
•
2, '--'lth()pgh~ tlwot.a aomewh~t'sin;l.jlari.n.vestigation J;J1ight be made with .advantage into the
history of English men of science." Memories, p. 291.
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Oorrespondence with A.lphonse de Oandolle
42,

RUTLAND GATE, LONDON~

1$
Dec.'27/72.')

DEAR SIR, I thank you much for your volume which I received about a fortnight since ~Ild
which I have read and re-readwith care and with .great instruction to myself.. Allow me to oo'n-,
gratulate you on the happy idea of accepting the nominations of the French ,Academy and silnil~,'
bodies as reliable diplomas of scientific eminence, and on thus obtaining a solid b~~;for your;
reasoning. I must however express no small surprise at the contrast between your jiid~tnen~'
on' my theories and your own conclusions. You.y and imply that my views on hen;ditatY:
genius are wrong and ·that you are going to correctthein; well, I read on, and find to ~Y'
~tonishment that so far from correcting them you re-enunciate them. I am perfectly unable
tp discover on what particulars, speaking broadly, your conclusions have invalida.ted mi~e.
They have largely supplemented them, by thoroughly working out a branch of the inquiryint.<f
which I never professed 'to enter, but I literally cannot see that your conclusions, so. f~r ,as,
heredity is concerned, differ in any marked way from mine. You say that race is all-important'
(p.253 etc.)-that families of the same race differ from each other more widely than the races
themselves (p; 268)-that physical form is certainly heredital'y and that intellect is depeildeI1.t
on structure and must therefore be inherited (p. 326)-that for success, anindividllal mu;.st
both "vouloir et pouvoir" (p. 92)-that the natural faculties must be above mediocrity(p. 106)
and· very many other similar remarks. I never said, nor thought, that special aptitUdes were'
inherited so strongly as to be irresistible, which seems to be a dogma you are pleased ,to ,ascribe
to me and then to repudiate. My whole book, including the genealogical tables,shows tha~
ability-the "pouvoir" -may manifest itself in many ways. I feel the injustice yo\1,have dorie"to"
me strongly, and one reason that I did not write earlier was that I might first hear the independent verdict of some scientific man who had read both books. This I have now done, having seen
Mr Darwin whose opinion confirms mine in every particular. Let me, before proceeding to more
agreeable su~jeCts, complain of yet another misrepresentation. You Say (p. 380) that I deny or
doubt (contester) the good tendencies of children reared in the families of clergymen~I never
said anything of the sort. WhatT did say was against the "pious;" that ia the over-religious.
My genealogies are full of clergymen :-in the list you give, p. 381, I doubt if any of th~ parents;
are known to have been "pious"-though you might have quoted Haller in your:favour. Let
me en paSsant remark about the last paragraph of your footno~ to p. 383, the sons of Englisft·
clergy are or were hardly ever sent into the army, because their parents could not afford it,
and therefore their sons could not become Generals. Sometimes, but very rarely; they ~eput
into the Navy, which is a less costly profession, an~ Admiral Lord Nelson was one of.such....
I regret very much that you did not succeed in working out the genealogiAs of the scientific'
discoverers, on whom you rely, and on both sides. However there is. no denying the fact, that
as a whole they are specialists, rather than illustrious men, and are therefore somewhat obscUre
to fame. Man against man, they would be nowhere in competition with a gre~t. statesffia.nbut they have owed more to concentration and the narrowing of their faculties than to a 'general
prodigality of their nature. Such men are more easily affected by ciroumstances than the born:
geniuses about whom I chiefly busied myself, and are thereforeall.the.more·suitabl,esubjects.,
for an inquiry !ike yours, into the effects of differentcircumstollonces.; ..'
,.
One of the most striking things to me in your book is the chilling ~nfluen~·on scientific
curiosity you ,prove to result from religious authori,ty. The figures you give-seem' to m~ofth~
highest importance. I am also greatly impressed wi~h the conditions of fortune (funas not land}
and the desire for an Europea.nratherthan a local reputation which you ascribe to religious
and other refugees.-~witzerland'sreputation seems made by the Huguenots, Euler and Ha.lIer~
being the only two in .your list of purely native birth. I wish you had given the genealogies'
of the rest in full.-Have you not made some slip of the pen in p: 125-at the bottom 1 U'ybu
cut off the sons of pasteurs I do not find that equality i8 re-establis,hed, nearly.-Then see p; 40
where out of 20 fathers of 3.l!Sociates only 4 were pasteurs and of all these assocides only:one
wM Catholic.-There remain' 14 non.eIergy and .2 Quakers as parents of 16 Protestantstotha~
1 Catholic. Is not 'Protestant' a deceptive worM I.feal"nl9st of the scientific men wou~:tJe:
more truly described as 'infidel' or. 'agnostic.'
.,
How: remarkable are your conclusions about ,teaching. I suppose severe teaching sacrifices'
many original minds but raises the level. We in England are in the throes of educational:
reform,: wanting to know how best to teach "How to observe."
",
'.:'''',;
: In_your table XI of the scientific valu'e of a million of different races, I note, what appears to
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me, a, serious statistical error. You disregard the fact that some populations increase faster
than others and have therefore always 80 plethora of children and of persons too young to be
academicians. Take as sample and not very incol'rect figures, that America U.S. doubles in 25
years, England in 50 and that France remains stationary. Then your calculation would do
a'bout a/our-fold injustice to America, and a double injustice to England as compared to France,
because it is at the age of 50 or thereabouts that people become academicians. The true compI'l'ison would be with the number of persons in the nations Move the age of 50. This would
avoid another great source of error arising from the very different chances of life of a child in
different countries.
, I fear the English physiologists will exclaim at your "etat momentane lors de 130 conception."
Am· I doing you an injustice in snpposing that you argue on the hypothesis that conception and
copulation are simultaneous1 I certainly understand you do (pp. 311-2) but how can the argument stand 1 The spermatozoa do not get at the ovum for hours, perhaps many days, after
copulation, and the ovum itself, when fecundated, has long been detached from the OVal'y.
I feel, now that I have come to the end of this letter, that I have done little else than find
fault, but I beg you to be assured that my general impression of the book is of another kind.
I feel the great service you have done in writing it, and I shall do what I can to make it known,
as it ought to be, in England. Can you get any facts out of Foundling Hospitals about heredity 1
The people here who administer ours are not scientific.
I have written an audacious article for Fraser's Magazine in J-an./73 of which I will send
you a copy. Believe me, faithfully yours, FRANCIS GALTON.
To M. ALPHONSE DE CANDOLLE.
GENEVE. 2. Janvier 1873.
. -MONSIBUR KT BONOU COLLEGUE, Le volume quej'ai publie vous a cause un melange d'impressions lLoarea.bles et desa.greables. J e puis en dire autant de votre lettre du 27 Decemhre mais avant
de discuter certains points, je desire vous faire une declaration generale. S'il m'echappe, dans
les 482 pages de mon livre, une phrase, un mot pouvant faire dourer de mon respect pour Yotre
impartiatite, votre caractere et votre talent d'investigation, ce ne peut 8tre ab801ument que par
erreur et contrairement a. mes intentions. Vous avez toujours cherche 130 verite. J'ai apprecie
beaucoup votre travail et s'il n'etait pas inusite de transcrire de nombreux articles d'un auteur
je vous aurais cite encore plus souvent.
L'idea de consulter les nominations par les Academies m'est venue il y a 40 lions! J'avais
prie un de mes amis de prendre au secretariat de I'Institut les Hstes des Associes etrangers et
Correspondants de 1750 en 1789. Les noms modernes sont aises a. trouver ailleurs. J'avais
redige en 1833 un memoire sur ces listes de Paris et sur celles de Ill. Societe Royale. Si je ne
l'ai pas publie alors c'est qu'il me semblait un peu presomptueux chez un jeune homme de
mesurer ainsi 130 valeUl' ~e savants illustres, parmi lesquels se trouvait son pare et quelques
hommes distingues ac6te de lui. U ne fois moi·meme sur certaines listes, il me repugnait d'en
parler. Enfin, Ii 66 ans, apres une serie de travaux speciaux propres a. justifier rna position, Ie
courage m'est venu et j'ai pen~ pouvoir m'eJever au dessus des considerations personnelles de
toute nature.
Mil. redaction etait fort avancee quand j'ai connu votre oqvrage. Je l'ai lu avec infiniment
de plaisir,-comme je viens d'en relire les chapitres les plus importants.
Nous Bommes admirablement d'accord sur les faits. Nous avons les m~mes idees sur les
races. Voua avez envisage nn plus grand nombre de categories d'hommes, moos celIe des savants
que j'ai etudiee d'une maniere plus speciale, avec une methode differente, m'a donne de resultats
extremement semblables aux v&tres quant aux faits.
Je persiste a croire qu'il y a, non pas une opposition mais une dijfirence assez sensible dans
l'appreciation des causes qui ont influe sur les faits.
Vous faites habituellement ressortir, comme cause principale, l'beredite. Quand vous parlez
des autres causes elloo sont indiqueea accessoirement et sans chercher a. demeler ce qui tient
particulierement a elles ou a chacune d'entre ellas. De loin en loin YOUS mentionnez ces autres
~uses. Ainsi on peut lire bien des pages oil voua demontrez l'influence de l'heredite avant de
rencontrer une ligne comme au hautde 1110 page 88 sur 100 social injluet&ees. Le titre m~me de
l'ouvrage implique l'idee de rechercher uniquement sur l'heredite, ses loiset ses consequences,
&utrement vous auriez dit: On the effect 0/ heredity and other circumstances as to genus. Assure-
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ment vous avez rendu un vrai service a la science,mais votre point de vue etait essentiellement
l'heredite.
Quant a moi j'ai eu l'avantage de venir apres vous. Il ne m'a pas ete difficile de confirmer
par de nouveaux faits l'influence de l'heredite, mais je n'ai jamais perdu de vue les autres causes,
et la suite de mes recherches m'a convaincuqu'elles ont en general plus d'importance que l'heredite, du moins parmi les hommes de meme race. Si l'on compare des negres avec des blanes, ou
merna des blancs asiatiques avec des blancs europee~s, l'effet de la race est predominant, mais
parmi les hommes de nos pays civilisCs l'effet des traditions, exemples et conseils dans l'interieur
des familles m'a paro exercer plus d'influence que l'heredite proprement dite. Vient enauite
l'education exterieure, l'opinion publique, les institutions etc. J e me suis applique 8. distinguer
la part d'influence de toutes ces causes, part qui varie suiv8nt les pays et les epoques, et qui
favorise ou contrarie les effets de l'herediM. I.e but de mes recherches etait donc different du
viltre et les resultats en ont 13M differents sans etre opposes. C'est ce que j'ai dit a. la p. 93.
J'en viens aux observations de detail
Au bas de la p. 273 vous parlez de faits et d'une certaine opinion courante defavorables
aux enfants de personnes religieuses (religious). Dans mon idee l'immense majoriM des clergyJIlen est religieuse, et comme j'ai remarque cependant moi-meme des cas dans lesquels leurs
enfants avaient mal tourne, j'ai examine les faits, et j'ai trouve (a. ma grande surprise) qu'une
forte proportion de savants celebres avaient eM fils de pasteurs ou ministres. J'en ai tire un
argument en faveur de l'importance d'education simple et morale.
Je n'ai pas compris votre observation sur une erreur de chiffre a la p. 40. En comptant de
nouveau sur la derniere colonne des pp. 36-40, je trouve 13 fils de pasteurs ou mint$trescomme
je l'avais dit. Par parenthese, j'ai soupQonne quelquefois que Sir David Brewster etait un
l4i1'me. II etait fils d'un Rector of the Grammar school of Jedburgh, ce qui d'apres Ie pays
peut faire croire qU'il etait peut-etre ministre. U ne notice dans un joumal religieux m'a appris
que Sir David avait eM eleve dans une atmosphere tres pieuse.
J e n'ai pas pu savoil' l'origine de.famille de Mr Owen, de meme que j'ignore celIe de Mr Airy~
quel'Academie de Paris a. nomme depuis 1869, associe etranger. Agassiz, nomme egalement
depuis mon tableau, est fils d'un pasteur suisse (de familIe indigene).
Si 1'on retranchait du nombre des savants suisses ceux qui descendent de familIes etrangeres,
it resterait encore un nombre assez respectable qui placerait notre petit pays a cate des Etat&
scandinaves et de la Bollande, selon les epoques. Ce ne serait pas juste en soi, parce que nos
savants d'origine etrangere etaient tous nes en Suisse, et memepetit-fils ou a.rriere-petit-fils de
refugies Des en Suisse. Pour eux l'influence d'heredite ayait deja eM attenuee enormement par
Ill. 10i geometrique des degres.
.
Assurement l'arbre que Calvin et ses amis avaient plante a. Geneve avec ses rameaux de
Bollande, d'Ecosse, des puritains anglais et d'Amerique, etait doue d'une grande vigueur. Notre
souche a Geneve s'est modifiee dans un sens liberal en 1720 (pp, 127 et 205), comme plus tard
it. Boston et meme un peu en Bollande et en Ecoase, maia il est reste dans tous ces pays un
esprit d'independance et une persistance de volonte qui ont etc favorables aux sciences lorsqu'il
a convenue aux individus de s'en occupel'. Je n'ai pas voulu m'etcndre davantage sur un aussi
petit pays que Geneve, mais voici quelques faits qui peuvent vous interesser. A l'epoque de 1&
Reformation beaucoup de familles nobles quitterent Geneve pour demeurer catholiques. II
vint it. Ill. place une foule de gentilhommes et bourgeois instruits de France et d'Italie, qui
etaient zel6s pour la nouvelle religion. Grace a leurs antecedents et leur education, ils entrerent
dans la classe des fa.milIes notables du pays, qu'ils dominerent et ils devinrent Ie fond d'une
aristocratie locale qui a subsiste de fait, sans titre ni privilege legal, jusqu'en 1~41. Cette aorte
de patriciat ne visait pas seulement aux places du gouvemement et des Conseils: elle occupait
a l'origine les charges de pasteurs et dans Ie XVIII·siecle et jusqu'en 1841 celles de professeurs
de l'Academie (avec ou sans enseignement) qui donnait Ill. surveillance de l'instruction publique
et un rang honorable dans l'opinion. Grlice aces malUrs, un jeune homme studieux, d'une famille
notable, pouvait se contenter d'une fortune mediocre. II avait d'ailleurs une bonne chance pour
se JIlarier richement. Vous voyez queis encouragements existaient en faveur des sciences, pr~
ciseIilent dans les familIes d'anciens re£ugies.
J'auraispu donner plus d'informations sur les meres et autres ascendants des savants su~
surtout genevois, mais vous avez demontre que passe les premiers degres l'heredite inilue fort
peu. A vrai dire toutes nos familles un peu anciennes a Geneve ont du sang de huguenot (ai 1'0n
P G II
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08e employer cette vieille locution apres votre curieux travail sur la. transfusion), seulement ce
sang p,st tout a fait dilue. Ce sont les institutions et les mreurs implantees par nos anc~tres
rMugies qui ont passe bien plus longtemps que l'heredite. Maintenant une affluence d'ouvriers
catholiques des pays voisins et une serie de revolutions nous ont donne un nouvel etat social.
Nous devenons americains. Desormais la distinction presque unique entre les familles sera la.
fortune. Ce ne sera p38 au profit de la science. D'autres cantons de la Suisse (Zurich, Vaud,
Neuchatel) se preparent a nous succeder, les bonnes conditions etant mieux reunies chez eux.
Dansles proportions de savants a l'egard des populations de pays il aurait mieux valu pouvoir
calculer 8Ur les hommes d'un certain age,soit celui auquel on est ordinairement elu aux
Academies, soit celui auquel on commence a travai1ler utilement. Malheureusement c'etait impossible pour les annees 1750 et 1789, dont je me suis occupe, et fort difficile pour 1829" et meme
1869. La Suede est Ie seul pays qui ait eu un denombrement pal' ages dans Ie siecle dernier.
Pour Ie reste de l'Europe j'ai He force de recourir it. des estimations meme pour la population
totale. On ne pouvait pas avoir 130 division par ages, en 1829 et 1869, dans les pays comme
l'Allemagne et l'Italie oil chaque Etat faisait ses recensements sur la base qu'il imaginait, a des
epoques differentes et souvent n'en faisait pas ou ne publiait pas les details. Remarquez d'ailleurs
que la. proportion des decl~s. d'enfants est d'autant plus forte qu'il y a plus d'enfants a soigneI',
d'ou. il resulte un nambre d'adultes moins different qu'an ne croirait d'un pays a l'autre.
II yaurait une correction importante il. faire-celle de defalquer de chaque pays les individus
nes a l'etranger et d'ajouter les nationaux qui se sont etablis ailleurs. On oterait de cette
maniere aux Etats Unis, en 1869, environ 5k millions, qu'il faudraitrepartir sur les Royaumes
britanniques et l'Allemagne principalement. La correction serait equitable, car s'il y avait eu
dans les etrangers etablis en Amerique des titulah'es d'Academie je les aurais imputes a leurs
pays de uaissance. Cela ne sortirait pourtant pas les Etats Unis de lanlgion inferieure de mes
tableaux. Et comment savoir la quantite de sujets britanniques etablis sur Ie Continent ou
ailleurs qu'en Amerique1 Oelle des Allemands atablis en Russie, en France etc.1 Le sujet
heureusement n'exige pas une si grande 'precision. Je l'ai dit plusieurs fois, les chitfres de
population De sont pas en correlation avec les ~roupes exceptionnels d'hommes s'occupant de
science. On est prie d'englober dans chaque pays des parties considerables de population qui
jouent un r61e scientifique insignifiant, comme l'Autriche en Allemagne, Ie royaume des Deux
Siciles en !talie,l'Irlande dans Ie Royaume Dni, les cantons catholiques en Suisse. Les calculs
sur les populations De peuvent done pas avoir une veritable valeur statistique, mais iIs sont
utiles pour pouvoir apprecier les causes qui ont influe en divers pays, a divers epoques, en
tenant compte des details accessoires propres 8. modifier l'impression determinee par les chiffres.
Sur la fecondation, distincte de la copulation, je ne vois pas bien la valeur des objections.
11 y a dans ce que j'ai dit lOdes faits, 2 des conjectures. Les faits sont que des hommes en
etat d'ivresse (affection temporaire du cerveau) ont engendre sOllvent des idiots, epileptiques,
etc., et qu'uue chienne fortement blessee sur l'arriere partie du dos pendant l'accouplement a
donne naissance a. des petits de£ectueux du train du derriere (Lucas 2, p. 250). Done ehez
l'homme les spermatozoaires peuvent litre modifies par l'etat momentane malad if du systeme
nerveux, et ohez l'espece canine les ovules peuvent litre modifies par un accident survenu au
moment mllme de la copulation. Voila des faits. Maintenant il De me parait pas hasarde de
croire que d'autres affections temporaires pourraient aussi influel' comme l'alcoolismeou comme
une lesion: Dansl'espece humaine une terreur, une idee dominante ou exclusive (espece de monotnanie) poovent durer plusieurs jours et influeraient non seulement sur les spermatozoaires mais
a,ussi sur les ovules au moment oil ils vont se detacher. J e me souviens qu'a l'epoque du siege
de Sebastopol il y avait des personnes qui avaient perdu Ie sommeil de l'etfroi et de 10. commiseration des souffranees racontees par les journaux. Les evimements de 1870-71 ont cause beaucoup
d'alienations mentales et surement ont trouble a un moindre degre beaucoup d'esprits. Je ne
serais pas etonne que ce n'ait ete une cause d'augmentation de folie ou d'idiotisme chez les
enfants nes en 1871 dans une partie de l'Europe. Dans les pays oil les fortunes doivent etre
partagees egalement entre les enfants vous ne pouvez pas vons figurer la terreur plus ou moins
secrete de plusieurs femmes a l'idee d'une nouvelle grossesse. Representez vous aussi l'etat
nerveux de certaines femmes quand eUes ont ete infideles a leurs maris et celui d'un mari qui
deteste sa femme sans vouloir Ie lui montrer, du Due de Praslin, par example, qui maintenait
ses rapports conjugaux avee l'intentioll arretee d'assassiner la duchesse.
Je ne connais den de fait su a. faire iei sur les enfants trouves. Ces enfants proviennent
0
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de parents inconnus et tres varies. J e ne sais ce qu'on pourrait conclure de leurs aptitudes.
Rousseau avait mis ses enfants a l'h(jpital. On s'est demande s'ils etaient devenus quelquechose.
Je crois qu'ila sont morts jeune vu les conditions detestables des anciens hopitaux de Paris.
Je vous serai fort oblige de m'envoyerl'article de Fraser's Magazine dont vous me parlez,
de meme que de toute redaction avec ou sans critique de mon travail que vons auriez 181 bonM
de publier. En attendant je vous prie de me croire, Monsieur, votre tres devoue collegue,
•
ALPH. DE CANDOLLE.
P.S. J'ai fait achever par Ie libraire un exemplaire de mon livre a 181 SocieM Royale.
J'espere qu'il est parvenu.
42, RUTLAND GATE, LoNDON. May 7/7'3
My DEAR SIR, It gave me much pleasure to receive your letter. I assure you I feel like
yourself, that the subjects on which we differ are altogether subordinate to the common interest
we have in arriving at the truth on the same line of inquiry. My article in the Fortnightly
was much shorter than I should have liked to have made it, but there was a difficulty about
space and I crammed all I could in what was given to my disposal.
Of the many topics in your work left unnoticed I regretted much not being able to speak
of your most just criticism of the misuse of the word 'Nature.' For my part, I will never
offend again unless through a slip of the pen. Your work has been read by many of my
scientific friends here, and a passage in it prompted one of the most effective parts of by far
the most effective speech,-that of Dr Lyon Playfair,-in the recent Parliament;ary debate
upon Irish University Education. The debate, as perhaps you may have seen, -was one of
extreme importance to the future of science in Ireland, and the question was how far it should
be submitted to or emancipated from Oatholic control. Lyon Playfair quoted the effect of
Oalvinism in Geneva on science, during the time of its ascendancy in wholly suppressing it,
which was shown by the immediat~ start made by science as soon as the strict dogmatic
influence began to wane. He spoke with excellent effect and success, and I know that he
derived at least that part of his argument from you, because I had myself directed his attention
to your work previously as having a direct bearing on his then proposed speech.
Thank you for your interesting fact about impregnation under the effect of alcoholism. One
of course needs many such facts and it occurs to me that perhaps some direct experiment might
be made, say with white mice, which breed very frequently and largely, are easily reared and
cheap to keep. The he-mouse might be fed on some suitable narcotic stimulant before being put
in with the female. I have no idea what stimulant would be suitable, one would have to try
cannabis sativa, belladonna, opium, etc. A strong instance (if accurately recorded) of alcoholism combined both with the evil influences of close interbreeding and of old age on the part
of one of the parents, .in producing no bad effect on the offspring, is that of Lot and his
daughters (Genesis xix. 31).
You are good enough to remark on my views about improving the human breed, showing
the difficulty of detecting and of discovering defects which families scrupulously conceal. But
then on the other hand, it must be borne in mind that my primary object is not to deter the
bad from, but to encourage the good breeds in, making early marriages. Those who are conscious of being of a good stock would court inquiry, for by having a warranty they would be
advantaged. People take such extraordinary pains to found families that they could easily be
taught the importance of marrying their sons and daughters to persons likely to cooperate in
begetting children capable of supporting the dignity of the family. Hence youths ha.ving
warranties would be sought after far more than the same persons are sought after now. After
many generations, the absence of a warranty would look suspicious.-Encouragement of the
best is the surest and safest wa.y of discouraging the inferior. Weare such a set of mongrels
that except in extreme cases we should not be justified in 'banning' any marriage. All we can
say is, that some marriages are more hopeful than others. I therefore go no further at present,
than urging that hopeful marriage should be encouraged.
If an autumn's tour should take me to Geneva, I trust you will not think it a liberty if I
do myself the pleasure of seeking your personal acquaintance, with a view to some conversation
on the .many subjects in which we have a strong common interest.
Believe me very faithfully yours, FRANCIS GALTON.
To M. ALPHONSE DE OANDOLLE.
18-2
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GENEVE. ] 6 Juin 1873.

MON CBE" MONSIEUR, Vous me faites esperer une visite dans Ie courant de l'automne et
. Qonime je seraisbien fache de vous manquer, permettez-moi de vous dire que je serai sans doute
a. Geneve depuis Ie milieu ou .au plus tard Ill. fin de septembre. J'ai l'intention de m'absenter
pendant Ie mois d'aout, mais il est bien douteux que mon excursion se prolonge au dela de
5 ou 6 semaines.
Si vO passez dans notre ville vous n'avez qu's me demander Cour St Pierre 3 (au ~i~m.
etage). C'est la. qu'est mon herbier et aussi rna bibliotheque. J'y viens tous les jours de 11 a. 2 h.,
excepte Ie dimanche.
Dans la soiree et les dimanches vons me trouveriez au Vallon, pre8 Chene et de Chene a ma
maison de campagne il y a 8 minutes. .
. Votre idee d'experimenter sur lessouris serait exceUente a. suivre. II faudrait voir d'abord
queUe substance toxique ces animaux mangent volontiers et queUe dose on peutleur en donner
sans leur faire trap de mal et en produisant cependant des effets sensibles. Le Cannabis a moins
de matiere incbriante dans 180 graine que dans les feuilles, mais il doit pourtant y en avoir. Une
patee alcoolisee serait peut-etre plus commode, parce qu'on saurait bien Ill. dose d'alcool
ooministree.
Des pigeon~ qui s'accoupleraient sous l'empire de l'alcool donneraient peut-etre des
petits tumblers1 Mr Darwin pourrait l'essayer mieux que personne. Mais il diraitpeut-etre
que Ill. fecondation des reufs dans les oiseaux: est entouree de trop d'irrcertitude. On ne
saurait peut-etre pas exactement quels reufs auraient etc fecondes it. tel moment par Ie male
alcoolise.
Recevez, mon cher Monsieur, l'assurance de mes salutations empressees.
ALPB. DE CANDOLLX-

us

42, RUTLAND GATE, LoNDON. Oct. 18/73
. My DEAR SIR, Thank you very much for your kind letter this morning telling me of your
whereabouts this autumn. I heartily wish I could have managetJ to meet you in Paris or elsewhere, for I have much in hand at this moment concerning the topic which interests both of
us so much, and which I hope to publish in 3 or 4: months.
My wife and myself passed our' summer in the heart of Germany, in the Thiiringer Wald,
and I there continually consoled myself with your prophecy that that tiresome German language
is doomed to extinction, as one of the dominant tongues. That, and our atrocious English
spelling! for which I, not being a classical scholar, entertain no respect whatever!
.'
Believe me very faithfully yours, FRANCIS GALTON.
. I have just left the house of a friend, where I had paid a short visit at the same time as
our mutual friend Dr Hooker,-who very shortly will occupy the most distinguished of English
scientific posts, namely the Presidency of the Royal Society. He will be a most acceptable
President over us.
To M. ALPHONSE DE CANDOLLE.
.
42, RUTLAND GATE, LONDON. May 5/74
My DEAR SIR, A few weeks back I gave a lecture at our Royal Institution on the subject
that interests both of us, and only delayed sending you a printed account of it in the hopes of
sending at the same time another and different memoir, which however will not be in print for
some time.
"My lecture will reach you by book post, and I hasten to s~nd it because lsee that the
Revue Scientifique has been so good as to publish a translation in French, which however does
not render some phrases quite exactly and gives
small but decided modification to their
meaning. When the book will be complete, to which tbis lecture is a prelude, I cannot say;but as soon as it is out, I will send you a copy for acceptance.
It seemed to be well worth while to select, as I have done, a group of men of the same
nationality, similar education, race, religion, and period, in order to eliminate the disturbing
influences of as many large variable causes as possible, and to bring out into stronger relief the
effect of the residuum. I think you will be interested, when all the results are before you, in

a
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, Vos Reflexions p. 6.... All tends tQ ... dimne, sont extr8mement justes, su'rtout Ie caractere
anti-feminin. J e ne dirai pas pourquoi ce serait oft'enser Ia plus belle moitie de notre espece.
J'en dira.i &tltant de l'avantage d'une instruction variee. Contrairement" l'opinion des
pedants de colleges, j'estime avec vous que c'est une grande source de curi06ite et id'autres
avantages, qui se retrouvent ensuite dans Ia specialite d'une carriere. Seulement il ne peut
p&8 continuer son education vari6e indefiniment. II faut savoir devenir special.
Dans l'espoir de lire bientllt Ie volume projete de vos recherches int6ressantes, je suis
toujonrs,mon cher monsieur, votre tras devoue collegue ALPH. DE CAN DOLLE.

a.

GENEVE. 11 Janvier 1875.
MOl( CUF:R MONSIEUR, Si j'ai tarde a. vous remercier de l'envoi de votre volume English
,Yen of Science, ce n'est pas que je 1'aie neglige. Au contraire je rai lu deux fois avec beaucoup
d'interet et me propose 'de Ie citer souvent si je fais une wconde editioll de mon ouvra.ge sur
l'HistQire des Sciences. Pour Ie moment je prepare une autre seconde edition, celle de ma
Geographie botanique raisonnee, mais j'espere revenir ensuite 8. l'objet qui nous a tous deux
occupes.
Nous avons employe deux methodes bien differentes, qui nous ont sou vent conduitS aux
memes deductions. C'est une preuve en faveur de toutes les deux. Lorsque les resultatsdifferent c'est probablement que les conditions speciales aux Anglais ne sont pas celles de Ill.
plupart des pays, et je crois bien, eli etret, que si ron posait ailleurs les m~mes questions, on
aurait de reponses assez souvent differentes. II ne serait pas faute d'obtenir ces reponses.
Peut-etre Ies inrlividus seraient-ils moins vrais dans les reponses, tantOt Ie voulant, et tantot
sans Ie vouloir. En Angleterre m~me, oil l'on est plus veridique, certaines personnes se font
des illusions. Je n'ai pas pu m'eQl~her de sourire en Iisant que quelques una de vos ecclesiastiques. pretendent n'avoir nullement ete contraries par leurs opinions dans les recherches
scientifiques. Je l'ai entendu dire, avec la meme bonne foi, a. quelques uns des n8tres, mais
quand on lent parle de certains f8Jts, Us las nient ou les eludent, et souvent ils evitent certaines
sciences ou certaines recherches. Comme l'expose tres bien Rerbert Spencer, daI;}s sa Social
Science I'homme est natureflement inconsequent. Vos ecclesiastiques pataissent plus eloignes
que Ies n8tres des tendances scientifiques, exceptes les unitairiens. De meme, chez nOllS les
trinitairiens sont sou vent ennemis de la science et non les unitairiens (protestants liberaux).
Vorigine geographique de vos hommes de science (p. 20) tient peut-etre a. Ill. preponderance
des villes dans 1& partie ombree. La proportion favorable a l'Ecosse et defavorable a. l'Irlande,
dont vous parlez ailleurs, resultait aussi tres clairement de mes listes, et vous expliquez, je crois,
avec raison que les eco&.sais re~oivent une education meilleure. Geneve, Ia Hollande, l'Ecosse et
Ia Nouvelle Angleterre sont ou etaient des branches d'un arbre intellectuel vigoureux plante
par Calvin.
La. quantite de savants fils uniques ou lers nes (p. 33) m'a etonne, mais avec un peu de
reflexioncela se comprend.
. Vous aimez les recherches statistiques, entre autres sur la fecondiee. Elles peuvent se faire
en Angleterre mieux que sur Ie Continent, mieux surtout qu'en la France, parce que l'absence
d'enfants y est moins 80uvent volontaire. Je n'avais pas d'idee de 1'etendue de cette cause d3Ils
les provinces fran~ises avant d'avoir lu un ouvrage serieux, mais pen decent, d'nn vieux
medecin qui pratique da.ns 1a petite ville d' Arbois: Bergeret-Des fraudes dans l'accomplisBement des fonctwns generatrices, leurs Ca·uses, Dangers etc. 1 vol. 8°, Paris 1873, chez J. B.
Baillieres, prix 2 fro 50 c. L'auteur exagere je crois beaucoup les inconvenients des ab~ qu'il
signale. Comme tous les medecins il ne voit que ceux qui soutfrent de certaines pratiques et ne
peut pas 8. tous ceux qui n'en ont pas eprouve d'inconvenient. Mais Ie libertinage qu'il signale
dans de tres petites villes et meme dans les communes rurales de la France expliqu.e bien Ie
nombre tres faihle des naissances et fait naitre de singulieres reflexions. Le partage egal entre
fes enfants est evidemment une cause d'immoralite chez les parents. et de paresse chez les
enfants. C'est aussi, il est vl'ai, une cause d'economie dans les familIes et de richesse totale.
En Angleterl'e les accroissements de capitaux se divisent entre des individus toujours plus
nombreu~; en France ils restent accumules dans une population stationnaire.
•1e ne juge pas 111. condition de la sante tout-a-fait comme vons. Il est possible que les fils de
parents robustes Ie nient moins 1 lorsqu'ils deviennent des hommes de science, vivant dans les
1 Wording appears wrong, but I cannot correct it.
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villes, mais ils n'en BOnt pas moins adaptes a. leur milieuet c'est l'essentiel.· A Paris j'ai
remontre souvent des fils et petit-fils de Parisiens qui n'avaient pas l'air robuste, mMs qui
supportaient mieux que les campagnards les fatigues de la vie urbaine. Plusieurs etaient
remarquables par leur intelligence et leur activite. En se tenant a l'abri du froid et se BOUtenant par une bonne nourriture ces citadins, sans avoir de bonsmuscles, vivent longtemps et
font un travail excellent. lIs sont naturalises-mais pour cela il faut deux genera.tiolUl a.u
moins. Les fils de campagnards m'ont paru Ilouffri{ frequemment de l'education a. la ville de
meme que les fils d'ouvriers dans la campagne.
. Vos idees sur l'education resultent des faits. Elles sont excellent~ et je leur BOUhaite du
succes. Le journal Nature dit souvent les memes choses, mais illes melange d'assertions en
memes choses, et de preventions que je ne puis pas toujours approuver. II a l'air de croire. que
les gentlemen sont naturellement inferieurs aux: ouvriers. Nous avons prouve l'un et l'o.utre
que les classes superieures donnent partout une proportion considerable d'hommes eminents.
II serait done utile de favoriser ceux de cette classe qui montrent quelque gout pour les siennes
et ce serait plus profitable que d'elever arlificiellement quelques individus de 180 classe inferieure,
au moyen de subventions pecuniaires difficiles a bien placer.
V otre dernier volume complete admirablement Ie premier. J e vous en felicite et vous prie
d'agreer, mon cher Monsieur, l'assurance de tout mon devouement. ALPH. DB CANDOLLB.
42, RUTLAND GATE, LoNDON. March 5/75

My DEAR SIR I have left your welcome letter unanswered for two months, Qaing desirous
of sending, which I now do, a daily expected copy of a paper read at the Anthropological
Society, on a subject to which you directed attention in the "Histoire des Sciences at des
Savants:' It is on the probability of the decay of families by purely accidental causes. If you
could persuade any of your Swiss mathematicians to pursue the subject, it would be very advantageous. What seems to be wanted now, is BOrne simple function which approximately
represents the distribution of children in families, and to work this with Watson's general
formulae. You will see how complicated the problem is. I send the memoir by book post.
Thanks Kreatly for your helpful criticism on my 'Men of Science.' I greatly value your hints.
I got Bergeret's strange book and read it _with no little alarm; but ,fter all, even supposing he
doe..q not exa.,ogerate, it seems to me that his own observations go to prove that strict Malthusi&n
restraint may generally coexist with a pure life, because he states that he never found those
uterine maladies in nunneries, which he seems to think so frequent in ordinary social life, in
France. But he certainly reveals a strange state of things, unkriown in England generally.
Your remarks on the quality of health of townsfolk,-of their being acclimatised to town
conditions and of being able under these conditions to do good work,-are very instructive.
Still, if their race dies out rapidly, it shows, does it not1 tha.t their health has suffered. It
would be instructive to learn the social statistics of the numerous small Italian towns,
where the same families have resided for centuries and whose population appears to vary
.but little.
Trusting that your labours in the 2nd Edition of the 'Geographie botanique' &1'6 happily
concluded, Believe me very faithfully yours, FRANCIS GALTON.

1'0 M.

ALPHONSE DE CANDOLLE.
(English address) 42, RUTLA.ND GATE, LONDON.
GRAND HOTEL, THUN'; July 22/75

DEAR SIR, Thank you much for the pamphlets on "effets differents d'une merne temp. etc."
in which the very interes~ing remarks about the struggle for existence among the buds, and the
persistence of character in the produce of different boughs, are most instructive.
I am not acquainted with the memoir of Carl Linseer, who very probably has a.ntic~ted
much of what I am about to say, namely that one might, perhaps with profit, compare "les
sommes de temperat~re" not only "au-dessus de zero" but above other fixed points of departure. Thus if the broken line represent the well-known "thermogram"made by a selfrecording instrument, or protracted from eye observations, the ratios of the areas above the
lines Band G would have no relation to the ratios of AB to AG. Therefore BOme general
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law might exist for plants, which would be clear enough when a correct base line Wa.s taken,
but which would be wholly obscured when any other base line was employed.
No doubt this has been thought of, but
what I would point out, is the great facility
of obtaining these. sums of temperature, from
c- different base lines, by the use of that most
ingenious little instrument of Swiss invention 0" ~ ~ ~~-....
--_ _---r---""T-~--r--"""':'---f
and manufacture, "Amsler's Planimeter." I
.. \N
' _ -J)
-W' 0-- \.0
have had. it largely tested and employed at the
j
Meteorological Office of England (of which I
. am one of the managing Committee) with perfeet success. A full description of its employment will be found in our Meteor. Office
'Quarterly Weather Reports' of last year which are in the Geneva Observatory.
'
, If the desire be, to try sums of the squares of excess of temperature, or of any other function,
the same method of summation is of course equally applicable.
Pray excuse my prolixity; I write on the chance that our meteorological experience of rapid
methods for avoiding tedious computation may prove of service in your further inquiries.
I am writing from Switzerland, from Thun, whither my wife and I are shortly going
towards, the Lake of Geneva; I had your pamphlet sent to me here. Should I be in the
neighbourhood of Geneva, I will certainly do myself the pleasure of calling at your house in
the, hope (I fear a faint one at this season) of finding you at home.
'
Yours very faithfully, FJlANCIS GALTON.
To M. ALPHONSE DECANDOLLE.

.!f

J

JTT-r

'T

GENEVE. 24 mai 1876.
M:ON CHBB MONSIBUR Je vous envoie (sous bandes) un article sur votre interessant oPUScule reIatif aux jumeaux. n vient de paraitre dans lea Archives des Sciences pl~ysiques et
Naturelle8 demai1876quiBepublieici.J.ai ~ioute c;a et IS. quelques reflexions pour montrer
,mieuxl'inter~t de vos recherches. Je regrette que votre depllrt de 180 Suisse ait coincide avec
mon excursion dans l'Engadine, oil ma sante m'oblige 1:1. aller pendant les grandes chaleurs.
Agreez, je vous prie, l'assurance de mes salutations empressees. ALPH. DE CANDOLLE.

It is not necessary now to settle whether the emphasis placed by Galton
on heredity or by De Candolle on environment was the more scientific;
they both in fact cited individual cases, and discussed, where at present we
should set about measuring and statistically analysing. Nor ought we to
judge a man by hastily wri~ten l~tters, bt,It there is muc? in De Candolle:s
book and letters, such as, hIS belIef-for It amounts to lIttle more-that It
was the ,conditions of Geneva and not the hereditary ability of the protestant immigrants, which produced a scientific revival, or his faith in tales
of menta} or physical state during sexual union producing marked results
on offspring, that will not be accepted as proven by the calmer judgment
of modern science. That science would sympathise far more with Galton's
suggestion that one needs "many such facts t," and that it would be better
to experiment with white mice, giving the male an intoxicant before admitting him to the female. This reference to appeals to experiment is of
interest, for it indicates the change that had been taking place in Galton's
own procedure.
1 The assertion of De Ca.ndolle that men intoxicated at the time of coition have often produced idiots. Ga.lton's humorous citation of Lot as evidence to the contrary was equally valid.
For a modern discussion see Eugenics Laboratory Me'TlUJirs, No. XIU,pp. 19-25, Cambridge
University Press.

Correspondence with Alphonse de Candolle

145

It is not possible to say now what form De Candolle's Histoire des
Sciences et des Savants would have taken, had he not seen Galton's chapter
on men of science in the Hereditary Genius, but I doubt whether De Candolle would have emphasised, even as much as he did, the hereditary factor
as a "pre-efficient of eminent men I." At any rate only crass ignorance could
allow a man to do what a German does, Aamely speak of De Oandolle as
the pioneer and Galton as a later, but independent, worker 2 ! When Galton
started his investigation of English Men of Science, it really was on very
different lines to De Candolle; the latter took as his field the foreign members
of scientific academies and sought what facts he could ascertain about them.
Galton issued a questionnaire to the Fellows of the Royal Society, and he did
this because he had studied De Candolle's work,
"finding in it many new ideas and much confirmation of my own opinions; also not a little
criticism (supported, as I conceive, by very imperfect biographical evidence) of my published
views on heredity. I thought it best to test the value of this dissent at once, by limiting my
first publication to the same field as that on which M. de Candolle had worked-namely to the
history of men of science, and to investigate their sociology from wholly new, ample, and trustworthy materials." (Preface, p. vi.)

Galton had been leisurely working on an extended investigation as regards
men of ability of all descriptions, to supplement his Hereditary Genius, when
De Candolle's work appeared, and it was the latter's criticism .of Galton's
prior work that produced English Men of ScienceS, a book which Galton
held justified the utmost claims he had ever made for the recognition of the
importance of hereditary influence. Galton's work was thus a defence of
his own pioneer writings, and cannot possibly be regarded by any careful
historian as a later and independent product in De Candolle's original field.
As a matter of fact the influence was essentially the other way round.
In the 1873 first edition the title of De Candolle's book is: Histoire des
Sciences et des Savants depuis deux siecles, with the additional words: "Suivie
d'autres Etudes sur des sujets scientifiques en particulier SUR LA SELECTION
DANS L'ESPECE RUMAINE." But in the edition of 1885 the additional words are
changed to "Precedee et suivie d'autres Etudes sur des sujets scientifiques.
~n particulier sur L'HEREDITE ET LA SELECTION, DANS L'ESPECE
'RUMAINE," the words "L'HerediM et la Selection" now standing out in the
manner of a sub-title. In fact, while De Candolle minimised the effect of
·heredity in his fi~st edition, he had not, as Galton very properly observes,
I A term introduced by Galton to denote anything "which has gone to the ~aking of":. see
English jJilen of Science, Preface, p. vi
2 Ostwald in the prflface to his German edition of De Candolle's book writes: "Um das was
Alphonse de Candolle mit so grossem Erfolge begonnen hatte und was seitdem namentlich von
Francis Galton in England unabhangig geleistet worden ist u.s. w." Preface, S. vi, Edition
1911. If Ostwald had known the relative dates of Hereditary Genius and the HisWire-des
Sciences, he could hardly have said 'seitdem'; if he bad opened English Men of Science he
surely would have avoided the word 'un&bhii.ngig.' If "the Germans in Greek, are sadly to
seek," then in history their searchings are deserving of birchings!
3 .As early as Feb. 27, 1874 Galton gave a Friday evening lecture at the Royal Institution
"On Men of Science, their Nature and their Nurture."
. _
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collected the data on which an answer as to the value of the hereditary factor
'could really be given.
That Gd.lton was somewhat moved by the attitude of De Candolle to
his own work is proved not only by the letters cited above, but by an interesting paper he contributed to the Fortnightly Review entitled: "On
the causes which operate to create Scientific Men l . " Galton begins by
referring to his difficult paper "Blood Relationship" of the previous year
which we shall consider later. In that paper he dIstinguishes clearly, if in
now· unusual language, between somatic and genetic characters, and in the
Fortnightly he refers to the "paradoxical conclusion "-.as it certainly was in
1872-that the child must not be looked upon as directly descended from
his own parents. The bearing of this ,statement lies in the explanation it
affords of the reason why children differ frequently in mental character from
their parents 2-an observation which had been raised as an argument against
Galton's theory of the inheritance of ability. Ability in an individual marks
as a rule ability in the ancestry, not necessarily in the immediate parents.
Galton then turns to
"a volume written by M. de Oandolle
in which my name is frequently referred to and used
as a foil to set off his own conclusions.. The author maintains that minute intellectual peculiarities do not go by descent, and that I have overstated the influence of heredity, since social
causes, whichbe analyses ina most instructive manner, are much more important. This may
or may not be the case but I am anxioUB to point out that the author contradicts himself, and that
expressions continually escape from his pen at variance with his general conclusions. Thus he
allows (p. 195) .that in the production of men of the highest scientific railk the influence of race
is superior to all others; that (p.268) there is a yet greater difference between families of the same
race than between the races themselves; and tha.t (p. 326) since most, and probably all, mental
qualities are connected with structure, and as the latter is certainly inherited, the former must
be so as well. Consequently I propose to consider M.de Oandolle as having been my ally
against his will, notwithstanding a.ll he ma.y have said to the contrary. The most valuable part
of his investigation is this: What are the social conditions most likely to produce scientific
investigation!!, irrespective of natural ability, and a fortiori irrespective of theories of heredity1
This is necessarily a one-sided inquiry
But
it admits of being complete in itself, because
it is based on statistics which afford well-known means of disentangling the effect of one out
of many groups of contemporaneous influences. The author, however, continually trespasses on
hereditary questions, without, as it appears to me, any adequate basis of fact, since he haH
collected next to nothing about the relatives of the people upon whom all his statistics are founded.
The book is also
deficient in method ...•••but it is full of original and suggestive ideas."
(pp. 346-7.)

As an example of deficiency of method, Galton cites De Candolle's statistical treatment:
"The author's tables of the scientific productiveness per million of different nations at
I Fortnightly Review, Vol. XIII, New Series, pp. 345-510. No copy of this exists a~ong
Ga.lton's collected papers and no reference to it in any of the manuscript or printed bibliographies.
! Even De Candolle (p. 282) admits that" U ne aptitude naturelle est toujours probahlement
heritee, puisque les parents sont 180 cause qui a prec&Ie et determine l'existence de l'individu.
Lea exCeptions s'expliquent par 180 diversite des parents, leur etat momentane lors de 180 conception
" to which latter source of divergence Ga.lton in his much annotated copy puts the note
"Stuff!!" I cite this to indicate how strongly he held that the environment could not immediatelyaffect the gametic characters, a.nd how fully Galton rejected factors like 'maternal
impressions' and 'momentary states at conception' as influencing the mental character of
offspring.
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different times are affected by a serious statistical error. He should have reckoned per million
In a rapidly increasing country like
England, the proportion of the youthful population to those of an age sufficient to enable them
to become distinguished is double what it is in France, where population is stationary, and an
injustice may be done by these tables to England in something like that proportion. They
require entire reconstruction." (p. 347.)
of men above fifty instead of the population generally.

In this essay Galton discusses the cases of apparent inheritance of acquired
characters, and he gives expression to views which I doubt whether he held
at a later date. In the first case he refers to De CandolIe's instance of tame
birds on a desolate island acquiring a fear of man, and transmitting tn,at fear
as an instinctive habit to their descendants. There is no evidence of a congenital transmission in such cases; the flock may acquire a habit which may
be handed down from living member to living member, or the tamer members
may be killed by their tameness, and so the species grow wilder. In the
same way traditional habit of mind or emigration can adequately explain
why" a population reared for many generations under a dogmatic creed"
becomes indisposed to look truth in the face, and is timid in intellectual
inquiry. We need not suppose the indisposition congenital, and jf it be,
Galton has in hisHereditary Genius already given a better explanation in the
extermination and expatriation of the freethinking and inquiring members.
We need not, as De Candolle and apparently Galton in this passag~ do,
appeal to the inheritance of acquired characters. (p. 349.)
From the timidity in intellectual inquiry which results from rearing in a
dogmatic creed, Galton turns to the relation between religion and science.
"Can then religion and science march in harmony1" he asks; and his answer
is of the following kind:
"The religious man and the scientific man have one great point in common, the devotion to
an idea as distinct from a pursuit of wealth or social advancement. It is true ~hat their methods
are very different j the religious man is attached by his heart to his religion, and cannot endure
to hear its truth discussed, and he fears scientific discoveries, which might in some slight way
discredit what he holds more important than all the rest. The scientific man seeks truth regardless of consequences; ~e balances probabilities, and inclines temporarily to that opinion which
has most probabilities in its favour, ready,to abandon it the moment the balance shifts, and
the evidence in favour of a new hypothesis may prevail These, indeed, are radical differences,
but the two characters have one powerful element in common. Neither the 'religious nor the '
scientific man will consent to sacrifice his opinions to material gain, to political ends nor to
pleasure. Both agree in the love of intellectual pursuits, and in the practice of a simple, regular
a.nd laborious life, and both work in a. disinterested way for the public good." (p. 349.)

Assuredly for Galton the ideal was the real! On p. 351 Galton again
tutns to this subject of acquired habits being transmitted hereditarily. He
states that some acquired habits in dogs are certainly transmitted, but the
number he tells us is smalland "we have no idea of the cause of their limitation." Unfortunately he does not tell us what these habits are. It is not
to be wondered at that Galton did not realise at first the full bearing of
his theory of the continuity of the germ-plasm. Darwin like Lamarck had
a belief in the transmission of some acquired characters, and Galton's close
friend Herbert Spencer was a firm believer in the doctrine. Galton was at
this time only feeling his way towards the conclusions that flowed from his
19-2
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hypothesis; he was beginning to be doubtful of the transmission of acquired
characters, but he had yet to take the step, of a full and complete deniaL
Thus after admitting that a few characters are acquired'and transmitted by
dogs\ he writes:
'
.
"With men they a.re fewer still; indeed it is difficult to point out a.ny one tothe,a.cceptance
of which some objection may not be offered.. Both M. de Candolle and Dr Carpenter have spoken
of the idiocy and other forms of nervous disorders which beyond all doubt afllict the children
of drunkards. Here then appears an instance based on thousands of observations at lunatic
asylums and elsewhere in which an acquired habit of drunkenness, which ruins the will a.n,d
nerves of the parent, appears to be transmitted hereditarily to the child. For my own part I
hesitate in drawing this conclusion, because there is a simpler reason." (p. 351.)

The 'simpler reason' given by Galton is the toxic action of fluids saturated with alcohol on the reproductive elements of both sexes, and in the
case of the mother on the unborn child. Perhaps the 'simplest reason' goes
beyond Galton's! Now-a-days only asylum officers return 'Alcoholism' as a
causal category of insanity. Those who have studied the pedigrees of the
alcoholic know that nervous disorders are relatively as frequent in the ascendants as in the descendants; and the true explanation was given by
De Quincey, when he said; "My friends thought drink drove me to insanity,
but I knew that insanity drove me to drink." If we start with the drunkard,
we find only too frequently, mentally defective offspring. But if we start
with complete pedigrees, we find stocks, whose members tend to nervous
<Jisorders, alcoholism, insanity and suicide. However, Galton's conclusion
was a right one:
"We must not rely on the above-mentioned facts [alcoholism in parent and nervous
disorder in offspring] as evidence of a once acquired habit being hereditarily transmitted!'

,The passage is, however, of great historical interest as it shows how
Galton's theory of the distinction between the reproductive and the body
cells was forcing him steadily to the conclusion that to modify heredity you
must modify the germ cells, or at least an early stage of the embryo. Men
like De, Candolle, Spencer and Carpenter, nay, even Darwin himself, believed
in the transmission of acquired characters; Galton, as far as I am aware, was
the first to doubt it, and to assert that in the embryo of the offspring there is
nothing represented that was not in the embryos ofits parents. However crude
now-a-days we may consider that statement to be, it really covers the continuityof the germ-plasm and the denial of the transmission of acquired
characters. On the main point of difference between De Cahdolle and Galton,
the present writer also finds Galton's criticism, as abstracted above, wholly
justified. De Candolle's work, as he himself tells us, had' been planned
when he was a young man. His main idea seems to have then been to trace
scientific achievement as arising from environmental causes-educational,
1 I am not sure that Galton was not iIiliuenced by the aversion of Huggins' dog 'Kepler' to
butchers' shops, an ~version shared by his relatives, and which some may assume to have
originally been 'acquired.' There is a letter from Galton to Huggins on the subject of 'Kepler'
dated Feb. 15, 1873, i.e. just before the Fortnighrly paper. See our p. 66, second footnqte.
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religious, political. institutions, family and national traditions, etc. Before
his work was issued Darwin first and then Galton flared up on his horizon
and the whole aspect of the country he was investigating appeared different.
His book when it was written became a compromise between the old aspect
and the new. It is, as Galton says, "deficient in method"-markedly &0, I
may add, from the statistical standpoint,-oot nevertheless fuB of suggestion
'.
..
.- -. . '
.even to-day for mo~e effective inquiry.
This somewhat lengthy digression on De Candolle is needful, not only
because it casts light on both men's letters, but also on the influence Galton
exercised over De Candolle, as well as the incentive the' latter's book gave
Galton's own closer inquiry, not only in English Men of Science, but also in
the much later attempts he made to consider ability more generally in the
material collected in this century, and partly published in Notable Families 1 •
In this, however, Galton was merely extending, by aid of distributing
questionnaires, the ideas and methods of his Hereditary Genius. Galton in
the case of English Men of Science circularised a select list of 180 men of
science--not all the members of the Royal Society. His schedule was a
very lengthy one, and dealt not only with ancestry and education, but with
many physical and mental cha~cters.class~d in br~ad categories. As a rule
he had about 90-] 00 cases WIth relIable mformatlOn under each character
heading. Perhaps the modern reader is most strock by thecompamtive
paucity of data, or of statistical theory. which Galton thought needful for
drawing conclusions. But actual investigation by more elaborate methods
appears'to confirm most of his results. He reached very' often a, conclusion, since proven, by what we may term a sound statistical instinct.
I will illustrate this in two instances. He is considering whether in marriage
"the love of contrast" does or does not "prevail over that of harmonyB."
He has only 62 cases of the statures of both parents, and he concludes
by a very rough process that there is no sexual preference for cont1'ast in
height (pp. 31-32). I have worked out the correlation in stature between
husband and wife for his data, and find it + ·19 ± ·08, which shows that there
probably existed a slight preference for harmony and this is well in accord.
with more recent determinations of the intensity of assortativemating. Again
in 99 cases he had measures of the horizontal circumference of the head of
men of science and 40 of these were men of great energy. From the data
that of 13 men of 22" or less circumference there were 10 of these energetic
men, and that of 8 men of 24" or more circumference there was only one
of these very energetic men, Galton concludes that "although the average
circumference of head among the scientific men .is greatS," there is a "corIssued in conjunction with Edgar Schuster, and re-issued recentlyinthe Galton Labora.
B Galton's book contains the first tables for 8.asortative mating in temperament, hair oolour,
figure 'and stature, although based on, small numbers, and only reduced by considering percentages of 'harmonies' a.nd 'contrasts.' .
:
3 ThiS conclusion seems to be founded on the statement" that the a.verage circumference Of an
English gentlema.n's head is 221 to 22, inches" (p. 99). lithia be taken as 22°3.8", Galton's value
1

UYry Publications, Cambridge University Press.
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relation l " between smallness of head and energy. Now if we distribute
'40 cases uniformly among Galton's 99 individuals, we find:
Heads 22" or less

Heads between
22" a.nd 24"

Number .........................

13

78

8

(.4 )

Energetic men: observed ...

10

29

1

(B)

31'5

3'25 (C)

"

"

uniformly}
distributed

5'25

Heads 24" or more

A modern statistician would not be quite happy in asserting without
further investigation that the owners of large heads were the less energetic.
But actually the odds against (B) being a sample of (C) are about 5000 1 and
Galton's conclusion is reasonably justified. I have cited these results because, I think, Galton's statistical method does raise douhts in the minds of
some readers as to its adequacy to support the superstructure 2. I have
been surprised myself on testing his data to find what a reasonable probability there is for the validity of his conclusions. After all the higher
statistics are only common-sense reduced to numerical appreciation, and
their deductions are what "les esprits justes sentent par une sorte d'instinct,
sans qu'ilspuissent souvent s'en rendre compte." Galton's judgments in his
for the scientists was 22'75" ± 0'50, which is not a significant difference. I deduce ~hese from
Galton's pocket-book. The following are perhaps worth extracting:
Subiect

Cayley
Darwin
Sir John Evans
Francis Galton
Grove
Sir Rowland Hill
Hooker
Huxley
Jevons
Clerk Maxwell
Owen
Marquis of Salisbury
Herbert Spencer '"
Spottiswoode
Sylvester

.
.
.
..
.
'"
.
.
..
.
.
.
.
..
..

Head circumference
in inches

Stature in
feet and inches

23
22122!
21l

5 7i
6 0

24'0

510
5 9
6 0
5 7

23{lf
21i
23
23

5 10

23!

5 4-1

23
23

5 10l
5 5l
511
6 2

510
22i
22i

511l

1 This is the first occasion on which I have noticed Galton using this word, of course not
yet with reference to the 'coefficient of correla.tion'.
S I feel considerable doubts myself as to the validity of the map of the distribution of
birthplaces of 100 English men of science on p. 20. It may mean nothing more than a rough
density of population map. The local distribution of each type of ability in the British Isles
with reference to density of population would be well worth undertaking.

Oorrespondence with Alphonse de Oandolle

151

pre-statistical and early statistical days were essentially those of Laplace's.
'esprit juste.'
. Although Galton deals only with 180 selected names, he considers that the
British Isles contain between the ages of 50 and 65 almost 300 men of this first
class scientific status, and taking the male population between the same ages,
he concludes that their frequency is abouJ,.l in 10,000. He then proceeds to
consider whether scientific distinction is more frequent than this among the
relatives of scientific men. Of the above ratio, however, little use is made,
because it includes men who lack the same education and opportunity. What
Galton actually does is to take two groups of relatives of the scientific men,
namely (1) grandparents and uncles, about 660, and (2) brothers and male
cousins, about 1450, and inquire the number of distinguished individuals
among these; and he finds their number much greater than in the case of men
with like education and opportunity in the community at large, the latter ratio
being derived from school and university data. The method, though rough,
is probably adequate for Galton's purpose. It should be observed, however,
that his environment being taken as approximately constant, Galton is really
attempting to measure a 'partial' association, which is probablyless iil.tensethan
the total association J. However both the pedigrees provided and the statistics
suffice to show that men of marked scientific ability come from able families.
Ga.lton next proceeds to analyse the qualities on which his correspondents
c0!1sidered their success to have depended. In each case he points out how
often these qualities were present in the parents, or relatives of the scientists.
The chief qualities are (1) Energy much above the average-both physical and
mental; (2) Health-. "it is positively startling," Galton.remarks, "to observe
in these returns the strongly hereditary character of good and indifferent
constitutions"; (3) Perseverance-also frequently reported in the parents;
(4) Practical business habits-fully a half of those who possess these accredit
one or both parents with the same faculty; (5) Good Memory-"heredity
abundantly illustrated," about 30 cases of especial good memory, and 13 of
poor memory; (6) Independence of Cha1'acter-50 correspondents possess it
in excess-strong evidence of its presence in the families of these scientists;
(7) Mechanical Aptitude-found to exist largely in chemists, geologists,
biologists and statisticians as well as in physicists and engineers. Galton then
turns to religion arid religious bias, having previously pointed out that the
clergy are badly represented among men of science (pp. 25-26) or among their
parents (p. 24). On this point it seems to me that such a question: "Has
the religion taught in your youth had any deterrent effect on the freedom of
your researches?" can scarcely be accurately answered by the subject himself. If he has cast off the religion of his youth, he may believe that he
thinks freely; on the other hand if he is still a devout believer he would be
unlikely to admit that his religious views hampered his scientific research.
The SCIentific authors of the Bridgewater Treatises no doubt would have
said their science was not the poorer for their religious bias, but we, who
1 For example, if we endeavoured to measure the resemblance between· brothers by taking
sons of 6 foot fa.thers only, we should reach a. va.lue 40"10 too small.
.
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examine those treatises now, see that it most certainly was!. It does not
. seem to me therefore that much can be learnt fi-om this section, except thata
. good many scientists of that day had discarded the religious faith of their
youth, and more had lost all faith in any dogmatic theology.
. Galton's third chapter is entitled "The Origin of Taste for Science," and
here the bulk of the answers attributed the origin to inborn tendency. Out
of 91 available answers, 56 said the taste was innate, only 11 said it was
not innate and 24 were doubtful. . On the other hand Galton does not dogmaticallyassert that innate taste of science is necessarily inherited. It IS
conceivable that the innate taste for science may arise from a combination of
mental characters provided by otherwise unlike stocks 2. Whatever the origin
"a special taste for science seems frequently to be so ingrained in the constitution of scientific
men, that it asserts itself throughout their whole existence." (p. 193.)

Other factors-fortunate accident, indirect opportunities, professional
duties, encouragement of home or teacher, travel-are discussed by Galton, but
are found to be rather auxiliary.than primary. sources of a love of science.
Of the &dvantages of travel there is a paragraph, which may be cited
because, to a certain extent, it is autobiographical:
"Men are too apt to accept as an axioma.tic law, not capable of further explanation, whatever they see recurring day after day without fail. So the dog in the y~d looks on the daily
arrival of the postman, butcher and baker as so many elementary phenomena, not to be barked
at or wondered about. Travel in distant oountries, by unsettling these qnasi-axiomatic ideas,
restores to the educated man the freshness of childhood in observing new things and seeking
reasons for all he sees. I believe that a handsome endowment of travelling fellowships,
thoroughly well paid with extra allowance for any special work allotted to their holders, given
only to young men of high qualifications, and lasting for at least five years, would be money well
bestowed in the furtherance of science3." (p. 219.)

Pp. 222-34 are some of the most interesting in the book,nay among
the wisest that Galton ever wrote. They point out clearly some of our
national difficulties, and the way that some have now been solved, and that
others still seek solution. One is tempted to cite more than one has space
for, especially when one remembers that the book can no longer be purchased!
"If we take a general survey of our national stock of capabilities and their produce, we see
that the larger part is directed to gain daily bread and necessary luxuries, and to keep the
! Stokes stated that he had a strong religious bias and Huxley that he had a "profound
.religious tendency capable of fanaticism." Neither would admit that these characteristics
interfered with their scientific work. Yet Stokes wrote his Burnett Lectures to demonstrate
the evidence of design in the beneficial effects of light and Huxley wasted precious days that
should have been given to science in pounding Gladstone and Semitic myths as to the creation!
S The author may, perhaps, claim an innate taste for science ashe felt impelled to give up
a profession to return to it; but he knows of no immediate ancestor or collateral with any
scientific bent. On the other hand the names of some of his constituent stocks, Pearson, Beilby,
Wharton, are not unfamiliar in science and distant links might be made if better data for testing
the origin of innate scientific taste were not so easily accessible.
a The Cambridge and Oxford prize-fellowships are used, but not enough used, for travel.
London is sadly wanting in anything of the kind, the only available travelling fellowships are
the Albert Kahn. Five years work abroad is probably too long for all but young men of fortune
or great push. The more modest are apt to be forgotten after alive years' absence-a common
experience of young men who a.ccept colonial or Indian scientific appointments!
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great social machine in steady work. The surplus is considerable, and may be disposed of in
various way::::. Let us now put ourselves in the position of advocates of science solely, and consider from that point of view how the surplus capabilities of the nation might be diverted to
its furtherance. How can the tastes of men be most powerfully acted upon, to affect them
towards science ~
The large category of innate tastes is practically beyond our immediate influence, but though
we cannot increase the national store, we need not waste it, as we do now. Every instance in
which, a man having an aptitude to succeed in science fs tempted by circumstances whicli might
be controlled to occupy himself with subjects of less national value is a public calan:iity.
Aptitudes and tastes for occupations which enrich the thoughts and productive powers of man
are as much articles of national wealth as coal and iron, and their waste is as reprehensible.
Educational monopolies, which offer numerous and great prizes for work of other descriptions,
have caused enormous waste of scientific ability, by inducing those who might have succeeded
in science to spend their energies with small effect on uncongenial occupations. "Vhen a pursuit
is instinctive and the will is untaxed, an immense amount of work may be accomplished with
elJ,se." (pp.222-3.)
.
"It is clear to all who have knowledge of the scope of modern science, that there exists an
immense deal of national work which has to be performed, and which none but men of scientific
culture are qualified to undertake. Scientific .superintendence is required for all kinds of technical education, for statistical investigations of innumerable kinds, and deductions from them;
for sanitary administration in the broadest sense; for agriculture, mining, industrial occupations,
war, engineering. There is everywhere a demand for scientific assessors, who shall discover how
to economise effort and find out new processes and fruitful principles. ProfesSIonal duties
generally ought to be more closely bound up with strictly scientific work than they are at
present; and this requirement would tend to foster scientific tastes in minds which had little
inborn tendency that way." (pp. 224-5.)

The reader, who remeinbers that this was written about 1873, before
the foundation of most of our technical schools and engineering laboratories,
and academic agricultural schools-to say nothing of the public health service-will grasp Galton's foresight. 'War' and 'statistical investigations of
innumerable kinds '-both illustrations of the important future tasks of
science-'were chosen with surpassing aptness in 1873!
And again:
"It seems to me that the interpretation to be put on the replies we have now been con·
sidering, is that a love of science might be largely extended by festering, not thwarting, innate
tendencies, by the extension of scientific professional appointments and professorships, by
.assimilating in some cases the English system of teaching to that of the Scotch, and by creating
travelling and other fellowships which shall enable their holders to view naturtl in various
aspects, and to work with foreigners, whose habits of thought are fruitful in themselves but of
a different kind to our own." (pp. 225-6.)

Among such fellowships Galton then demands the establishment of
medical research fellowships.
"I appeal to capitalists, who know not what use, free from abuse, to make ·of their surplus
wealth, to consider this want. They might greatly improve the practical skill of the English
medical profession by affording opportunities of prolonged study, They might perhaps themselves
reap some part of the benefit of it. A young medical man bas now to waste the most vigorous
years of his life in miserable routine. work simply to obtain bread, until he has been abl!, to
establish his reputation. He has no breathing-time allowed him; the cares of mature life press
too closely upon his student days to give him the opportunities of prolonged study that are
necessary to accomplish him for his future profession." (pp. 226-7.)
.

How long after 1874 was the seed of that idea to lie buried, before the
PGll
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capitalist was forthcoming to fructify it by a valuable,· if .far from fully
adequate, endowment1
.
.
There is one last citation which I must make from this chapter, because
it has as much bearing on our nation to-day as it had fifty years ago; also it
conveys Galton's views on those "social duties" which not a little fell to bis lot:
'''Theinfluences which we have been considering are those which urge men to pursue science
rather than literature, politics, or other careers; but we must not forget that there are deep
and obscure movements of national life, which may quicken Or depress the effective ability of
the nation as a whole. I have not considered the reasons why one period is more productive
of great men than another, my inquiry being limited, for the reasons stated in the first pages
of this book, to one period and nation. But it may be remarked, that the national condition
most favourable to general efficiency is one of self-confidence and eager belief of great works
capable of accomplishment. The opposite attitude is indifferentism, founded on sheer uncertainty of what is best to do, or on despair of being strong enough to achieve useful results;
a feeling such as that which has generally existed in recent years among wealthy men in
respect to pauperism and charitable gifts. A common effect of indifferentism is to dissipate the
energy of the nation upon trifles; and this tendency seems to be a crying .evil of the present
day in our own country. In illustration of this view, I will quote the following extract from
a letter of one of my correspondents, who I should add is singularly well qualified to form a
just opinion on the matter to which he so forcibly calls attention :-'The principal hindra.nce
to inquiry and all other intellectual progress in the people of whom I see much, is the elaborate
machinery for wasting time which has been invented a.nd recommended nnder the name of
"social duties." Considering the mental and material capital of which the richer classes have
the disposal, I bel.ieve tha.t much more than half the progressive force of the nation runs to
waste from this cause'." (pp. 227-8.)

The evils pointed out by Galton have intensified r~ther than diminished
since 1874, and especially since the Great War. Scientists have become
more and more professional, that is there are fewer and fewer men of means,
who pursue science for the pleasure of it. Science is now almost entirely one
of the professional roads to a living. An examination of the testamentary
dispositions' published from day to day in the newspapers shows how little·
the meaning of science for national welfare, how little the social value of
.knowledge, have penetrated the minds of the wealthy. •Conscience money'
is amply provided for a variety of charities, many of which are with high
probability anti-social in their effects. There is small doubt that salvation
by 'good. works' is still dominant in the minds of many, and 'good works'
are still identified with charity by the majority of testators. A wealthy man
will brc:ed pheasants for sport, or dogs and pigs for prize points\ but he
would not spend a fraction of the money in striving to discover the laws of
heredity, which might, if we had knowledge of them, aid not only national
agricu~ture, but what Galton termed viriculture. The 'social duties'
demand flowers, vegetables and frui~, and these a large establishment of
gardeners and their underlings. But it is left to the flOriSts to discover and
make new varieties, and horticulture is part of the menial service of the
establishment, not an intellectual pursuit of the proprietor; while his dogand cattle-breeding follow narrow conventional lines, and their success is
measured by the number of silver cups on a sideboard.
. ... 1 . Usually settled -by the ignorant with a total disregard of the usefulness of the animal and
in complete ignorance of its natural history.
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The last chapter in Galton's book deals with education and endeavours
from the replies of his correspondents to construct a scheme which would
have favoured scientific development.
.
"As regards the precise subjects for rigorous instruction, the following seem to me in strict
accordance with what would have best pleased those of the scientific men, who have sent me
return:'! :-1. Mathematics pushed as far as the capacit, of the learner admits, and its processes
utilised as far as possible for interesting ends and practical application. 2. Logic (on the
grounds already stated, but on those only). 3. Observation, theory and experiment, in at least
one branch of science; some boJs taking one branch and some another, to ensure variety of
interests in the school. 4. Accurate drawing of objects connected with the branch of science
pursued l • 5. Mechanical manipulation, for the reasons already given, and also because me.chanical skill is occasionally of great use to nearly all scientific men in their investigations.
These five subjects must be rigorously taught. They are anything but an excessive programme,
and there would remain plenty of time for that variety of work which is so highly prized, asready access to books; much reading of interesting literature, histOl'y and poetry; languages
learnt probably best during vacations, in the easiest and swiftest manner, with the sole object
of enabling the learners to read ordinary books in them. This seems sufficien't, because my
returns show that men of science are not made by much teaching, but rather by awakening
their interests, encouraging their pursuits when at home, and leaving them to teach themselves
continuously throughout life. Much teaching fills a youth with knowledge, but tends prematurely to satiate his appetite for more. I am surprised at the mediocre degrees =which the
leading scientific men who were at the universities have usually taken, always excepting the
mathematicians. Being original they are naturally less receptive; they prefer to fix of their
own accord on certain subjects, and seem averse to learn what is put before them as a task.
Their independence of spirit and coldness of disposition are not conducive to success in competition; they doggedly go their own way and refuse to Fun races." (p257.)

It is in reading such a statement that one realises how much Galton
gained by standing outside science as a profession, and one feels that science
as a pursuit must always stand higher than science as a profession.
"If we class energy, intellect and the like, under the general name of ability, it foUows
that, other circumstances being the same, those able men who have vigour to spare for extra
professional pursuits, will be mainly governed in the choice of them by the instinctive tastes of
their manhood. The majority will address themselves to topics nearly connected with human
interests; a few only will tum to science. This tendency to abandon the colder attra.ctions of
science for those of political and social life, must always be powerfully reinforced by the very
general inclination of Women to exert their influence in the latter direction. Again those who
select some branch of science as a profession, must do so in spite of the fact that it is more
unremunerative than any other pursuit. A great and salutary cha.nge has undoubtedly come
over the feeling of the nation since the time when the leading men of science were boys, for
education was at that time conducted in the interests of the clergy, and was strongly opposed
to science. It crushed the inquiring spirit, the love of observation, tbe pursuit of inductive
studies, the habit of independent thought, and it protected classics and mathematics by giving
them the monopoly of all prizes for intellectual work.......This gigantic monopoly is yielding,
but obstinately and slowly, and it is unlikely that the friends of scien<lC will be able, for ma.ny
years to come, to relax their efforts in educational reform 2. As regards the future provision
1 There is a passage bearing on drawing on p. 142 worth citing: "There is an exact parallel
between truthfulness of expression in speech and that of delineation in drawing. In the earliest
sketch it is far better to be hard in outline than inaccurate. Subsequent touching up C&1l
smooth away the hardness; but there exists no proper material to work upon when there wu
carelessness in the first design."
2 It is painful to read how little of their succeas many Victorian scientists attributed to
their education. Darwin's education omitted ma.thematics, modern languages and all training
in habits of observation and reasoning. He considered that all he had learnt of any value had
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for succe~sful followers of science, it is to be hoped that in addition to the many new openings
,in industrial pursuits, the gra.dual but sure development of sanitary administra.tion and statistical inquiry may in time afford the needed profession. These and adequately paid' professorships may, as I sincerely hope they will, even in our day, give rise to the establishment of a.
sort of scientific priesthood throughout the kingdom, whose high duties would have reference
to the health and well-being of the nation in its broadest sense, and whose emoluments and
social position would be made commensurate with the importance and va.riety of their functions."
(pp. 258-60.) ,

Much of what Galton wished in 1874 to see achieved has since been
done, although plenty remains to occupy fully the attention of educational
reformers. It is singular, however, to note how little Galton's services to
educational reform have been recognised, and yet in this book he is voicing
the opinions of a very large section of the scientific men of that day; and
these views filtered down through the press until they ultimately reached
the politician. The last sentence but one appealing for development of
sanitary administration and statistical inquiry finds Galton on common
ground with Florence Nightingale-a link to' which we shall return later.
But alas! their dreams are still far from realisation; it is still held laughable
to suggest that the statistician is a fundamental need, if we are to understand what makes for or mars the health and well-being of our nation in its
broadest sense.
B. DARWIN AND THE PANGENESIS EXPERIMENTS

As' Galton's views on heredity brought him to a certain extent into
conflict with De Candolle; so also they brought him at an even earlier date
into a disagreement with Charles Darwin. At the end of 1869 as a result
of his discussion of pangenesis in the Chapter entitled 'General Considerations' of Hereditary Genius, Galton determined to test experimentally
Darwin's 'provisional' hypothesis. In that discussion Galton directly speaks
of gemmules circulating in the blood (see our p. 113). Although Darwin read
this book, I can find no trace of a letter at that date repudiating the idea
of circulation in the blood being the essential method of transfer of gemmules.
From December 1869 to June 1870 I find twelve letters of Galton to Darwin
about the experiments on transfusion of blood. That Darwin answered some,
perhaps all, of these letters is clear, but I have not succeeded in finding any
replies. It is possible that after the letters to Nature of 1871, Galton destroyed them. At any rate in the list of Darwin letters prepared in 1896 by
Galton himself none of these' letters are referred to. All the Darwin rabbit
letters that have survived are those which followed the publication of
Galton's paper" Experiments in Pangenesis by Breeding from Rabbits of
a pure variety, into whose circulation blood taken from other varieties had
previously been largely transfused.~' This wasread at the Royal Society on
March 30, 18711. These letters refer to a continuation of the experiments,
been self-taught and was due to his following up of an innate taste for science, and Galton
expressed himself in much the same language: see our Vol. I, p. 12.
1 RO!JalSoc. P'l'oc. Vol. XIX, pp. 394-410, 1871.
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also with negative conclusions, which results confirmatory of the thesis of
his memoir Galton never to my knowledge published in detail. Those who
read the letters below cannot doubt that Darwin knew the nature of the
experiments, and knew that Galton was assuming that the 'gemmules'
circulated in the blood. The whole point was to determine whether the
hereditary units of a breed A could be tDBnsferred by transfusion of blood
to members of a breed B and would' mongrelise' the offspring conceived later
by B. Was the' blood' indeed as supposed in folk-language all over the
world a true bearer of hereditary characters? That question is itself of
importance, even apart from the question of Darwin's theory of heredity.
But the publication of these letters has in this particular instance a deeper
significance. It is a biographer's duty to illustrate the real strength of his
subject's character, not merely to call it great. I know of no case in which
a disciple's reverence for his master has exceeded that shown by Galton for
Darwin in this matter. I doubt if any natures the least smaller than those
of Darwin and Galton would have sustained their friendship unbroken, even
for a day, after April 24th, 1871. I feel that the self-effMlement of Galton
in this instance is one of the most characteristic actions of his life:; but it is
not one that a biographer can disregard, however great his reverence for
. Darwin. Here are the letters extending from the start of the pangenesis
experiments to nearly the time when Galton began to write his paper.
42, RUTLAND. GATE, S.W. Dec. 11,69.
My DEAR DARWIN,' I wonder if you could help me. I want 'to make some peculiar experiments that have occurred to me in breeding animals and want to procure a few couples of
rabbits of marked and assured breeds, viz: Lop-ear with as little tendency to Albinism as
possible. Com'TYW'n.Rabbits, ditto. Angora albinos. And I find myself wholly unable to get
them, though I have asked ma.ny people. Do you know anybody who has such things? I write
without .your book i~ reach, but you t~e~e especially men~ion a breeder of Angoras. Also you
quote With approbatIOn from Delaney s httle book. Are eIther or both of those men accessible
and likely to help1 Pray excuse my troubling you; the interest of the proposed experimentfor it is really a curious one-must be my justification. Very sincerely yours, FRANCIS GALTON.
(1)

(2)

42, RUTLAND GATE, S.W. March 15, 70.
My DEAR DARWIN, Very many thanks for the information and books. When I have got
up the subject, I will write again, and will in the meantime take all care of the books.
I shall hope in a week from now to give you some news and by Saturday week definite facts
about the rabbits. One litter [Moe] has littered to-day and all looks well with her. Two others
towards the end of the week, viz: Wednesday and Saturda.y. I grieve to say that my most
hopeful one was confined prematurely by 3 days having made no nest and all we knew of the
matter was finding blood about the cage and the head of one of the litter. She was transfused
from yellow and the buck also from yellow. Well the head was certainly much lighter than
the head of another abortion I had seen, and was certainly irregularly coloured, being especially da.rker about the muzzle, but I did not and do not care to build anything about such
vague facts and have not even kept the head. As soon as I know anything I will write
instantly and first to you. For my part, I am quite sick with expected hope and doubt.
Ever very sincerely, F. GALTON:,-

It will be seen from Letters (1) and (2) that between Dec. 11, 1869 and
March 15, 1870, Galton must by letter or verbally have communicated the
purpose of his experiments to Darwin. He now speaks quite openly of the
transfusion and its possible effect on the nature of the offspring.
.
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42 RUTLAND GATE, S.W. March 17,1870.
My DEAR DARWIN, No good news. Bartlett assured me this morning that it was a popula.r
prejudice that young rabbits might not be looked at, reasonable care being taken, so we openoo
2 boxes and examined the litters. The first contained four dead young ones all true silver greys.
One,however, has a largish light-coloured patch on its nose, but Bartlett tells me that this is
not unusual with silver greys as the very tips of their noses are often white. However this
patch is somewhat larger and there are faint hopes, I think, that it may prove more considerable than Bartlett believes. I have one more litter yet to come and hope to send you the result
by Monday evening post. I have coupled a new pair and re-coupled the 2 does whose litters
have failed, one of them with a more suitable mate, and expect the following results:
,

Date of expected
litter

Buck transfused from
rabbit coloured as below

Doe transfused from

April 14 ......

Hare-coloured

Hare-coloured

April 16 ......

Yellow

Yellow

April 16 ......

Black an9 white

Black and white

The quantity of blood transfused was only 1'25 pel' cent. of the weight of the rabbits which
is only the same thing as 30 oz. of blood to an ordinary man. I know this is a very small proportion of the whole amount of blood, but hope by a second operation on the old bucks and by
improved operations on all the young ones to get a great deal more of alien qualities into their
veins. Very sincerely yours, FRANCIS GALTON.

In

a letter of Mrs Darwin's to her daughter Henrietta dated Down, Sat.,
Mar. 19 [1870lwe read:
"F. [Father] is wonderfully set up by London, but so absorbed about work, etc. and all sorts
of things that I shall force him off somewhere before very long. F. Galton's experiments about
rabbits (viz. injecting black rabbit's blood into grey and vice versa) are failing, which is a dreadful
disappointment to them both. F. Galton said he was quite sick with anxiety till the rabbits
accouchements were over, and now one naugbty creature ate up her infants and the other has
perfectly commonplace ones. He wishes this expert to be kept quite secret as, he means to
go on, and he thinks he shall be so laughed at, so don't mention
" A Century of Letters,
Vol. II, p. 230.
42, RUTLAND GATE, S.W. March 22, 1870.
My DEAR DARWIN. Another litter-this time of 4-and all of them are true silver greys.Also, one of the does (mentioned in my last letter as transfused from a black and white)1s

(4)

dead.
My stud now stands as overleaP. I call each silver grey by the name of the colour of the
rabbit from which it has been infused. I also give the particulars of my first batch. You will
see that tllere was much less variety in my pairs then, than there is now. I hope to try a new
mode of transfusion upon a wholly new stock, taking younger rabbits and putting much more
alien blood into them. Ever very sincerely yOllrs, F. GALTON.

[There follows a list of transfusions into bucks and does of first and second
batches.]
(5)

42, RUTLAND GATE, S.W. March 31, 1870.
My DEAR DARWIN, Better news-decidedly better. I opened the hutches where the young
rabbits are, this morning, and found now that the white patch on the nose of which I spoke
had become markedly conspicuous and .larger, but also that a white vertical bar had begun to

.1 I haye not thought it needful to reproduce this table, as the details of the experiments are
given in the paper as finally published.
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appear in the forehead 1. On going to the other litter, which I had never before got a proper
view of, I found another young one with precisely similar marks. (The male parent was the
same in both cases.) I have spent a most unsuccessful morning with new apparatus trying to
inject more completely; but I have yet hopea of success by making some alterations.
I will return to you Naudin and the 2 pamphlets by to-morrow's book post. Very many
thanks for them and for all the references. With great reluctande, I feel it would be too much for
me to undertake the experiments. I am too ignorant wf gardening, and, living in London with
a summer tour in prospect, I don't see my way to a successful issue; but I hope to practise my
eye and get some experience this year which may be of service next year or hereafter. I congratulate you about the Quagga taint. Once more about the rabbits, very many thanks for
your hints, I will try more grey blood. Bartlett takes great interest and gives much care.
Murie's assistant looks after the rabbits. Murie himself looks in now and then,
Very sincerely, F. GALTON.

Owing to the failure of Darwin's parallel letters we have no knowledge
of what his hints were. The nature of the proposed plant-rearing experiments is eq,ually unknown to us, but the suggestion may have remained in
Galton's mmd and have borne fruit in the sweet-pea experiments of a few
years later. The Quagga taint 2 has close bearing on the present subject, for
if a mother of breed A bore a child to a father of breed B, it seems likely that
the 'gemmules' in the 'circulation' of the unborn child might pasS:-into the
mother's circulation and possibly affect a child born later to a father of her
own breed A. The Quagga case, as indeed all instances up-to-date, of
so-called telegony can now be dismissed from consideration. They depend
essentially on (i) observation of variation within the pure breed not being
sufficiently wide, or (ii) the assertions of kennel-men and others endeavouring
to screen their responsibility for unplanned matings.
It is clear/rom this fifth letter that Galton was still hoping against the
weight of accumulating facts for evidence that foreign 'gemmules' had been
transfused with the blood.
(6)

5, BERTIE TERRACE, LEAMINGTON. April S, 1870.
My DEAR DARWIN, The white nose and vertIcal bar is, I find, of no importance. Bartlett
was not accessible the day I found them out, but he has since told me they are common varieties,
and I heal' the same from Mr Royds, the rabbit-fancier and judge 6f poultry shows, from whom
I bought them. Before leaving London last week I succeeded in infusing 2 per cent. of the
rabbit's weight in alien blood, before I had only achieved 1'25 or 1/80th part which (on the
supposition of Huxley that blood constitutes 1/10th of the whole weight of the body) is only
1/8th of the blood. In other words my transfusion, hitherto, has given only 1 great-grandparent
of mongrel blood to the otherwise pure silver greys, and this is a very small matter. I do not
like to risk another operation on the other jugular of my rabbits till after the forthcoming
3 litters, not till after I have had more success in the system of more abundant transfusion.
I can do nothing with the blood in its natural state, it coagulates so quickly, so I defibrinise it.
If I cannot ever succeed in transfusing as much into the rabbits as is necessary· to make a fair
experiment, I must go to larger animals, and try cross-circulation with big dogs.
Pencil note against this word; 'white star'; Galton does not use the now common word 'flare.'
See Animals and Plants under Domestication, Vol. I, pp. 403-4, 1st Edn. Vol. I, p. 345,
Ed. 1875. Darwin believed absolutely in telegony and attributes it to the "diffusion, retention
and action of the gemmules included within the spermatozoa of the previous male." Animals
and Plants, 1st Edn. Vol. II, p. 388. Darwin's words seem to indicate that mere coition as apart
from bearing offspring might produce telegony. The theory of telegony suggests that later
born offspring should be more like the father than earlier born, but I have found no trace of
this; see R. S. Proc. Vol. LX, pp. 273-83, 1896.
I
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You are very kind in giving me- so much valuable advice and so much encoura.gement.
Miss Cobbe's review is very characteristic. She has not, however, quite caught what I am
driving at in religious matters and which-if the book shall be enough read to make it reasona.ble for me to do so--I shall express more clearly. Very sincerely yours, FRANCIS GALTON.

The religious views are probably those of the Hereditary G~nius: see
our p. 114. The review, ent.itled : 'Hereditary Piety\' by Frances Power
Cobbe, will be found in the Theological Review, April, 1870. I do not know
whether she was at this time a correspondent of Galton's, but she was so
in 1877.
5, BERTIE TERRACE, LEAMINGTON. April 26/70.
My DEAR DARWIN,Two more litters and no happy results, the young being all true silver
greys. There ought to have been a third litter but the doe had not kindled. I shall next give
a fresh infusion to everyone of myoId stock and hope to raise the proportion of alien blood in
their bodies to at least 3 per cent. of their entire weight, or, say 30 per cent. of their entire
blood.
I am obliged to defer all this for a week or two longer for my mother has been lying at the
verge of death for a fortnight and I am wanted by her. She is now a trifle better a.nd her illness-the result of bronchitis,--may be less acute for a while and I may be able to get back
to LondOIL We have no reasonable hope that she will ever recover even a more moderate
degree of health. Very sincerely yours, FRANCIS GALTON.

(7)

42, RUTLAND GATE, S.W. May 12, 1870 (written at the Athenaeum).
My DEAR DARWIN, Good l"dobbit news! One of the latest litters has a white forefoot. It
was bom April 23rd, but as we did not disturb the young, the forefoot was not observed till
to-day. The little things had huddled together showing only their backs and heads, and the
foot W88 never suspected. The mother W88 injected from a grey and white and the father from
a black and white. ThiS, recolleCt, is from a transfusion of only 1/8th part of alien blood in
each parent; now, after many unsuccessful experiments, I have greatly improved the method
of operation and am beginning on the other jugulars of my stock. Yesterday I operated on 2
who -are doing well to-day, and who now have 1/3rd alien blood in their veins. On Saturday I
hope for still greater .success, and shall go on ... until I get at least one-half a.lien blood. The
experiment is not fair to Pangenesis until I do.
We are for the time relieved from anxiety about my poor dear Mother, who suffered the
agonies of death over and over again, but has strangely pulled through, and is now comfortable
though very weak and seriously shaken. Very sincerely yours, FRANCIS GALTON.
(8)

The appearance of an 'orphan foot,' or even two, in normally wholecoloured animals purely-bred is a common event; but it is interesting to note
how Galton seized any feature he could that supported mongrelisation, and
thus the demonstration of the truth of 'pangenesis.' He discusses this white
foot,. pp. 402-3 of his paper, but, I think, might have dismissed it as he did
the white noses and flare of some of his first batch of litters.
42, RUTLAlfD GATE, S.W.June 1st, 1870 (written at the Athenaetl,m).
My DEAR DARWIN, Though I have no new litter to report, and shall have only one before
the end of the month, I do not like to let more time go by, without heartily thanking you for
your helpful and encouraging letter. I will not trouble you with details now, but simply say
that I feel sure, unless some unexpected disaster to my stock should arise, that I shall have a
very complete set of experiments finished before August. My bucks have been heavily re-transfused and I have a doe in the same state. Also I shall have all the combinations, extreme and
intermediate, of pure and transfused bucks with pure and transfused does.
I find I cannot managfj pigeons for want of a dove-cot, and dare not try dogs lest the
Zoological Gardens should be alarmed by the noise and I should be extruded. But notwith-

(9)

1

Reprinted in Darwinism in Morals, and other Essays, 1872,.

161

Oorrespondence with Oharles Darwin

standing this, I can assure you that I have the matter firmly in hand, and will 00 guided by
the results, as to the extent of future work. Defibrinised blood is my salvation. I literally put
into my silver greys during one operation as much blood as I can get from two rabbits each of
the same size as the patient, and I have three bucks who have undergone two operations (but
unluckily the earlier ones were far less successful). Very sincerely yours, FRANCIS GALTON.
(10)

42, RUTLAND GATE, S.W. June 25th. 1870.

My DEAR DARWIN, A curious and, it may be, v~ry interesting result delays my transfusion
experiments. It is that 2, and I think all 3, of the does that had been coupled ·with the la.rgely
tranfused bucks prove sterile! Of course the sterility may be due to constitutional shock,
or other minor matters, but, it suggests the idea that the reproductive elements are in the
portion of the blood which I did not transfuse ;-to wit the fibrine. In my earlier experiments,
the blood was only partially defibrinised,-hence I was able to get a white leg; but in these
later ones it was wholly defibrinised. It Resms reasonable that the part of the blood which
does most in the reparation of i~juries should also be most rich in the reproductive elements.
Of course I go on with the experiments with modifications of procedure.... 1 wish I had more
to tell you. I have transfused into 32 rabbits, in six cases twice over....
Very sincerely yours, FRANCIS GALTON.

The letters now break off, and the Galtons went to Paris on July 15th,
intending to go to Switzerland; they did go to Grindelwald, but the declaration of war between France and Prussia led them to return. .a~re, after a
stay at Folkestone, they paid visits to the Gurneys, at Julian Hill, at
Leamington and at the Groves, reaching London only on October 17th
(L. G.'s Record). On September 27th, George Darwin, however, wrote that
his father sent his. thanks for Galton's rabbit message and said that he was
deeply interested in the success of the' experiment. The nature of that
experiment is clear, although Galton's letter detailing it appears to h~ve
perished; it is provided by Galton's paper itself; it was to cease defibrinisation, and it was done by establishing cross-circulation between the carotids,
the great arteries of the neck.
"If the results were affirmative to the truth of Pangellesis, then my first experiments would
not be thrown away; for (supposing them to be confirmed by larger experience) they would
prove that the reproductive elements lay in the fibrine. But if cross-circulation gave a negative
reply, it would be clear that the white foot was an accident of no importance to the theory of
Pangenesis, and that the sterility need not be ascribed to the loss of hereditary gemmules,
but to abnormal health, due to defibrinisation and, perhaps, to other causes also.
My operations of cross-circulation (which I call x) put me in possession of three excellent
silver-grey bucks, and four excellent silver-grey does
There were also three common rabbits,
bucks, which .were blood mat.es of silver-greys, and four common rabbits, does, also blood mates
of silver-greys. From this large stock I have bred eighty-eight rabbits in thirteen litters, and
in no single case has there been any evidence of alteration of breed. There has been one
instance of a sandy Himalaya; but the owner of this breed assures me they are liable to throw
them, and as a matter of fact, as I have already stated, one of the does he sent me did litter
and throw one a few days after she reached me. The conclusion from this large series of experiments is not to be avoided, that the doctrine of Pangenesis, pure and simple, as I have
interpreted it, is incorrect." (p. 404, loco cit.)

Galton concludes that the gemmules are not independent residents in
the blood; they either reside in the sexual gland itself, the blood merely
forming nutriment to the growth, or they are merely temporary inhabitants
of the blood and rapidly perish, so that the transfused gemmules perished
before the period elapsed when the animals had recovered from their. operations. Galton suggests that an expe~ment might be made-as theammals
P G U
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released from the operating table seemed little dashed in spirits, play, sniff
and are ready to fight-to mate them at once.
"It would be exceedingly instructive, 8upposing the experiment to give affirmative results,
to notice the gradually waning powers of producing mongrel offspring."

Galton clearly intended to continue the experiments; for a week after
his paper was read he writes to George Darwin thanking him for a letter in
which he had stated that his father was willing to take charge of eight of
the rabbits l • 9-alton gives particulars about these eight young rabbits, how
they should be mated and when the young should be returned to London for
further operations.
"My paper will come out in the next number of the R. Society Proceedings and I will send,
your Father a copy with their pedigree marked." The locus for experimenting ha.s, however,
changed. "Though I shall not have myoId excellent assistant Fraser, who sails this day week for
Ca.lcutta, I shall have the run of the University College Physiological Laboratory and shall
be able, I believe, to conduct all the operations there with convenience grea.ter t.ban hitherto."

Again Darwin's letter is missing, but on April 25 Galton writes:
(11)
42, RUTLAND GATE, April 25, '7l.
My DEAft DARWIN, I am grieved beyond measure to learn that I have misrepresented your
doctrine, ~nd the only con.sol~tion I can feel is that your letter to 'Nature' may place that
doctrine in a clearer light and attract more attention to it. I write hurriedly, as tiDle is important to save the morning's post, in order, to point out two passages which, I hope, in your letter
to 'Nature' you will explain at length, 110 aB to remove the false impruaion of Pangenesis under
which 1 a~pl"Obe.bly()thel'S labour. In "Domestica.tionof Anima.lsete."p. 374 cc .",...thI'OW oft'
mUlute granules or atoms, which circulate freely throughout the system ..... ," And p. 379"
,
the granules must be thoroughly diffused; nor does this seem improbable considering
the
steady circulation of fluids throughout the body." (Is there not also a passage in which the words
"circulating fluid" are used1 I cannot hurriedly lay my hand on it, but believe it to exist.)
Believe me-necessarily in great haste-Very sincerely yours, FRANCISG.A.J.TON,
(12)
42, RUTLAND GATE, May 2/71.
My DEAR DARWIN, I send a copy of the rabbit paper, in which I have marked the genealogy
of the 6 little ones (p. (01).
You will see my reply in next week's' Nature', I justify my misunderstanding as well as
I can and, I think, reasonably, The half plaintive end to the letter will amuse you. Very
sincerely yours, FRANCIS GALTON.
I begin an entirely new and different series of experiments to-morrow.

. One letter more before we come to the lVature correspondence. Darwin's
and G~lton's letters in Nature opened a general correspondence, in part of
which Darwin was roughly handled and Galton wrote to him as follows:
(13)
42, RUTLAND GATE, May 12/71.
My DEAR DARWIN, I have just seen --'s not nicely conceived letter in 'Nature' on Pangenesis, and write at once to you, lest you should imagine that I in any way share the animus
of the letter. I do not know him; at lea~t, I have, perhaps twice only, had occasion to converse
with him,-a.nd what he says, certainly does not express my own opinion as expressed elsewhere
and to others. I should not feel easy, if I did not disavow all share in it to you. Ever very
sincerely, FRANCIS GALTON.
My new experiments are not hopeful-a.las! I hope Pangenesis will get well discussed now.

.a

~
postcard dated April 14th Down :-"The rabbits arrived safe last night and are lively
pd pretty this morning C. D."-seems to belong to this date.
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Before we turn to the Nature letters, we must note one or two points,
namely:
(a) Galton kept Darwin fully informed of the transfusion of blood experimp,nts, and further stated their bearing on Pangenesis.
(b) Darwin cleady made throughout the experiments hints for their
modification and extension even to other flpecies.
(c) Galton's letters and paper are not compatible with Darwin having at
any time warned him that the circulation of the blood was not a necessary
factor in his own theory.
(d) Galton's words on p. 395 of his memoir cited by Darwin were too
sweeping, but at the same time they were actually qualified by what he
wrote on p. 404 that "the doctrine of Pangenesis, pure and simple, as I have
.
interpreted it l , is incorrect."
Letter of Charles Darwin in Nat'ure, April 27, 1871.
"Pangenesis." In a paper, read March 30, 1871, before the Royal Society', and just
puhlished in the Proceedings, Mr Galton gives the results of his interesting experiments on the
inter-transfusion of the blood of distinct varieties of rabbits. These experiments were undertaken
to test whether there was any truth in my provisional hypothesis of Pangenesis. -Mr Galton, in
recapitulating "the cardinal points," says that the gemmules are supposed "to swarm in the
blood." He enlarges on this head, and remarks, "Under Mr Darwin's theory, the gemmules in
each individual must, therefore, be looked upon a.'l entozoa of his blood," etc. Now, in the
chapter on Pangenesis in my "Variation of Animals and Plants under Domestication," I have
not said one word about the blood, or about any fluid proper to any circulating system. It is,
indeed, obvious that the presence of gemmules in the blood can form no necessary part of my
hypothesis; for I refer in illustration of it to the lowest animals, such as the Protozoa, which
. do not possess blood or any vessels; and I refer to plants in which the fluid, when present in
the vessels, cannot be considered as true blood 2• The fundamental laws of growth, reproduction,
inheritance, etc., are so closely similar throughout the whole organic kingdom, that the mea.lUl
by which the gemmules (assuming for the moment their existence) are diffused through the body,
would probably be the same in all beings; therefore the mean·s can hardly be diffusion through
the blood. Nevertheless, when I first heard of Mr Galton's experiments, I did not sufficiently
reflect on the subject, and saw not the difficulty of believing in the presence of gemmules in the
blood. I have said (Variation, etc., vol. ii, p. 379) that "the gemmules in each organism must
be thoroughly diffused; nor does this seem improbable, considering their minuteness, and the
steady circulation of fluids throughout the body." But when I used these latter words and other
similar ones, I presume that I was thinking of the diffusion of the gemmules through the tissues,
or from cell to cell, independently of the presence of vessels,-as in the remarKable experimente
by Dr Bence Jones, in which chemical elements absorbed by the stomach were detected in the
course of some minutes in the crystalline)ens of the eye; or again as in the repeated loss of
colour and its recovery after a few days by the hair, in the singular case of a neuralgic lady
recorded by Mr Paget. Nor can it be objected that the gemmules could not pass through ti88tKlill
or cell-walls, for the contents of each pollen grain have to pass through the coats, both of the
pollen tube and embryonic sack. I may add, with respect to the passage of fluids through membrane, that they pass from cell to cell in the absorbing hairs of the roots of living plants at a
rate, as I have myself observed under the microscope, which is truly surprising.
When, therefore, MI' Galton concludes from the fact that rabbits of one variety, with a
large proportion of the blood of another variety in their veins, do not produce mongrelised offspring, that the hypothesis of Pangenesis is false, it seems to me that his conclusion is a-little
I have italicised these words to emphasise Galton's attitude.
Note by the biographer. It would seem feasible to test the theory of pangenesis in the
case of plants by considering the results obtained from the seeds of grafted and non-grafted
plants of the same species.
1

2
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hasty. His words are, "I have now made experiments of transfusion and cross"circulation on
a large scale in rabbits, and have arrived at definite results, negativing, in my opinion, beyond
all doubt the truth of the doctrine of Pangenesis." If Mr Galton could have proved that the
reproductive elements were contained in the blood of the higher animals, and were merely
separated or collected by the reproductive glands, he would have, made a most important
physiological discovery. As it is, I think every one will admit that his experiments are extremely
curious, and that he deserves the highest credit fur his ingenuity and perseverance. But it does
not appear to me that Pangenesis has, ,as yet, received its death blow; though, from presenting
so many vulnerable points, its life is always in jeopardy; and this is my excuse for having said
a few words in its defence. CHARLES DARWIN.
•
Letter of Francis Galton in Nature, May 4th, 1871.
"Pangenesis." It appears from Mr Darwin's letter to you in last week's Nature, that the
'views contradicted by my experiments, published in the recent number of the "Proceedings of ,
the Royal Society," differ from those he entertained. Nevertheless, I think they are what his
published account of Pangenesis (Animals, etc., under Domestication, ii, 374, 379) are most
likely to convey to the mind of a reader. l'he ambiguity is due to an inappropriate use of three
separate words in the only two sentences which imply (for there are none which tell us anything
definite about) the habitat of the Pangenetic gemmules; the words are "circulate," "freely," and
"diffused." The proper meaning of circulation is evident enough-it is a re-entm'ing movement.
Nothing can justly be said to circulate which does not return, after a while, to a former position.
In a circulating library, books return and are re-issued. Coin is said to circulate, because it
comes back into the same hands in the interchange of business. A story circulates, when a
person hears it repeated over and over again in society. Blood has an undoubted claim to be
called a circulating fluid, and when that phI"88e is used, blood is always meant. I understood
Mr Darwin to speak of blood when he used the phrases "circulating freely," and "the steady
circulation of fluids," especially as the other words "£reely" and "diffusion" encouraged the idea.
But it now seems that by circulation he meant "dispersion," which is a totally different conception. Probably he used the word with BOme allusion to the fact of the dispersion having been
carried on by eddying, not necessarily circulating, currents. Next, as to the word "freely." .
Mr Darwin says in his letter that he supposes the gem mules to pass through the solid walls of
the tissues and cells; this is incompatible with the phrase "circulate freely." Freely means
~'without retardation"; as we might say that small fish can swim freely through the larger
meshes of a net; now, it is impossible to suppose gemmules to pass through solid tissue without
any retardation. "Freely" would be strictlyapplica.ble to gemmules drifting along with the
stream of the blood, and it was in tha.t sense I interpreted it. Lastly, I find fault with the use
of the word "diffused" which applies to "movement in or with fluids, and is inappropriate to the
action I have just described of solid boring its way through solid. If Mr Darwin had given in
his work an additional paragraph or two to a description of the whereabouts of the gemmules
which, I must remark, is a cardinal point of his theory, my misapprehension of his meaning
could hardly have occurred without more hesitancy than I experienced, but I certainly felt and
endeavoured to express in my memoir some shade of doubt; as in the phrase, p. 404, "that the
doctrine of Pangenesis, pure and simple, as I have interpreted it, is incorrect;"
As 1 now understand Mr Darwin's meaning, the first passage (ii, 374), which misled me,
and which stands: " ...... minute granules
which circulate freely throughout the system"
should be understood as "minute granules
which are dispersed thoroughly and are in
continual movement throughout the system"; and the second passage (ii, 379), which now stands:
"The gemmules in each organism must be thoroughly diffused; nor does this seem improbable,
considering......the steady circulation of fluids throughout the body," should be understood as
follows: "The gemmules in each organism must be dispersed all over it, in thorough intermixturel ;
1 In later editions of his book, Darwin replaced "circulate freely" by "are dispersed throughout the whole system" and he cancelled the words that this diffusion was not" improbable
considering the steady circulation of fJuids throughout the body." But elements "dispersed
throughout the whole system" surely should have appeared in the blood. In a footnote to his
later editions (1875, II, p. 350) Darwin admits that he should have expected to find gemmules
in the blood "but this is no necessary PCl.rt of the hypothesis."
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Ilor'does this seem improbable, considering
the steady circulation of the bl~, the continuous
movement, and the ready diffusion of other fluids, a.nd the fact that the contents of each pollen
grain have to pass through the coats, both of the pollen tllbe and of the embryonic !lack." (1
extract these latter addenda from Mr Darwin's letter.)
I do not much complain of having been sent on a false quest by ambiguous language, for I
know how conscientious Mr Darwin is in all he writes, how difficult it is to put thoughts into
accurate speech, and, again, how words have conveyed false impressions on the simplest matters
from the earliest times. Nay, even in that idyllic sce~e which Mr Da.rwin has sketched of the
first invention of language, awkward blunders must of necessity have often occurred. I refer
to the passage in which he supposes some unusually wise ape-like animal to have first thought
of imitating the growl of a beast of prey so as to indicate to his fellow-monkeys the nature of
expected danger. For my part, I feel as if I ha.d just been assisting at such a scene. As if,
having heard my trusted leader utter a cry, not particularly well articulated, but to my ears
more like that of a hyena than any other animal, and seeing none of my companions stir a step,
I had, like a loyal member of the flock, dashed down a path of which 1 had happily caught
sight, into the plain below, followed by the approving nods and kindly gr.unts of my wise and
most respected chief. And I now f~el, after returning from my hard expedition, full of information that the suspected danger was a mistake, for there was no sign of a hyena anywhere in
the neighbourhood. I am given to understand for the first time that my leader's cry had no
reference to a hyena down in the plain, but to a leopard somewhere up in the trees; his throat
had been a little out of order-that was all. Well, my labour has not been in vain; it is something to have established the fact that there are no hyenas in the plain, and I think I see my
way to a good position for a look out for leopards among the branches of the trees. In the
meantime, Vive Pangenesis! FRANCIS GALTON.

In view of the previous correspondence lasting for nearly two years-.
referred to only in words' which Darwin alone could appreciate: "followed
by the approving nods and kindly grunts of my wise and most respected
chief"-I think this letter of Galton's to Nature is one of the finest things
he ever wrote in his life; it is few men who have such a great opportunity
and use it so bravely. Vive Pangenesis!
Darwin may have saved his theory-for a time, but Galton saved by
his restraint his own peace of mind. It suggests the spirit of the old Quaker
David Barclay, his ancestor}:
Yet with calm and stately mien,
Up the streets of Aberdeen
Came he slowly riding ...

It is certain that those who reverence Galton will appreciate what he
did, and. those who reverence both Galton and Darwin will rejoice that their
friendship remained unbroken. Nay, not only seemed intensified, but mirabile dictu Darwin now took even an emphasised part in the blood trans;fusion experiments, which went on for another three years at least! ,The
rabbits now passed to· and fro between London and Down and several of
Darwin's and Galton's letters exist 2 • I cannot help thinking that Darwin
still thought some argument for Pangenesis might arise from this further
} For some account of this ancp-stor of Francis Galton, see Vol. I, p. 29.
2 It is a. grave misfortune that Darwin never put the yea1' on any of these letters. Galton
attempted but not very successfully to date them in 1896. When I wrote my Francis Galtnn,
A Centenary Appreciation (University Press, Cambridge), I thought some of Darwin's rabbit
letters referred to the first rabbit experiments, but I now feel sure this is not correct. I think
I ha.ve got them into proper sequence with Galton's, and they all belong to the seconcland
unpublished rabbit series.
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work, otherwise it is hard to understand why the further work was carried
out, especially why in association with Darwin, who had denied its bearing
onPangenesffi.
.
There was evidently a good deal of correspondence, now sadly mffisingwhich would have explained Darwin's views on these renewed experimentsduring the summer of 1871. We shall now put before the reader the
remainder of this somewhat fragmentary correspondence, using it as a frame
for Galton's earlier work on heredity, which we shall discuss as it is referred
to. Some few of the letters of Galton have been printed in the preceding
chapter; others are omitted as merely referring to the arrangement of
meetings in London or at Down.
(14:) We are now in Yorkshire.
(Address) 42, RUTLA.ND GATE, LONDON, Sept. 13/71.
My DEAR DARWIN, I had proposed writing to you, in a few days' time, about the rabbits
when I received your letter. :First, let me thank you very much for the kind care you have
taken of them. Secondly-I grieve to hear from you, that your holiday has not been so much
of a success as you had hoped so far as healt,h is concerned and, thirdly on my own part, I am
glad to say, I am and have been particularly well (except only a boil inside the ear, which hurt
badly for a. few days).
To return to the rabbits:-Will you kindly prevent the bucks having any further access to
the does, and make away with all the young except, say, 4 or 5 as a reserve in case of continued
accident in the forthcoming series of operations. As soon as I return to town, towards the end
of October, I will ask you to send me the old rabbits, and will begin at once to cross-circulate
every one of them. My present assistant (a most accomplished young M.B. in medical science)
has not the manipulative skill of myoid friend and I fear I shall have an undue proportion of
corpses, but there must be sOme successes out of the 3 does and 3 bucks that you have and the
other 3 that I have.
Latterly, my whole heart has been in rats; white, old English black, and wild grey, which
I have had Siamesed together in pairs, chiefly white and wild grey (for my stock of black is low),
in a large number of caBea-perhaps 30 or 40 pair. These have been fairly successful operations
80 far as the well-being and comfort of the animals is cOllcerned,. but unexpected, out-of-the-way
accidents, are continually occurring. One pair died after 63 (about) days of [union] and
injection into the body of the one passed into the other. I hope in this way to test PangenesiB
better than by the cross-circulation for if even 1 drop of blood per hour passes from rat to rat,
a volume equal to the entire contents of the circulation of either will be interchanged in 10 days,
and this iB equal in its effects to a pretty complete intermingling of the bloods. All crystalloids
diffuse readily from rat to rat (as poisons) through the tissues, and as we know that eggs of
entozoa are carried through the veins by the blood, it seems that a long continued Siamese
union would be a valuable means of experiment.
We look forward with much pleasure to our return to town, to see your daughter in her
new hou~ I do not think that I wrote myself, for my wife was writing to offer you, which I
do now, my heartiest congratulations on the event. But, you must miss her.
Ever sincerely yours! FRANCIS GALTON.

(15)
42, RUTLAND GATE, S. W. Nov. 9/71.
My DEAR DARWIN, I had not the least doubt but that I could have Bent you· before now
definite results about my rabbits, but I cannot:-you must have patience with me and wait yet
longer. The cold has killed one litter to which I had looked forward, and I have had a series
of other mishaps not worth specifying, the result of which is that I have only one silver grey
litter to go by-viz :-that of which I told you, which included a yellow one, slate grey on the
belly, with some white on hi6 tail. I should have thought this a great success but it may be
pronounced a 'yellow smut'! Another result is that I have built a good serviceable little honse
for the rabbits in my own backyard and have all the best of them nnder my own eye, now.
The litter that died from cold, looked very hopefully marked-but I think one cannot trust to,

Oorrespondence with Oharles Darwin

167

apparently, pied markings in very young silver greys. I will write again as soon as I have
definite results; and when the little yellow fellow is somewhat older, he is now 6 weeks, I will
get opinions about him. Very sincerely yours, FRANCIS GALTON.
If you can easily lay your hands upon Gould's Anthropology of ~. America, I should be
grateful for it.
42, RUTLAND GATE, S.W. November 21/71.
(16)
•
My DEAR DARWIN, I am truly ashamed to have trespassed so long on your kindness, in
keeping the rabbits, but until now, owing to a variety of causes (including an epidemic where
the animals are kept), I could not ask for them back. Now, all is ready to receive them in
University College and I should be much obliged if you would instruct your man to send them
there. I enclose labels with the address :-Charles H. Carter, Museum, University College,
Gower Street, London-to put on them. Mr Carter will receive them when they arrive. Please
tell your man to keep the bucks and does separate and to write bucks on the hamper which
contains them. Will you also let me know what I am indebted to you for their feed and keep,
including a judicious 'tip' to your man. I am rea11y most obliged to you, I should have been
stranded in this experiment, without the help, because I have only 2 of.JIlY lot of rabbits alive
and they are both out of condition and I doubt if one will live.
The College shuts up at 5 in the afternoon and nothing can be received after that hour. If
that is too early for the carrier, what shall I d01-When may I expect them to lIo1'rive1 My
rats have died sadly, but owing to causes foreign to the effects of the operation. My last living
pair, after being united nearly 3 months, were killed last week for the purpose of injection. Dr
Klein kindly did it for me. One animal was injected with blue and the other with red, and
t1ascular union is proved; but the connection was small, however Dr Klein thinks that with
a more protracted connection the union would have been Dlore complete. So I shall go on with
vigour. Very sincerely yours, FRANCIS GALTON.
(17)
42, RUTLAND GATE, S.W. November 24/71.
My DEAR DARWIN, The results are indeed most curious-You must kindly permit me to
run down to you to·morrow (Saturday) for an hour or so, to see them and to fix what to do.
I see my train would land me at Orpington at 11.12, so I suppose I should arrive at Down at
about half past twelve. ]f however it should be a really wet day, I would postpone coming till
Tuesday. You are indeed most kind to have taken all these pains for me and I sincerely trust
the experiment may yet bear some fruit. I happened to be very unlucky with my Angora
transfusions but there is no reason why they or the cross-circulation should not succeed and I
will do my best to try it. Very sincerely yours, FRANCIS GALTON.
(18)
42, RUTLAND GATE, S. W. Dec. 2/71. (From Athenaeum)
My DEAR DARWIN, The rabbits arrived quite safely and are in excellent condition. My
man's letter to tell me of their arrival did not reach me till after post time last night or
I should have written earlier. Once again, most sincere thanks for your kindness in taking
care of them. Ever sincerely, FRANCIS GALTON.
Jan. 23l'd [n872] DOWN, BEC~KNIlA~, KliNT.
My DEAR GALTON, The Rabbits have lost their patches and are grey of different tints, so
you were right. They are quite mature now and ready to breed. We have put 2 does to a
buck, for one more generation. Had you not better have the others soon, as we shall soon want
space for the Breeders1
Have you seen Mr Crookes1 I hope to Heaven you have, as I for one should feel entire
confidence in your conclusion l • Ever yours sincerely, Cil. DARWIN.
I think this refers to GaltOll'S investigations into spiritualism with Crookes (see our p. 63
In More LetUrs of Charles Darwin, Vol. II, p. 443, there is a letter of Darwin to Lady
Derby which reads: "If you had called here after I had read the article [probably Crookes'
'Researches in the Phenomena of Spiritualism,' Quarterly Journal of Science, 1874] you would
have found me a much perplexed man. I cannot disbelieve Mr Crookes' statement, nor can I
believe in his result. It has removed some of my difficulty that the supposed power is not an
1

~ ~.).
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(19)
- 42, RUTLAND GATE, S.W. February 1/72. (At Athenae'um)
- My DEAR DARWIN; If you can make it convenient to send, in separate h~mpers, I,buck
and 1 doe, I!lhould be glad, as then my stock will be large enough to be above rIsk of aCCident.
As for the others, pray do what you like with them. Would you send the pair, as before,
addressed to--Dr Charles Carter, University College, Gower Street, and if you could kindly let
a postage card be sent to him, to say when they might be expected, they would be the more
sure to be immediately attended to. I grie,-e to say, that I find I must ahandon the rats, as a
task above my power to bring to a successful issue. I am most truly obliged for the care you
have taken of the rabbits-I heartily wish, for my part, that I could have done more in the
way of experiment than I have effected.
Very sincerely yours, FRANCIS GALTON.
(20)
42, RUTLAND GATE, S. W. May 26/72.
My DEAR DARWIN, . I feel perfectly ashamed to apply again to you in my recurring rabbit
difficulty, which is this: I have (after some losses) got three does and a buck of the stock you so
kindly took charge of cross-circulated, and so have means of protracting the experiments to
another generation, and of breeding froOl them and seeing if their young show any signs of mongreHsm. They do not thrive over well in London, also we could not keep them during summer
at our house, ~use the servants in charge when we leave could not be troubled with them.
Is it possible that any of your men could take charge of them and let them breed, seeing if the
young show any colour, then killing the litter and breeding afresh, 2 or 3 times over1 I would
I;llost gladly pay even a large sum-many times the cost of their maintenance-to any man who
would really attend to them. Can you help me1 Ever sincerely yours, FRANCIS GALTON.
DOWN, BECKENHAM, KENT. May 27th. [18721]
My DEAR GALTON, We shall be very happy to keep the 4 rabbits and breed froUl them.
I have just s}>Qken to my former groom (now commuted into a footman) a.nd he says he will do
hia utmost to keep them in good health. I have said that you would give him a present, and
make it worth his while; arid that of course adds to the expense that yqu will be put to, and
I have thought that you would prefer doing this to letting me do so, as I am most perfectly
willing to do.
If you will send an answer by return of post, I will direct our carrier, who leaves here every
Wednesday night, to calIon next Thursday morning at whatever place you may direct. Next
week we shall probably be at Southampton for 10 days.
We have now got 2 litters from some of the young ones which you saw here; and my man
says that in one litter there are some odd white marks about their heads; but I am not going
again to be deluded about their appearance, until they have got their permanent coats.
Yours most sincerely, In haste for post, C. DARWIN.
(21)
42, RU'l'LAND GATE. May 28th, 1872.
My DEAR DARWIN, You are indeed most kind and helpful and I joyfully will send the
rabbits. But really and truly I must bear every expense to the full and will rely on your
groom telling me, at the end; in addition to his present. The rabbits are none of them absolutely recovered, at all events the buck and 1 doe are not, but they will want no further
attention in respect to what remains unhealed of their wounds. Two of the does are believed
to be in kindle, having been left with the buck a fortnight and 10 days ago. I will tell
anomaly, but is common in a lesser degree to various persons. It is also a consolation to reflect
that gravity acts at any distance, in some wholly unknown manner, and so may nerve-force.
Nothing is so difficult to decide as where to draw a just line between scepticism and credulity.
It was a very long time before scientific men would believe in the fall of aerolites; and this
was chiefly owing to so much bad evidence, as in the present cas~, being mixed up ~ith the
good. All sorts of objects were said to have been seen falling from the sky. I very much hope
that a number of men, such as Professor Stokes, will be induced to witness MrCrookes'
experiments."
It will be clear that at this time-after the Galton investigations but before Huxley's
report (see our p. 67)-Darwin was endeavouring to retain an open mind.
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Dr' Carter to label and send all particulars with them and to' mark their backs with big
numerals in ink. The carrier should call at University College for them, asking the porter at
the gate. I enclose a paper for him. Once again, with sincere thanks,
Ever yours, FRANCIS GALTON.
I have just corrected proofs of a little paper to be shortly read at the Royal Society on
"Blood-relationship" in which I try to define what the kinship really is, between parents and
their offspring. I will send a copy when I have one; it may interest you.
42, RUTLAND GATE, S.W. May 29/72.
My DEAR DARWIN, May I lunch with you on Thursday and arrange about rabbits ~ We
shall then be staying for 2 days in your neighbourhood at Mrs Brandram, Hayes Common.
Your letter reached me just before we were leaving town for a Saturday and Sunday visit,
and 1 did not reply at once, waiting to be sure about our engagements. If I don't receive a
post card at above address to say' no,' I will come. Ever sincerely yours, FRANCIS GALTON.
The spiritualists have given me up, 1 fear. I can't get another invite to a seance.
42, RUTLAND GATE, S.W. June 4/72.
My DEAR DARWIN, Thank you very much about the rabbits. I however sincerely trust
you did not send your man all the way on purpose for them alone! Anyhow I feel I have put
you to much trouble and can only repeat how greatly 1 am obliged.
Your criticisms on my paper are very gratifying to me, the more so that the question you
put is one to which 1 can at once reply. You ask, why hybrids of the first generation are
nearly uniform in character while great diversity appears in the grandchildren and succeeding
generationsl~ 1 answer, that the diagram shows (see next page 2) that only 4 stages separate
the children from the parents, but 20 from their grandparents and therefore, judging from
these limited data alone, (ignoring for the moment all considerations of unequal variability in
the different stages and of pre-potence of particular qualities etc.,) the increase of the mean
deviation of the several grandchildren (from the average hybrid) over that of the several
children is as V20: or more than twice as great. The omitted considerations would make the
deviation (as I am prepared to argue) still greater.
I will add the explanatory foot-note you most justly suggest, and should be very glad if
you would let me have your copy back (1 will return it) with marks to the obscure passages
that 1 may tr'y to amend them.
1 found the [~writing] an uncommonly tough job j having to avoid hypothesis on the one
hand and truism on the other and, again, the difficulty of being sufficiently general and yet not
too vague. It is very difficult to draw a correct verbal picture in mezzo-tint, 1 mean by burnishing out the broad effects and not by drawing hard outlines.
Ever very sincerely yours, FRANCIS GALTON.
1 have knocked every symbol out of my paper and wholly rearranged the diagrams etc., to
make it less unintelligible. F, G.
A pleasant journey and rest to you all!

Galton's paper was read at the Royal Society on June 13th of this year,
and we now turn to its examination.
We have seen (p. 114) that Galton as early as 1869 propounded a
doctrine equivalent to the continuity of the germ-plasm and the non-in1 In Animals and Plants under Domestication, 1st Edn. 1868, p. 400, Darwin writes
"Crossed Forms are generally at first intermediate in character bet'ween their two parents;
but in the next generation the offspring generally revert to one or both their grandparents, and
occasionally to more remote ancestors." He then proceeds to explain this by latent gemmules,
and had he been a statistician could have deduced at once a Mendelian quarter! He points out
the triple character of the second generation of hybrids distinctly.
2 I omit the diagram, as I have failed to interpret it and therefore cannot transcribe it
properly.
22
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heritance of acquired characters. This position, which is clear cut and fairly
easily defensible, was I hold later obscured in his mind by two influences
(a) the strong belief of Darwin in the inheritance of acqui.red characters, and
(b) Darwin's doctrine of pangenesis. .Both may be summed up in the single
influence: an intense admiration for Darwin, which enforced an exaggerated
respect for the authority of his judgment in individual instances. The doc~
trines of pangenesis and of the inheritance of acquired characters seem to
me to have actually retarded Galton's progress and to have rendered his
statement of his own views less clear than they otherwise wouldhave been.
I trace this influence particularly in his paper 'On Blood-relationship' of
1872\ This memoir would, I think, have given a sharp-cut theory had it not
.
been darkened by the shadow of Darwin's views on heredity.
We will cite in regard to this the opening words of the 'Blood-relationship':
"I propose in this memoir to deduce by fair reasoning from acknowledged facts, a more
definite notion than now exists of the meaning of the word 'kinship.' It is my aim to analyse
and describe the complicated connection that binds an individual, hereditarily, to his parents
and to his brothers and sisters, and therefore, by an extension of similar links, to his more
distant kinsfolk. I hope by these means to set forth the doctrines of heredity in a more orderly
and explicit manner than is otherwise practicable.
From the well-known circumstance that an individual may tra.nsmit to his descendants
ancestralqua.lities that he does not himself possess, we are assured that they could not ha.ve
been altogether destroyed in him, but must have maintained their existence in latent form.
Therefore each individual may properly be conceived &8 consisting of two parts, one of which
is latent and only known to u~ by its effects on his posterity, while the other is patent and constitutes the person manifest to our senses." (p. .394.)

Galton then proceeds to say that both these patent and latent elements
in the parent give rise to the 'structureless elements' in the offspring. Now
in the above sentences Galton clearly divides the 'structureless elements'
of the parent into those which give rise to the somatic characters of the
parent, and those which remain latent. At first sight we might suppose from
.the above definitions that Galton did not include latent elements similar
to those which produced the somatic characters, but it appears from his
remarks on p. 398 that he really did so, for he attributes on that page
special features in the offspring corresponding to special features in the
parents, not to the somatic characters in the parents, but. to 'latent equivalents.' In other words, he considers that, in the bulk of cases, the correspondence in somatic characters between parent and child is not due to any
influence of the somatic characters of the parent, but results from the latent
elements of the parent. Thus Galton's 'latent elements' constitute absolutely the gametic elements of more modern notation. Had Galton gone at
this time a stage further, and aB$erted that the somatic characters of the
parent were only an index to the latent elements in him, and not directly
associated with the bodily characters of the offspring, he would have reached
an important principle. I hesitate to call that principle merely the continuity of the germ-plasm, for Galton saw a good deal further than anything
contained in the word 'continuity' itself. He believed that both in the case
1

Proc. R. Society, Vol. xx, pp. 394-402.
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of the patent and the latent elements selection took place, so that not only
are the somatic elements a selection of all possible somatic elements of
an individual of the same ancestry, but the latent elements or germ-plasm
were themselves a selection. This selection he termed lclass representation:
That the somatic or bodily characters are a selection is, of course, obvious;
that the germ-plasm is selected also is extremely probable, but less easily demonstrated. Galton represented to himself the 'structureless elements as a
vast congeries of individual elements-like balls of a great variety of colours
in a bag. A selection is made of these ('clasli representation') for the
embryonic elements which by development become the adult elements, the
somatic characters; that is the simple explanation of variation in the somatic
characters of individua.ls of the same ancestry and reared under the same
environment. Another selection from the same bag gives the germ-plasm of
the individual on which his gametic characters depend, i.e. the possibilities
of his descendants. Thus the continuity of the 'latent elements' or as we
might say of the germ-plasm was in Galton's mind broken by continual
selection. The 'class representation' of the somatic characters giving the
phenomenon
visible variation, and the 'class representation of the::-germplasm the variation of stocks or stirps.
Galton did not in this paper, I do not think he ever did, carry out his
hypotheses to their legitimate conclusions. In the lirst place the two selections from our 'bag' cannot be treated as wholly independent; the somatic
characters are not perfectly correlated with the gametic characters, but they
are correlated with them, and as we descend to highly specialised races
highly correlated with them. It would not be unreasonable to suppose that
the somatic characters arise from a sub-selection of the gametic group, or
from leaving a portion of this drawing 'on the table.' But the selection of
the germ-plasm must lead to its simpler and simpler structure, especially in
the case of unisexual reproduction. The course of evolution must on this
hypothesis start with a highly complex germ-plasm and tend to break this
up into simpler and simpler groups as generation by generation more elements
are differentiated, i.e. organism differs from organism by having fewer and
fewer common latent elements. We should see genera breaking up into species,
species into local races, and ultimately races into stirps and possibly stirps
into the merely ideal 'pure lines,' or organisms in the case of which it would
be impossible to carry germ-plasm selection further for it would have become of one type only; the innumerable balls of immense variety in our bag
would have been reduced to a single colour!
Darwin's natural selection acts only on evolution through the definite
correlation of somatic and gametic characters. Galton's germinal selection, a
random selection at the output of each new individual, must-if there be
isolation-tend to produce species, races and sub-races. A pure race could
only be one in which all latent elements were so substantially represented
that there was little chance of a 'class representation' excluding any of
them\ This is not the place to discuss at length the bearing of Galton's
J
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germinal 'selection Oil the origin of species,· or his 'class representation' on
the origin of somatic variations. He did not press it himself to its legitimate
conclusiollB, and probably did not see its full bearings on evolution. His
general Bcheme from' structureless elements' of parent to those of offspring
is as fullows:
.
.

{d:~~i:p~e:t}
.... t~ult . {~~o~~!c~.on}}
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. What I have termed a 'Second Selection' Galton terms 'Family Representation,' ~ think, on the ground that these selections produce the various
somatic and gametic differences to be found in the members of the same
family I. But it seems to me that' it would be best simply to speak of first
and second selections instead of 'class' and 'family' representations. Having
put fbrward this scheme Galton now proceeds to express his grave doubts as
to the 'adult elements' contributing anything or at least anything substantial
to the 'structureless elements' of the offspring. He asserts that where the
parents have a patent character that also exists in the latent form, i.e. in
their gametic characters,
.
"1 s?0l11d demur, on. preeisel.r the same grounds, .toohject~ODB based on the tranamissio? of

qualities to grandchildren beIng more frequent through children who ~th9186 qQJilitleS
tb.l1 through ~hildren. woo do not; tor I rDaintain that the petsonalman.i.festatiGfi is, on the
average, though it need not be so in every case, & certain proof of the existence of BOrne latent
elements." (p. 399.)

In oth6r words Galton is insisting on the somatic characters being only
correlated with, or an index to, the gametic characters, and on the absence of
complete association. He states that:
"the general and safe conclusion is, that the contribution from the patent elements [somatic
characters of parent] is very much less than from the latent elements [gametic characters of
parent]." (p.399.)

And again:
."We see that parents are very indirectly and only partia.lly related to their own children,
and that there are two lines of connection between them, the one [adult latent elements) of large
and the other [adult somatic elements] of small relative importance. The former is a collateral
kinship -i.nd very distant, the parent being descended through two stages from a structureless
source, and the child (as far as the parent is concerned) through five distinct stages from the
same source; the other but unimportant line of connection is direct and connects the child with
the parent through two stages." (p. 400.)

Galton even speaks of the' structureless elements' that go to form the
embryonic elements of the parents as going 80 far as heredity is concerned
to "a nearly sterile destination."
Why did not Galton have the confidence at this time to say wholly
sterile destination? I think there is not the least doubt that the l'enfant
I Of course Galton recognised the biparental contributions and in a second dia.gram shows
the increased complexity.
. ' .
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terrible of Darwin still somewhat obscured his view\ Instead of 'Vive Pangenesis!' his cry ought to have been 'Pangenesis a 1a lanterne pour
l'amour de 1a Science!' Galton could not swim absolutely against the current
of gemmules flowing from the somatic organs to reinforce the germinal cells!
He still thought that Darwin's insistence on the heredity of some acquired
characters could not be the fabric of a dream 2." He saw the light but authority
. was too great:
. .. We cannot now fail to be impressed with the fallacy of reckoning inheritance in the usual
from parents to offspring, using those words in their popular sense of visible person&1ities.
The span of the true hereditary link connects, as I have already insisted upon, not the lJ8rent
-with the offspring, but the primary elements of the two, such as they existed in the newly impregnated ova, whence they were respectively developed. No valid excuse can be offered for
not attending to this fact, on the ground of our ignorance of the variety a.nd proportionate
values of the primary elements; we do not mend matters in the least, but we gratuitously add
confusion to our ignorance, by dealing with hereditary facts on the plan of ordinary pedigreesna.mely, from the persons of the parents to those of their offspring." (pp. 400-1.)
WR)',

No Mendelian ever put more strongly than Galton thus did that somatic
characters are no measure ofgametic possibilities! Nay, Galton knew ~ll about
the fact that the second generation of hybrids shows more diversity than the
first, but he did not call it, and perhaps rightly did not call it, 'segregation.'
"It is often remarked that the immediate offspring of different races res&mble their parents
equally, but that gl'eat diversities appear in the next and the succeeding generations.... A white
parent necessarily contributes white elements to the structureless stage of his oftSpring and a
black, black; but it dOO8 Dot in the least follow that the contributions from a true mulatto lnuRt
be truly mulatto." (p. 402,)

YetGa.lton-and after him the whole Biometric School-have been accused
at random of asserting that all characters blend!
1 The grave danger of Pangenesis was that it could, if by a very artificial mechanism, account
for so much-rightly recog~ised or wrongly interpreted-phenomena; it therefore blocked the
way to a simpler theory which, possibly truer to nature, could not account for the latter,
Rence arose the controversy as to the inheritance of 'acquired characters' of later days, a slow
process of getting rid of wrong interpretations. Lastly many phenomena which Darwin accounts for by the diffused gemmules of pangenesis can be equally well described by aggregated
germinal units in the reproductive cells.
l! Darwin even thought of the inheritance of insanity as that of an acquired character.
Habits, mental instincts and even insanity modified the nerve-cells and were transmitted to
the offspring by differentiated gemmules (A nimals and Plants ... , 1st Edn. Vol. niP. 395). Ie No one
who has attended to animals either in a state of nature or domestication will doubt that many
special fears, tastes, etc., which must have been acquired at a remote period, are now strictly
inherited": wrote Darwin in 1873 (Nature, Vol. vn, p. 281). While some instincts may have
been developed by long ages of selection, "other instincts may have arisen suddenly in an individual and then been transmitted to its offspring independently both of selection and 8el'Viceable experience though subsequently strengthened by habit." Darwin then cites the case of
Huggins' dog 'Kepler,' but it seems to me that there was far too little known of the ancestl-y
~ 'Kepler' in all lines to base any evidence for the inheritance of acquired characters in a
~rtain family of dogs having an antipa.thy to butchers and their shops.
.'
. There is not the slightest doubt that 20 to 30 years hence we shn.ll hear of net'V01J'S break"
downs attributed to 'sheU-shockoo' fathers of the. Gre&t War, n.nd probably spoken of &8
instAbceB of the inheritance of acqUired characters. Investigation of the family history of ones of
~8hell""book' shows, however, that the bulk of these cases are 8.88Oclated with ment&l1yanomalous
stocks.

174

Life and Letters of Francis Galton

Galton concludes as follows, therein re-asserting the difference between
. somatic and gametic qualities, and at the same time the value of the
statistical method:
"One result of this investigation is to show very clearly that large variation in individuals
from their parents is not incompatible with the strict doctrine of heredity, but is a consequence
of it wherever the breed is impure. I am desirous of applying these considerations to the intellectual and moral gifts of the human race, which is more mongrelised than that of any other
domesticated animal. It has been thought by some that the fact of children frequently showing
marked individual variation in ability from that of their parents is a proof that intellectual
and moral gifts are not strictly' transmitted by inheritance. My arguments lead to exactly the
opposite result. I show that great individual variation is a necessity under present conditions;
and I maintain that results derived from large averages are all that can be required, and all
we could expect to obtain, to prove that in.tellectual and moral gifts are as strictly matters of
inheritance as any purely physical qualities." (p. 402.)

It is curious that in the face of such a passage as this, theFe should still
exist writers who have not grasped that the inheritance of the mental and
moral qualities was a foundation stone of Galton's creed of life. His whole
theory of inheritance was developed to account for supposed difficulties in
this principle raised by his critics. And the principle itself-the equal inheritance of the psychical and physical characters-was the basis of his
proposal to better the race of man by giving primary weight to his nature,
and only secondaryimportance to his nurture. This paper of Galton's is now
half-a-century old; I know of no earlier paper which pointed out so definitely
the distinction between.the somatic and gametic characters, which emphasised
the continuity of the germ-plasm \ which raised at the very least doubts as
to the inheritance of acquired characters, which asserted that the personal or
bodily characters of the offspring were not the product of those of the parents,
and taught that the resemblance of father and son was really like that of
brothers, for all were products of selected elements of a continuous germplasm. I feel that adequate credit has rarely been given by biologists to
Francis Galton for these results, and there is no excuse for this neglect, for
the paper in question was not published in an obscure journal, but in the
proceedings of the foremost English learned society.
I can only hope that, however late in the day, this Life of Galton may
aid in demonstrating the real parentage of-certain now widely-current ideas.
We may now return to the rabbit correspondence.
9, ROYAL CRESCENT, MARINE PARADE, BRIGHTON. August 11/72.
My DEAR DARWIN, The buck is quite well-the enclosed note just received explains everything. Now that Dr Carter has returned, he will see that all is rightly done. Will you kindly
tell your servant to explain to the carrier1 Very sincerely yours, FRANCIS GALTON.
1 To show how opposed this was to Darwin's views I may cite the 4nimals and Plants... ,
1st Edn. Vol. II, p. 383: "The reproductive organs do not actually create the sexual elements; they
merely determine or permit the aggregation of the gemmules." "Use or disuse etc. which induced any modification in a structure should a.t the same time or previously act on the cells..•
and consequently would act on the gemmules" (p. 382). "Hence, speaking strictly, it is not
the ~productive elements nor the buds, which generate new organisms, but the cells themselves
throughout the body" (p. 374), i.e. by the production of gemmules which aggre~ate in buds or
sexual elements.
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42, RUTLAND GATE, Nov. 7/72.
My DEAR DARWIN, Accept very best thanks for Expression which I have been devouring;
you will, I am sure, receive numberless letters of hints corroborative of the points you make;
even I could and will send some. But I write specially to say that if you care to send any more
printed circulars of queries, I can dispose of three this very month most excellently for you.
One by an expedition up the Congo, another by a man from the Zanzibar side into Africa. and
a third by a very intelligent German (English speakinA') head of a missionary colleie on his way
to myoid country in Africa.
Would you have a short note sent me,-pray do not write yourself-about the rabbits.
Ever sincerely yours, FRANCIS GALTON.
P.S. You do not I think mention in Expression what I thought was universal among
blubbering children (when not trying to see if harm or help was coming out of the corner of
one eye) of pressing the knuckles against the eyeballs; thereby, reinforcing the orbicularis.
What a curious custom hand-shaking is and how rapidly savages take to it in their intercourse with Europeans.
I have a pamphlet of yours to send back.
DOWN, BECKENHAM, KENT. NO'/). 8th. [18721]
My DEAR GUTON, I was going in a day or two to have written to you about the rabbits.
Those which you saw when here (the last lot) and which were'then in the transition mottled
condition have now all got their perfect coats, and are perfectly true in character. They are now
ready to breed, or soon will be; do you want one more generation 1 If the next one is as true
as all the others, it seems to me quite superfluous togo on trying.
Many thanks for your note and offer to send out the queries; but my career is so nearly
closed, that I do not think it worth while. What little more I can do, shall be chiefly new
work.
I ought to have thought of crying children rubbing their eyes with their knuckles j but I
did not think of it, and cannot explain it. As far as my memory serves, they do not do so
whilst roaring, in which case compression would be of use. I think it is at the close of a crying
fit, as if they wished to stop their eyes crying, or probably to relieve the irritation from the
. salt tears. I wish I knew more about the knuckles and crying.
I am rejoiced that your sister is recovering so well: when you next see her pray give her
my very kindest remembrances. My dear Galton, Yours very sincerely, CH. DARWIN.
What a tremendous stir-up your excellent article on 'Prayer' has made in England and
America..
42, RUTLAND GATE, NO'/). 15/72.
My DEAR DARWIN, I have left your kind letter of ten days since unanswered, having some
possible rabbit combinations in view which have ended in nothing. The experiments have, I
quite agree, been carried ,on long enough. It would be a crowning point to them if your groom
could get a prize at some show for tho::le he has reared up so carefully, as it would attest their
purity of breed. There is such a show, I believe, impending at the Crystal Palace. Enclosed
is a £2 cheque. Will you kindly tip him with it for me, assuring hiD) how indebted I feel for
his attention. I don't know how I can repay you!
Would it not be worth while before abandoning the whole affair to get a litter from each
of the available does, not with a view of keeping the young, but simply of seeing whether any
are born mottled, and if not of then killing them1 The reason being, that the mixed breed are
so very apt to take wholly after one or the other ancestor, and one might get no other evidence
of impure blood than a rare instance of a decidedly mongrel birth.
However I leave this quite in your hands, knowing tha~ it means!) or 6 weeks more trouble
with the rabbits.
I read and re·read your Expression with infinite instruction and pleasure, and feel sure that
its influence will soon be seen at the Royal Academy. Enclosed is a small addition to the
note about the family on p. 34.
My sister Emma, I am rejoiced' to say, is now at the seaside steadily mending in perfect
quiet and in full hopes of complete restoration to health. I wish most heartily that yours was
better. Ever sincerely yours, FRANCIS GALT0I!.
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DOWN, BECKENHAM, KENT. .Dec. 30 [1872].
My DRAB GALTON, AyOUDg Mr Balfour, a friend of my BOn's, is staying here. He is very
clever and full of zea.l for [Biology]. He has been transplanting bits of skins between brown
and white rats, in relAtion to Pangenesis! He wants to try for several successive generations
the 8&Dle experiment with rabbits. Hence he wants to know which colours breed truest. I h&v~
of course. reoommended silver greys. What other colour breeds true1 C,.,o you tell me1 I think
white or albin08 had better be avoided. Do any grey breeds, of nearly the colour of the wild
kind, breed true1 Will you be so very kind as to let me hear 1 I· much enjoyed my short glimpse
of you in London. Ever yours, C. DARWlN.
.
DOWN, BECKENHAM, KENT. Jan. 4th [1873]. .
My DUB GALTON, Very many thanks for Fra.ser l : I have been greatly interested,by your
article. The idea of castes being spontaneously formed and leading to intermarriage is quite
new to me, and I should suppose to others. I am not, however, so hopeful as you. Your proposed 8001 would have awfully laborious work, and I doubt whether you could ever get efficient
workers. As it is, there is much of insanity and wickedness in families; and there would be
more if there was a register. But the greatest difficulty, I think,·would be in deciding whodeserved
to be on the register. How few are above mediocrity in health, strength, morals and intellect;
and how difficult to judge on these latter heads. As far as 1 see within the same large superior
family, only & few of the children would deserve to be on the register; and those would naturally
stick to their own families, so that the superior children of distinct families would have a good
chance of &88ooiating most and forming & caste. Though I see so much difficulty, the object
seems a grand one; and you have pointed out the sole feasible, yet I fear utopian, plan of
procedure in improving the human race. I should be inclined to trust more (and this is part
of your plan) to experimenting and insisting on the importance of the all-important principle
of Inheritance. I will make one or two minor criticisms. Is it not probable that the inhabitants
of malarious countries owe their degraded and miserable appearance to the bad atmosphere,
though this does not kill them ; rather than to "economy of structure"! I do not llOO that an
orthogoathous face would CQst more tban a prognathous face; or a good morale than a had one.
That is a fine simile (po 119) a.bout the chip of a statue: but surely nature does not more carefully regard races than individuals, as [I believe 1 have misunderstood what you mean Jevidenced·
by the multitude of races and species which have become extinct. Would it not be truer to say
that nature cares only for the superior individuals and then makes her new and better races.
But we ought both to shudder using so freely the word 'Nature'· after what De Candolle has
said.
Again let me thank you for the interest received in reading your essay.
Yours very sincerely, CR. DARWIN.
Many thanks about the rabbits: your letter has been sent to Balfour: he is a very clever
young IDan, and I believe owes his cleverness to Salisbury blood.
This letter will not be worth ~'our deciphering. I have almost finished Greg's Enigmas. It is
grand poetry, but too utopian and too full of faith for me; so that I have been rather disappointed.. What do you think about iM He must be a. delightful man.
I do'!}lt whether you ha~e made clear how the families ou the Register are to be kept pure
and superior, and how they are in course of time to be still further improved.

I do not know whether Francis Balfour's experiments were ever pushed
to their final conclusion, but if so, I have small doubt what that conclusion
would be: A change of somatic character would not affect in a highly
developed mammal the gametic characters, whatever arguments may be
advanced from graft-hybrids 2 : Galton's own blood-transfusion experiments
came to an end at this time. There are only two references that I have been
able to find to the results of the second series, so much of which was
• This is the "Hereditary Improvement"; see our p. 117.
2

1875.

Animals and Plantll under .Dom6lJtication, Vol. l, pp. 413-24, Vol.

H,

p. 360, 2nd Edn.
.
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actually carried on at Down. The first is by Darwin himself in the footnote
p. 350 (1875) of the 2nd edition of his Animals and Plants ... :
. "He (Mr Galton] i~forms me that subsequently to the publication of his paper he continued
the experIments on a stllliarger scale for two more generations, without any sign of mongrelism
_
showing itself in the very numerous offspring."

The second occurs in Galton's paper teAi'heory of Heredity" 1 in a footnote, p. 342 :
.
"I subsequently carried on the experiments with improved apparatus, and on an equally
large scale, for two more generations."

Two slight footnote notices of what occupied much of Galton's time and
energy for two or more years! But the result was really of value; it
demonstrated that the blood was not a primary factor in heredity 2, and it
weakened to an extent, perhaps hardly realised by Darwin, the probability
of pangenesis. The misfortune was that Galton could not yet dismiss the
whole m.echanism of gemmules.
Differences, however, between the two men on this subject did not
intelfere for a moment with their warm friendship, and we next find Darwin
giving Galton aid in two additional matters; the first is in answering his
questwnnaire concerning the nature and nurture of English men of science,
and the second in growing sweet-peas-the inquiry which led to the conception of measuring correlation.
The answers which Galton received from his correspondents in the men
of science inquiry are of extraordinary interest; they form brief auto-characterisations 3 by the leading scientific Victorians-Darwin, Hooker, Huxley,
Spencer, Clerk Maxwell, Stokes and many others. The questionnaire was
accompanied by a letter setting forth the scope of the inquiry. It runs
A~TEOEDENTS

OF SOIENTIFIC MEN.

42, RUTLAND GATE,LoNDON.
To OHARLES DARWIN, ESQ. In the pursuit of an inquiry parallel to that by M. de Oandolle, I
have been engaged for some time past in collecting information on·the Antecedents of Eminent
Men. My present object is to set forth the influences through which the dispositions of Original
Workers in Science have most commonly been formed, and have afterwards been trained and
confirmed. As a ready mea~s of directing attention to the importance and interest of this
inquiry, I append, overleaf, a reprint of a short review of the work of M. de Oandolle, which
I contributed to the 'Fortnightly Review' of March, 1873.
.
The result of my past efforts has clearly impressed upon me the fact that a sufficiency of
data cannot be obtained from biographies without extreme labour, if at- all; therefore, instead
of imperfectly analysing the past, it seems far preferable to deal with contemporary instances,
and none are more likely to appreciate the inquiry or to give correct information than Men of
Science.
The number of persons in the United Kingdom who have filled positions of acknowledged
rank in the scientific world is quite large enough for statistical treatment. Thus, the Medallists
of the chief scientific societies; the Presidents of the same, now and in former years; those who
have been elected to serve at various times on the Oouncil of the Royal Society, and similarly,
Journal qfthe Anthropological Tnstitu,te, Vol. v, pp. 329-48, 1875.
Even Darwin in his use of language was influenced by popular belief as the reader will
find if he turns to the postscript of Darwin's letter of Jan. 4, 1873 on p. 176.
a Darwin's is reproduced at length in Francis Darwin's Life and Letters of Charles Darwin,
Vol. Ill, pp. 177-8.
1
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the Presidents of the several sections of the British Association, form a body of little less than
two hundred men, now living, a considerable portion of whom stand in more than one of the
above categories. Other methods of selection give fifty or a hundred additional names.
Falling as you do within the range of this inquiry, may I ask of you the favour of furnishing
me with information1 If you should desire any portions of what you may send to be considered
as private, they will be used in no other way than to afford material for general conclusions.
I send herewith a schedule which contains the questions to which I am seeking replies.
FRANCIS GALTON.

It would not I think be indiscreet to give in two notable instances the
replies as to "special talents, as for mechanism, practical business habits,
music, mathematics, etc.," a.lso those on hereditary characteristics.
DARWIN.
HUXLEY.
Special talents, none, except for business, as
Strong natural talent for mechanism, music
evinced hy keeping accounts, being regular in and art in general, but all wasted and unculticorrespondence, and investing money very well ; vated. Believe I am reckoned a good chairman
very methodical in my habits. Steadiness; of a mooting. I always find that I acquire ingreat curiosity about facts, and their meaning; fluence, generally more than I want, in bodies
some love of the new and marvellous.
of men and that administrative and other work
Somewhat nervous temperament, energy of gravitates to my hands. Impulsive and apt to
body shown by much activity, and whilst I had rush into all sorts of undertakings without
health, power of resisting fa.tigue. An early counting cost or responsibility. Love my friends
riser in the morning. Energy of mind shown and pate my enemies cordially. Entire confiby vigorous and long-continued work on the dence in those whom I trust. at all and much
same subject, as 20 years on the Origin of indifference towards the rest of the world. A
Species and 9 years on Cirri~ia. Memory profound' religious tendency C&pable of fanatibad for dates or learning by rote; but good in cism, but tempered by no less profound theoretAining a general or vague recollection of logical scepticism. No love of the ma~llous as
many facts. Very studious, but not large ac- such, intense desire to know facts; no very inquirements. I think fairly independently, but tense lo'\"e of my pursuits at present, but very
I can give no instances. I gave up common strong affection for philosophical and social
religious belief almost independently from my problems; strong constructive imagination;
own reflections. I suppose that I have shown small foresight; no particular public spirit; disoriginalityin science, as I have made discoveries interestedness arising from an entire want of
with regard to common objects. Liberal or care for the rewards and honours most men
radical in politics. Health good when young-- seek, vanity too big to be satisfied by them.
bad for last 33 years.
.
Father. A good musician and possessed a
FatMr. Practical business habits; made a curious talent for drawing heads with pen and
large fortune a.nd incurred no losses. Strong ink I. Impulsive but kindly; nothing otherwise
social affection and great sympathy with the remarkable.
pleasures of others; sctlptical as to new things;
Mother. Very impulsive and strong partizan;
curious as to facts; great foresight; not much . strong affections, marked religiosity and a conpublic spirit; great generosity in giving away structive imagination worthy of a novelist.
money and a.ssistance. Freethinker in religious Physically and mentally I am far more like my
matters,great power of endurance.
mother than my father. Family genera.lly, hot
Mother. Said to have been very agreeable in temper and tenacity of purpose; considerable
conversation.
power of expression in writing and speaking.
DOWN, BKCKENHAM, KENT. May 28th, 1873.
GALTON, I have filled up the answers as well as I could; but it is simply impossible for me to estimate the degrees.
My mother died during my infancy and I can say hardly anything about her. It is so
impossible for anyone to judge about his own character that George first wrote several of the
answers about myself, but I have adopted only those which seem to me true.

My

DEAR

1 Inherited by his son: see Life, Vol. I, p. 4. The writer possesses a number of sketches by
T. H. Huxley drawn on blotting paper and scraps of paper, probably at a committee meeting.
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Now you may perhaps like to hear a. few additional particulars about myself.' I cannot
remember the time when I had not a passion for collecting,-first seals, franks, then minerals,
shells etc. As far as I am conscious, the one compulsory exercise during my school life which
improved my intellect was doing Euclid, and this was partly voluntary.
At Edinburgh I do not think the lectures were of any service to me; hut I profited as a
naturalist by observing for myself marine animals.
At Cambridge getting up Paley's Evidences and M~ral Phil. thoroughly well as I did, I felt
was an admirable training, and everything elSe bosh.
My education really began on board the "Beagle."
I must add that my son Frank said he could safely give as my character, "sober, honest
and industrious."
And now I want to ask you a question: if I had 50 men of 2 different nations, and for
some reason could not measure all, if I picked out the 10 tallest of each nation, would their
mean heights probably give an approximate mean between all 50 of each nation 1
I hope you will get full answers to your queries, as I dare say the results will be interesting.
My dear Galton, Yours sincerely, Cu. DARWIN.
42, RUTLAND GATE, S.W. May 30/73.
My DEAR DARWIN, I am truly obliged by the Schedule. A few others are sent, many are
promised and I have much hopes of useful statistical result in many ways. All I have thus
far got confirms the.belief that the families will be on the .average very small. A$.for what
the usual education will have been, I cannot yet guess.
In reply to your query about the 50, there seems-or it may be that I am stupid-tha.t a
ward is omitted, displaced or somehow wrong, because the sense is not clear and I don't know
would their mean heights probably give an
how to intm'pret the meaning of the phrase"
approximate mean between all 50 of each nation," but the following will probably include what
you want.
If nothing else could be assumed about the two nations than that the 10 tallest out of 50
taken at haphazard fram A had a mean height of 0.', and those from B of If, it would be impossible therefrom to deduce either:. (1) a and p, the respective mean heights of the 50 .A and the 50 B or
(2) the ratio of a to p.
But if you grouped the 10 tallest in either case according to their heights, that is, so many
between 5' 10" and 5' 11", so many between 5' 11" and 6' 0" etc., it would be possible by comparing the run of these numbers with those of an ordinary Table of the Law of Error, to
estimate approximately both (1) and (2).
10 is too small a number to be serviceable I should fear in this way;-IOO ought to give
excellent results; in any case the degree of regularity with which the numbers happened to run
would be the measure of the probability of the accuracy of the results.
If you have any case you want. worked out and would send me the figures I will gladly do
it. Ever sincerely yours, FRANCIS GALTON.

For the year 1874 there are no letters. Darwin was ill in September 1873,
Mrs Tertius Galton (Violetta Darwin) died in February 1874, Mrs Francis
Galton was very ill in September and Galton himself at Christmas with
"irregular gout and influenza." Darwin's eldest son George (later Professor
Sir George Darwin) takes up the correspondence.
We return to-morrow to 42, RUTLAND GATE. Not;. 16/74.
My DEAR GEORGE, Thank you kindly for your letter. My wife was alarmingly ill with
a sudden vomiting of arterial blood, repeated during the night but fortunately never afterwards
recurring. She was extremely weakened and unable to move out of bed for days, or out of the
house where we were staying for weeks, but she has steadily mended and now 9 weeks have
S3-i
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passed and she is almost and lcoks quite herself again l • We were staying with Judge Grove at
the time, in a house he had taken in Dorsetshil'e for the shooting,-and his extreme kindness
and that of all the family we can never forget.'
.
I am rejoiced at the very good account you give of your health, and the good news of your
Father. Somebody ought to make a fortune by "DroRera pills"-vegetable pepsin! The name
would be capital. Poor Hooker,-what a frightful blow,-and a young family of girls wanting
a mother.
We have been at Leamington for a fortnight and return home to-morrow. Previouslywe
were at Bournemouth, when I renewed an acquaintance with H. Venn of Caius, who is great
on "Chaucer." I wonder what your work now is. I saw your rejoinder in the Quarterly but
not the original attack. I have alluded to your article on "Restrictions etc." in my book, which
ought to be out soon; Ever yours, FRANCIS GALTON
GEORGE DARWIN, Esq.
42, RUTLAND GATE, S.W. Jan. 8/75.
My DEAR GEORGE, Thanks for Lady R--'s letter, though her correspondent says little,
and many thanks for your letter 3 or 4 days since.
That "curve of double curvature" was a sad slip for" curve of contrary flexure." The other
point, I unluckily cannot answer, for I cannot get from the printer my copies of the paper and
do not recall the passage or context. When we next meet I will tell you. Thank you much for
the e.quation to the ogive.
Dr A. Clarke and nature have done me a world of good; my heart is set a going again and
he quite withdraws a somewhat dispiriting diagnosis which he made when he first saw me. He
told me of your diagram, on the facts of which I most heartily congratulate you.
On Thursday, Jan. 11th, there will be a Statistical Council when the papers will probably
be arranged. If I get there, I will send a postcard to tell when your paper is to come in.
My twin })?opera come in and some are very interesting. J. Wilson of Rugby is a twin and
sends me lots of addresses.., I got a most curious letter from Lady E--, whose family abounds
with twins, besides one treble and one quadruple birth. I feel saturated with midwifery and am
haunted with imaginary odours of pap and caudle! You have real odours of pitch and tar.
Ever sincerely, FRANCIS GALTON.
GEORGE DARWIN, Esq.
42, RUTLAND GATE, LONDON. April 14/15.
My DEAR DARWIN, George told me that you would very kindly have some sweet-peas
planted for me, and save me the produce. I send them in a separate envelope with marked bags
to put the produce in, and full instructions which I think your gardener will easily understand.
I am most anxious to repair the disaster of last year by which I lost the produce of all my sweetpeas at Kew. With very many thanks, Yours very faithfully, FRANCIS GALTON.

June 2nd, 1875, (FONTAINEBLEAU, at present only.)
.My DEAR DARWIN, Thank you very much for your kind letter and informa.tion. It delights
me tha.t,jnotwithstanding the Frenchman's· assertion) the large peas do really produce large
plants, and that the extreme sizes sown (except Q) are coming up. I could not and did not
hope for complete success in rearing all the seedlings, but have little doubt that the sizes that
have failed may be supplemented by partial success elsewhere.
We have found Fontainebleau very pleasant and are now moving on via Neuchatel, with
some hope that George may, as he was inclined to do, hereafter fall in with us. He knows how
to learn our address from time to time. My wife is already markedly better. With our united
kindest remembrances to you all, Ever yours, FRANCIS GALTON.
It seems absurd to congratulate you on your election to the Vienna Academy, because you
are a long way above such honours, but I am glad they have so strengthened their list by adding
your name to it.
t Thegmve anxiety of a recurrence hung like a sword above the heads of the Galtons for
many years. Mrs' Galton's Record shows that from this time onward, till her death, she was
more or less an invalid,!in:frequent pain, which limited largely her social activities.

Oorrespondence with Oharles Darwin

181

42, RUTLAND GATE. Sept. 22/75.
My DEAR DARWIN, In "Domestication," II, 253, you quote as a striking instance of variation
a case communicated by Dr Ogle of 2 girl twins who had a crooked finger, no relative having
the same. It happened, in my twin inquiries, that a case was sent me which is possibly or
probably the same as your's-but which is a case of reversion. I send the particulars of tbis
over leaf. You might thinkit worth while in the view of your 2nd Edition to ask Dr Ogle if
his case was that of the Misses M--. I am not afolquainted myself either with the Misses
M-,- or with Dr M--. Dr Gilchrist of the Crichton Institution, Dumfries, sent me 'Dr
M--'s communication. Weare only lately back in England and are not even yet settled in
town. Will Frank kindly send me a line about the sweet-peas~ With united kind remembrances
to you all, Ever sincerely, FRANCIS GALTON.
I have been delighting in your "Insectivorous Plants."
Extract from a private letter to me, written by Dr F - - M--. (No address on this
letter, but it is from Scotland and was enclosed by Dr Gilchrist of Dumfries~)

The Misses M-- (twins Oct. 16, in 1875)
"There is a congenital flexion at the second phalangeal joint of the little finger in each case,
but the flexion is not so marked as to cause unsightliness or discomfort. I have ascertained
that they inherited this peculiarity from their grandmother on the mother's side. The parents
had no trace of it, nor anyone of four brothers and three sisters!"
DOWN, BECKENHAM, KENT. Sept. 22n~, '15.
My DEAR GALTON, I am particularly obliged for your letter, and will write to Dr Ogle.
I think his case is different, and if you do not hear from me again, you will understand this to
be the case.
I enclose a letter which when read kindly return to me.
With respect tD the sweet-peas if you have time I think you had better come down and
sleep here and see them. They are grown to a tremendous height and will be very difficult to
separate. They ought to have been planted much further apart. They are covered with innumerable pods. The middle rows are now the tallest. Three of the plants are very sickly and
one is dead. The row from the smallest peas are still the smallest plants. See what I say in
"Val'. under Dom." Vol. II, p. 347, about the peculiar 'properties of plants raised from the small
terminal peas of the pods.
I am surprised and very much pleased at your liking my "Insectivorous Plants." I hope
that your tour has done you much good. My dear Ga.lton, Yours very sincerely, CH. DARWIN.
42, RU1'LAND GATE. Sept. 24th, 1875.
My DEAR DARWIN, We have stayed on in town another day 60 I have got from the Royal
Society and send herewith Parts XIV and XV of the Re'IJUe ScientiJUJue which contain the
part of Claude Bernard's lectures which you wished to see. I have put pencil X at pages 324,
325, 327, 352 (in each case on the 2nd column of the pagep. These are the principal passages.
Please send the pamphlets back when done with, to the Royal Society, as retu1'1led by me. Also
I return the slips from Nature (Romanes) with many thanks.
Overleaf I send a note about the continuation of my Pangenesis experiments. I see I made
a great mistake about the number of generations when we spoke yesterday. There were only
3 generations operated on, on both sides. I don't care to claim cases in which a great grand-son
was matched with a grand-daughter as an additional generation. Besides, the cases were few.
Very sincerely yours, FRANCIS GALTON.
Nov. 2nd [1875]'

DOWN, BECKENHAJI, KENT.
RAILWAY STATION, ORPINGTON oNS.E.R.
My DEAR GALTON, I hear from George that you are going to write on,inheritance and
therefore I think it worth telling you that Huxley does not at all believe in Balbiani's views
and statements. He says he published some years ago some strange facts and then went right
round and gave them all up. ! I send you Wedderburn's note and a pamphlet by him which will
amuse you and which need not be returned. Yours very sincerely, CH. DARWIN.
1 The pencil crosses may still be traced in the Royal Society copy of the Revue Scientifique
1874, witness to the fact tha~great men are not always great enough to obey library regulations!
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42, RUTLAND GATE, S. W. Nov. 3/75.
My DEAR DARWIN, It was truly kind of you, to write me with your own hand, a note of
warning about Balbiani; but I do not use his statements in any way, in my forthcoming memoir
which is to be read next Tuesday at the Anthropological Society.
The general line of it is this:
First I start with the 4: postulates, in favour of which you have so strongly argued, and which
may reasonably be now taken for granted:1. Organic units in great number.
2. Germs of such units in still greater number and variety (existing somewhere).
3. That undeveloped germs do not perish; but multiply and are transmissible.
4. Organisation wholly depends on mutual affinities.
From these 4: postulates, I logically deduce several results, one of which is the importance
and almost the necessity of double parentage in all complex organisations, and consequently of sex.
Then I argue that we must not look upon those germs that achieve development as the main
sources of fertility; on the contrary, considering the far greater number of germs in the latent
state, the influence of the former, i.e. of the personal structure, is relatively insignificant. Nay
further, it is comparatively sterile, as the germ once fairly developed is passive; while that
which remains latent continues to multiply. From this follows:(1) The extremely small transmissibility of acquired modifications (to which I recur).
(2) The fact that exceptional gifts are sometimes barely transmissible (here the sample
was over rich and drained the more fecund residue).
(3) The fact of some diseases skippi~g one or more generations; (here the supposition is
made of the germs of those diseases being peculiarly gregarious, hence the general
outbreak of them leaves but & small residuum which has not strength to break out in
the next generation, but being husbanded in a latent form, there multiplies and recovers strength to break out in the next or in a succeeding generation).
Next, I go into the question of a.ffinities and repulsions, which I put as necessarily numerous
and many-sided (while professing entire ignorance of their character) and I argue thence, a long
period of restless unsettlement in the newly fertilised ovum, accompanied as we know it to be,
with numerous segregations and segmentations in each of which the dominant germs achieve
development, while the residue is segregated to form the sexual elements. But I argue, that as
our experience of political and other segregations shows that they are never perfect, we are
justified in expecting that numel"OUS alien germs will be lodged in every structure and that
specimens of all of them will be found in almost all parts of the body. In this way, I account
for the reproduction of lost parts, etc., as well as for the inheritance of all peculiarities that
had been congenital in an ancestor.
I then consider the cases of inheritance of what had been non-congenital in an ancestor, but
acquired by him. I show that the deduction usually made, that the structure reacts on the
sexual elements, is not justified by the evidence of adaptivity of race, when this depends on
conditions which act equall!J0n all parts of the body. My reason is, that since the same agents
(viz. the genos) are concerned both in growth and in reproduction, the conditions that would
modify the one, would simultaneously modify the other; hence they would be collatera.lly affected
and the apparent inheritance is not a case of inheritance at all, in the strict sense of the word.
Nay the~.progr(>,ss may begin to vary under changed conditions sooner than the parent (&9 in
the hair or fleece of the young of dogs and sheep, transported to the tropics).
As regards Brown-8equard's guinea-pigs ;-if I rightly understand and am informed of his
experiment, it is open to fatal objection. The guinea-pigs that were operated on appear to have
been kept separate from the rest. If so, we should expect the young sometimeil to have convulsive attacks from mere imitation, just as we should expect of children brought up in a ward of
epileptic patients, or among hysterical people (revivals, dancing mania etc.). Besides, there is
not the least evidence that the mutilation of the spinal marrow, on which the parental epilepsy
primarily depended, was inherited. I also disparage much other evidence of the inheritance of
acquired modifications, leaving but a very small residue to accept. For this residue, I account
by supposing the germs thrown off by the structure during its regular reparation, to frequently
find their way into the circulation and some of these occasionally to reach the sexual elements and
to become lodged and naturalised there, either by finding an unoccupied place or by dislodging
others, like immigrants into an organised society, coming from a foreign country. Thus I account
both for the fact, and for the great rarity and slowness of the inheritance of acquired modifiCations.

•
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In conclusion, I resta.te a former definition, that I gave of the character of the relationship
between parent and child, which I make out to be, not like that which connects a parent nation
a~d its colonists, but like that which connects the representative government of the parent na.tion
WIth the representative government of the colonists; with the further supposition, that the
government of the parent country is empowered to nominate a small proportion of the colonists.
I have p.ow, so far as the limits of a letter admit, made a clean breast of my audacity in
theoretically differing from Pangenesis:.~.
(1) In supposing the sexual elements to be of as early an origin as any part of the body
(it was the emphatic declarations of Balbiani on this point that chiefly attracted my
interest) and that they are not formed by aggregation of germs, floating loose and
freely circulating in the system, and
(2) In supposing the personal structure to be of very secondary importance in Heredity,
being, as I take it, a sample of that which is of primary importance, but not the
thing itself.
If 1 could help, even in accustoming people to the idea that the notion of Organic Germs
is certainly that on which the true theory of Heredity must rest, and that the question now is
upon details and not on first principles, I should be very happy. Ever yours, FRANCIS GALTON.
Thanks for the letter on the Hindoo family, which I will keep, and for the pamphlet on the
wholesale execution of weakly people, which'I return by book post.
Nov. 4th [1875].

DOWN, BECKENBAM, KENT.
RAILWAY STATION, ORPINOTON,~S.E.R.
My DEAR GALTON, I have just returned from London where I was forced to go yesterday
for Vivisection Commission.
I have read your interesting note and am delighted that you stick up for germs. I can
hardly form any opinion until I read your paper in extenso. I have modified parts of the
Chapter on Pangenesis which is now printing, and have allowed that the gemmules may, or
perhaps do, multiply in the reproductive organs. I write now as I fancy that you have not read
B.-Sequard's last paper, in which he gives 17 or 13 (I forp;et which) instance~ of deficient toes
on the same foot in the offspring of parents, which had gnawed off their own gangrenous toes
owing to the sciatic nerve having been divided.
You speak of "almost the necessity of double parentage in all complex organisations." I
suppose you have thought well on the many cases of parthenogenesis in Lepidoptera and Hymenoptera and surely these are complex enough.
I am very glad indeed of your work, though I cannot yet follow all your reasoning.
In haste, Most sincerely yours, C. DARWIN.
DOWN, BECKENHAM, KENT. [1 Nov 4, 1875 1.]
RAILWAY STATION, OKPINOTON, S.E.R.
My DEAR 1\1R GALTON, My father thought you might care to have the reference to BrownSequard's paper. There is a good resume of all his observations in the' Lancet,' Jan. 1875, p. 7.
Yours very sincerely, FRANCIS DARWIN.
1 The reader will note with amusement the complete omission of date-the inheritance in an
intensified form of a habit peculiar not only to Charles Darwin but also to Mrs Darwin. I only
know One letter to which Darwin did put a date, it is the following written to his aunt Violetta
Galton, Francis Galton's mother.
July 12, 1871.
DOWN, BECKENHAM, KENT.
My DEAR AUNT, I am very much obliged to you for your great kindness in writing to me
with your own hand. My sons were no doubt deceived, and the picture-seller affixed the name
of a celebrated man to the picture for the sake of getting his price. Your note is a wond6tjul
proof how well some few people in this world can write and express themselves at an advanced
age. It is enough to make one not fear so much the advance of age, as I often do, though you
must think me quite a youth! With my best thanks, pray believe me with much respect, Your
affectionate nephew, CHARLES DARWIN.
This letter so gracefully suggestive of both Violetta Darwin and Charles Darwin deserves
to be put on record.
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42, RUTLAND GATE. Nov. 5/75•
.My DEAR DARWIN, Three proofs reached me from the Contemporary Review o~ my 'Theory
of Heredity,' so I can spare one, and as I know you like to mark what you r~, do not
ca.re to return it. I hope it will make my meaning more clear. The remarks prmted as a
note on p. 5, but whicu I ought to have put in the text, will meet what you wrote about the
Hymenoptera..
, . " .
I am most obliged for·what you tell me about Brown-Sequard; I dId not know of It, and
will hunt up the passage to-da.y. (Thanks for the reference, received this morning.)
I should be truly grateful for criticisms which might enable me to modify or make clear
before it is too late. Ever yours, FRANCIS GALTON.
·What a nuisance this modern plan is, of sending proofs in sheet, and not in strip. One
can't amend freely.

The paper which Galton sent Darwin is entitled' A Theory of Heredity.'
This memoir was in type for the Contemporary Review in November 1875\
and was read before the Anthropological Institute in the same month. It
was revised and printed in the Journal of the Anthropological Institute
(Vol. v, pp. 329-48), and it is to this issue that we shall refer. The paper
follows generally the lines of the' Blood-relationship' of 1872, except that
it still more definitely discards 'Pangenesis' and casts still further doubt on
the heredity of acquired characters, and modification of offspring characters
by the use or disuse of the same characters in the parent. The paper therefore marks a further stage in Galton's dissent from Darwin's theory and
Darwi~'s views. Galton writes as follows:
.

"The facts for which a·complete theory of heredity must account may conveniently be
divided into two groups; the one refers to those inborn or congenital peculiarities that were
also congenital in one or more ancestors, the other to those that were not congenital in the
ancestors, but were acquired for the first time by one or more of them during their lifetime,
owirig to some change iri their conditions of "life.
The first of these two groups is of predominant importance, in respect to the number of
well-ascertained facts that it contains, many of which it is ·possible to explain, in a broad and
general way, by more than one theory based on the hypothesis of organic units. The second
group includes much of which the evidence is questionable or difficult of verification, and which,
as I shall endeavour to show, does not, for the most part, justify the conclusion commonly
derived from it. In this memoir I divide the general theory of heredity into two parts, corresponding respectively to these two groups. 'rhe first stands by itself, the second is supplementary
and subordinate to it." (pp. 329-30.)

After noting that Darwin, in the chapter on Pangenesis in the Animals
and Pla..nts ..., had given the most elaborate epitome then extant of the many
varieties of facts which a complete theory of heredity must account for,
Galton states that his conclusions will differ essentially from Darwin's, and
continues:
"Pangenesis appears more especially framed to account for the cases which fall in the
second of the above-mentioned groups2, which are of a less striking and assured character than
those in the first rgroup, and it will be; seen that I accept the theory of Pangenesis with considerable modification, as a supplementary and subordinate part of a complete theory of heredity,
but by no means for the primary and more important part." (p. 3:iO.)
1 It appeared in tha.t Review in the following month. It was published also in theRevue
Scientifique, T. x, pp. 198-205, 1876.
2 Later on p. 347 Ga.lton says that Pangenesis over-accounts for the facts of acquired modifications and reparations.
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Galton next defines the word 'stirp' to
"express the sum total of the germs, gemmules or whatever they may be called, which are to
be found, according to every theory of organic units, in the newly fertilised ovum-that is in
the early pre-embryonic stage~from which time it receives nothing further from its parents,
not even from its mother, than mere nutriuientl....... This word 'stirp,' which I shall venture
to use, is equally applicable to the contents of buds, and will, I think, be found very convenient,
and cannot apparently lead to misapprehension."
<t
.

We' now pass to the essential features of Galton's theory, which corresponds far more closely than Darwin's to modern ideas, indeed it is often
difficult to say how much modern ideas have taken from Galton-without
acknowledgment of the source.
The stirp is the organised aggregate of organic units, or germs. The
personal structure develops by selection out of a small portion of these
units, and the sexual elements of the new individual are generated by the
residuum of the stirp. There is no free circulation of gemmules from the cells
to be aggregated in the sexual organs. When the somatic elements are being
formed from the stirp any segmentation may contain 'stray and alien gemmules,' and many of these may become entangled and find' lodgment in the
tissue. When these gemmules are lodged in great variety, the somatic cells
are reallyreproductive cells and thus Galton would account for the replacement
of a lost limb in the lower animals, or the reparation of simple tissues in the
higher ones. The selection of organic units to form the somatic characters of
the individual from the whole host ill" his stirp Galton looks upon as of the
highest importance. He considers that a Sort of struggle for place goes on
among the innumerable germs of the stirp, and those germs which are most
frequent or have certain intrinsic qualities 2 will be most successful. He
considers that this continual selection leads ultimately in unisexual reproduction to the elimination of necessary units and so to degeneration; sex, he
argues, is not primary, but a result of the advantage of a more primary
double parentage, which lessens the chance of one or more of the needful
species of germs in the stirp disappearing by selection 3• Galton even goes so
far as to suggest that where an excess of germs has been withdrawn from
the stirp to form a marked character, for example, great ability or even a
pathological state, there will be an absence of these germs in the residue,
which goes to form the new sexual element, and he accordingly accounts in
this way for the offspring of a man of genius having small ability, or again
1 Galton (p. 341) very aptly remarks that if pangenetic gemmules circulated freely through
the system, there can be little doubt that they would reach the body of an unborn child. Thus
the paternal gemmules in that body would be dominated by an invasion of maternal gemmules
with the final result that an individual would transmit maternal peculiarities far more than
paternal ones; "in other words people would resemble their maternal grandmothers very much
more than other grandparents, which is not at all the case."
2 The "dominant germs" are "those that achieve development." (p. 341.)
3 "Thel'e is yet another advantage in double parentage, namely that as the stirp whence
the child sprang is only half the size of the combined stirps of his two parents, it follows that
one-half of his possible heritage must have been suppressed. This implies a sharp struggle for
place among the competing germs, and the success, aswe may infer,of the f}tter half of their
numerous varieties." (p. 334.)
.

PGII

24

Life and Letters of Franms Galton

186

for diseases skipping a generation. This selecting out of germs will not
occur in animals of pure breeds for their stirp contains only one or a very
few varieties of each species of germ, so that the selection will contain all,
and thus the offspring resemble their parents and one another.
U1.'he more mongrel the breed, the greater is the va.riety of the offspring." (p. 336.)

To this principle, however, Galton adds a limitation, the stirp cannot be
indefinitely increased in complexity, because there is a limit to the space it
occupies. There is a finite, if great, number of varieties of germs, and of the
individual germs in each variety.
"Thus in the gradual breeding out of negro blood, we may find the colour of a mulatto to
be the half, and that of a quadroon to be the quarter of that of his black ancestors; but as we
proceed further, the sub-division becomes very irregular; it does not continue indefinitely in
the geometrical series of one-eighth, one-sixteenth, and so on, but is usually present very obviously or not at all, until it entirely disappears." (p. 335.)

Turning now to the germ which has developed into a somatic cell, Galton
questions wheth~r it does produce gemmules at all-at any rate its fertility
is far less than that of the latent germ. Influences acting on the somatic cells
of the parent l;U'e only slightly or not at all represented in the like somatic
cells of the c:rring. He considers at some length instances of inherited
mutilations
of acquired characters, .and thinks they may be reasonably
looked upon as a' collection of coincidences.' Even if there are real cases
of changes in the sOffi,atic cells of the parents influencing the' somatiQcharacters of the offspring, Galton would but admit that occasionally gemmules
are thrown off by somatic cells, which find their way into the circulation and
ultimately obtain a lodgment in the already constituted sexual elements.
Such a process is, however, independent of and subordinate to the causes
which mainly govern heredity (pp. 347-88). Even to the last Galton did
not wholly give up Pangenesis, for Darwin had accepted Brown-Sequard's
epileptic gumea-pigs, yet as Galton remarked:
"It is indeed hard to find evidence of the power of the personal structure to react upon the
sexual elements that is not open to serious objection." (p. 345.)

Finally I may cite:
"The hypothesis of organic units enables us to specify with much clearness the curiously
circuitous relation which connects the offspring with its parents. The idea of its being one of
direct descent, in the common acceptation of that vague phrase, is wholly untenable, and is the
chief cause why most persons seem perplexed at the appearance of capriciousness in hereditary
transmission. The stirp of the child may be considered to have descended directly from a part
of the stirps of each of its parents, but then the personal structure of the child is no more than
an imperfect representation of his own stirp, and the personal· structure of each of the parents
is no more than an imperfect representation of each of their own stirps." (p. 346 1.)

Such a modern idea as that parents are only conduit-pipes for the germplasm of their stocks is fully expressed by Galton with better limitation,
and with fuller suggestiveness, both in this paper and in that on Blood1

From the modern biometric standpoint the association is 'correlational' not causal.
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relationship, than in much current literature. It is only the terminology
and the fact that Galton was not a professional biologist which have deprived
him of the credit due to him as the discoverer or inventor of what we now
term the 'continuity of the germ-plasm.' Might not that theory, Galton
modestly suggests, be substituted with advantage for that ofpangenesis1
•

DOWN, HOrJ. 7th [1875].
My DEAR GALTON, I have read your essay with much curiosity and interest, but you
probably have no idea how excessively difficult it js to understand. I cannot fully grasp, only
here and there conjecture, what are the points on which we differ-I daresay this is chiefly
due to muddle-headiness on my part, but I do not think wholly so. Your many terms, not
defined "developed germs "-"fertile " and "sterile" g.erms (the word 'germ' itself from association misleading to me), "stirp,"-"sept," "residue" etc. etc., quite confounded me. If I ask
myself how you derive and where you place the innumerable gemmules contained within the
spermatozoa formed by a male animal during its whole life I cannot answer myself. Unless you
can make several parts clearer, I believe (though I hope I &ill altogether wrong) that very few
will endeavour or succeed in fathoming your meaning. I have marked a few passages with
numbers, and here make a few remarks ann express my opimon, as you desire it, not that I
suppose it will be of any use to you.
(I) If this implies that many parts are not modified by use and dhlUse during the life of
the individual, I differ from you, as every year I come to attribute more-and more to
such agency.
.
(2) This seems rather bold, as sexuality has not been detected in some of the lowest
forms, though I daresay it may hereafter be.
(3) If gemmules (to use your own term) were often deficient in buds I could but think
the bud-variations would be commoner than they are in a state of nature; nor does it
seem that bud-variations often exhibit deficiencies which might be accounted for by
absence of the proper gemmules. I take a very different view of the meaning or cause
of sexuality.
(4) I have ordered Fraser's Mag. and am curious to learn how twins from a single ovum
are distinguished from twins from 2 ova. Nothing .seems to me more curious than
the similarity and dis-similarity of twins.
(5) Awfully difficult to understand.
(6) I have given almost the same notion.
(7) I hope that all this will be altered. I have received new and additional cases, so
that I have now not a shadow of doubt.
(8) Such cases can hardly be spoken of as very rare, as you would say if you had received
half the number of cases which I have.
I am very sorry to differ so much from you but I have thought that you would desire my
open opinion. Frank is away; otherwise he should have copied my scrawl.
I have got a good stock of pods of Sweet Peas, but the autumn has been frightfully bad;
perhaps we may still get a few more to ripen.
My dear Galton, Yours very sincerely, OH. DARWIN.

A. R. Wallace took a diflerent view as to what Galton had achieved in
a letter of the following spring.
THE DELL,

GRAYS,

EssEX.

MOIrch 3rd, 1876.

DEAR MR GALTON, I return your paper signed. It is a.n exeellent proposal. I must take
the opportunity of mentioning how immensely I was pleased and interested with your-last
papers in the Anthrop. Jourruil. Your 'Theory of Heredity' seems to me most ingenious and
a decided improvement on Darwin's, as it gets over some of the great difficulties of the cumbrousness of his Pangenesis. Your paper on Twins is also wondrously suggestive.
Believe me, Yours very faithfully, AI,PBXIr R. W ALL.A.CB.
F. GALTON, Esq.
24-2
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42, RUTLAND GATE. Nov. 8/75.
My DEAR DARWIN, Alas t Alas !-and I had taken such pains to express myself clearly,
and I see what I meall" so clearly!
I was most obliged for the Brown-Sequard reference in the Lancet, and will certainly alter
the paragraph. His non-publication of the papers, even in abstract, read by him at the British
Association in 1870, had given me additional fear that there was something wrong.
All the other points you refer to in your letter, I will do what I can about: i.e., make
clearer, answer, or amend; but it is too late to make more than small alterations in the proof.
Thank you for reference and offer to send Panum, but I have a description of his results,
so fai' as I want them, in C. Dareste (Ann. S~. Naturelles [Zoologie, T. XVII], 1862, 'Sur les reufs
a. double germe,' p. 34).
In my '.fraser' article there is a most unlucky and absurd collocation of words, wbich I
heartily hope no critic will seize upon, for which I simply can't account except in the supposition of badly scratching out in the MS., and variously altering some passage. It is about
'double yolked eggs' and 'simple germs'. I ought never to have passed it in proof; but
there it is.
The twins born in one chorion,-never mind whether 2 amnions or not,-is Kleinwachter's
dictum which .he fortifies by numerous modern German authorities; Kiwisch being the only one
who, it appears, still talks of fusion of membranes. I also noted the remark in the Catalogue of
the Museum ColI. Surgeons" Teratology" that twins in one chorion are probably (I think that
was the word) derived from 2 germinal spots on one ovum.
.
If you care to see Kleinwachter, I could send it you.
Very sincerely yours, FRANCIS GALTON.
42, RUTLAND GATE, S.W, Nov. 10/75.
. My DEAR GEORGE, I got my back Statistical Society publications last night and nave read
your ()(>usin-paper with very great in,terestl. You certainly have exploded most effectually a
P9pular scare. Would it be profitable to make any "probable error" sort of estimate of your
results,\which should eventuate in some such form as this: "The injurious effects of first-cousin
marriages, measured in such and such ways, cannot exceed so and so, and probably do not
exceed so and 80"1
You ought to found a fortune upon your discovery,-Thus: there are, say, 200,000 annual
marriages in the kingdom, of which 2,000 and more are between first cousins. You have only
to print in proportion, and in various appropriate scales of cheapness or luxury:
"WORDS of Scientific OOMFORT
and ENOOURAGEMENT
To COUSINS who are LOVERS"
then each lover and each of the two sefs of parents would be sure to buy a copy; i.e. an annual
sale of 8,000 copies!! (Cousins who fall in love and don't marry would also buy copies, as well
as those who think that they might fall in love.)
, I read my "Theory of Heredity" at the Anthropological last night, when up got a mad
spiritualist who orated, and then offered to address the meeting on the subject as a medium;
the spirit speaking through his lips. (This was not accepted.)
Ever sincerely yours, FRANCIS GALTON.
GEORGE DARWIN, Esq.

Nov. 10th. Night. [1875]

DOWN, BWKENHAM, KENT.
RAILWAY STATION. ORPINGTON. S.E.R.
My DEAR GALTON, I have this minute finished your article in Fraser and I do not think
I have read anything more curious in my life. It is enough to make one a Fatalist, I am in a
passiouwith the Spectator who always muddles if it is possible to muddle. But after all he dOO8
not write so odiously as I did in my letter, which you received so beautifully. I should be glad
1 Journal of the Royal Statistical Society, Vol. XXXVIII, pp. 153-82. I way perhaps be
permitted to add the word of warning that the danger of cousin marriage is not a populal'
scare. Any patent or latent defect is certain to be emphasised by cousin marriage as of course
any good characteristic.
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to be convinced that the obscurity was all in my head, but I cannot think so, for a clearheaded (clearer than I am) member of my family read the article and was as much puzzled as
1 was. To this minute I cannot define what lue "developed," "sterile" and "fertile" germs.
You are a real Christian if you do not hate me for ever and ever.
I shall try you when we come to London in a month or six weeks time, as I want to ask
a question about averages, which can be asked in minute or two, but would fill a long letter.
• Yours ,very sincerely, Ca. DARWIN.
P.S. As soon as I am sure that no more pods of Sweet Peas will ripen, 1 will send all the
bags in a box per RaHway to you.

a

42, RUTLAND GATE, S.W. NO'/). 26/75.
My DEAR DARWIN, How can I thank you sufficiently for the trouble you have taken with
the peas, which arrived last night in beautiful order. You must let me know, when we next
meet, if there is anything lowe you for payments of any kind connected with them; Will you,
in the meantime, give the enclosed 10/- (I send an order made out in your name) to the
gardener from me1 and tell him that I am much obliged for his care.
Ever yours, FRANCIS GALTON.
Romanes has told me much of his wonderfully interesting results with the Medusae.

Dec. 18th [1875] (Home on Monday).
My DEAR GALTON, George has been explaining our differences. I have admitted in new
Edit. (before seeing your essay) that perhaps the gemmules are largely multiplied in the reproductive organs; but this does not make me doubt that each unit of the whole system also,sends
forth its gem mules. You will no doubt have thought of the following objection to your view, and
I should like to hear what your answer is. If 2 plants a.re croSlled, it often ·01' rather generally
happens that every part of stem, leaf---even to the hairs-and flowers of the hybrid are intermediate in character; and this hybrid will produce' by buds millions on millions of other buds
all exactly reproducing the intermediate character. I cannot doubt that every unit of the
hybrid is hybridised and sends forth hybridised gemmules. Here we have nothing to do with the
reproductive organs. There can hai-dly be a doubt, from what we know, that the same thing
would occur with all those animals which are capable of budding and some of those (as the
compound Ascidians) are sufficiently complex and highly organised.
Yours very sincerely, Ca. DARWIN.
42, RUTLAND GATE. lJec. 19/75.
My DEAR DARWIN, The explanation of what you propose does not seem to me in any way
different on my theory, to what it would be in any theory of organic units. It would be this:
Let us deal with a single quality, for clearness of explanation, and suppose that in some
particular plant or animal and in some particular structure, the hybrid between white and black
forms was exactly intermediate, viz: grey-thenceforward for ever. Then a bit of the tinted
structure under the microscope would have a form which might be drawn as in Ii diagram, as
follows:-

Wh1 t. Fora. '

~

whereas in the hybrid it would be either that some cells were white and others black, and
nearly the same proportion of each, as in (1) giving on the wlwle when less highly magnified Ii

~niform

(1)
(2)
grey tint,-or else as in (2) in which each cell had a uniform grey tint.
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I hope I have answered fully enough, and much regret that I misunderstood the question,
as put in your Father's letter, and have given you both unnecessary trouble. I am eager to
receive criticisms-even adverse ones. Ever yours, FRANCIS GALTON.
About your Father's plants and the statistics of growth:-In cases where not only the one
biggest of each sort, but the two or three biggest were measured, the uncertainty of the relative
values of the moduli of variability of the two sorts would be materially diminished.
42 RUTLAND GATE, LoNDON. Jan. 30th, 1876.
My DEAR GEORGE, I was very glad to hear good news of you from Litchfield, who dined
with us a few days back; (but notwith your sister, I am sorry to say, as she was not then well).
Strachey was nearly going yesterday to look after your map frame, possibly he did after all
(he asked me to join him but I w.as engaged). He thought of taking it bodily away. Never
did a thing hang so long in band as this, but I am powerless to help. I can't understand it, as
Strachey is so energetic in much that he undertakes and does it so well.
I got a letter from Glaisher a short time back about my "exponential ogive" whereof he
much approves, name and all, and he gives me a compact expression for it, in terms of his "error
function." I enclose a copy of part of what he says. In working out your Father's plant statistics, it occurred to me that it would be uncommonly convenient to calculate an exponential
ogive table, which I did, and since receiving Glaisher's letter I sent it to hini to see if he could
get it properly recalculated for me directly from his formula. You see,-by knowing any two
ordinates, you know the whole curve and can at once get the value of any other o~inates in it.
I need not bother you with particulars about the table, further than that it gives ordinates from
1 to 50 in an ogive of 100 places, from 1 to 50 in an ogive of 1,000 places, ditto 10,000,
100,000 and a million. So that all goes into a page.
But I could not make out anything by its means about those data. concerning your Father's
seIf- and crop-fertilised plants in which only the biggest were measured. Their "run" W88 too
irregular. loould get no two truBtworthyordinates. The ignorance of tpe number of plants in
the row did not so much matter, because one knew it within limits and could find what the
result would be for those limits; between which the real result must lie, and these were not
extravagantly far apart.
We have had astonishing fogs in this part of London, that is going up from here to Hyde
Park corner. I never saw one thicker than yesterday. Your friend Cookson, whom I met
walking this morning, told me that in one place he could only see three flagstones off. I suppose you have glorious sunshine in Malta.
Tyndall's lecture about Bacteria was a great success and seems to have utterly smashed the
adherents of Bastian. I conclude from the theory that the physiological reason of immortality
in the next life is that there are no Bacteria in the pure air of heaven I-nothing to cause
corruption.
I send reprints of my twins and theory of heredity (revised); one of the twin papers is
new and so is the last paragraph about the cuckoo in the one that was in Fraser, which if you
care to look at may interest you. Romanes' paper has been selected as the Croonian Lecture
of the Royal Society for the year; a well-deserved honour. There seems to be an epidemic in
the learned societies. Not only the Linnean, but now the Anthropological hilS got into such a
state, and the respectable Athenaeum is all in a boggle about its future trustee to replace
Lord Stanhope. Pray remember me very kindly to your brother and with my wife's best
regards. Ever yours, FRANCIS GALTON.
GEORGE DARWIN, Esq.
2, BRYANSTON ST. [1877]
My DEAR G[ALTON]. I have just bethought me, that I received a French essay a few months
ago on the effects of the conscription on the height of the men of France and on their liability
to various diseases which rendered them unfit for the army, due to the weaker men left at llome
propagating the race. He shows, I think rightly, that no one hitherto had considered the
problem in the proper light. I forget author's name,-and where published.
Do you know this essay1 and would you care to see it. I suppose that I could find it, but
I think I have not yet catalogued it. It seemed to me a striking essay.
.
Ever yours sincerely, ClI. DARWIN.

.
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42 RUTLAND GATE, Jan. 12/77. .
My DEAR DARWIN, Thanks very many: When you come across the essay I should be very
glad to see it. I know of a curious Swiss memoil', something apparently to the same effect, in
which the author says that the Swiss yeomen are vory apt to lea.ve their homestead:to a sickly
son, knowing that he will not be called out on service, nor tempted to take service abroad in
any form, but will stay at home and look after the property. Oonsequently the Swiss landed
population tend to deteriorate.
I will try hard to put in practice your valuable hints about making my lecture as little
unintelligible and dull as may be and have hopes of succeeding somewhat. George has mQst
kindly taken 'infinite pains to the same end. Ever sincerely yours, FRANCIS GALTON.
CHARLES DARWIN, Esq.
DOWN, Feb. 11th. [18771]
My DEAR G. The enclosed is worth your looking at. It was sent me from N. Zealand as
the writer thought we should not in England see Tickner's Life! I should think T. was to be
trusted, and if so case very curious. It makes me believe statement about inherited handwriting. I shall never work on inheritance again. The extract need not be returned.
Ever yours, C. DARWIN.
I do hope Mrs Galton is pretty well again.
42, RUTLAND GATE, Feb. 22/77.
My DEAR DARWIN, By this book post I return Tickner's book with many thanks (after
keeping it an unconscionable time, but I knew you did not want it and it was useful to refer
to to me).
About the deaf and dumb men speaking with Castilian etc. accent, according to their
teachers, I cannot help thinking it sufficiently explained by their imitation of the actions of
the lips etc. of the teachers.. I have tried in a looking-glass, and it seems that I mouth quite
differently when I spea'k :broad Scotch; again, last year, I was trying some experiments with
Barlow's 'logograph' and the traces were greatly modified under different Conditions of cadence.
Let me, before ending, heartily congratulate you on the German and Dutch testimonial of
which I see a notice in to-day's Times, and take the opportunity of wishing you many, very
many happy returns of the birthday. Ever sincerely yours, FRANCIS GALTON.
My wife is convalescent and already walks out a little.
42, RUTLAND GATE, May 24/78.
My DEAR DARWIN, The enclosed "Composite Portraits" will perhaps interest you. The
description of them is in this week's Nature (p: 97). You will see that I have there published
the letter you kindly forwarded to me from Mr Austin of New Zealand (to whom I am now
about to write a second time). Together with the villain's (absit omen!) I send 3 of our own
family ancestors which I have had made, and for which you may care to find some place somewhere. The original portraits are in the possession of Reginald Darwin and are those of our uncle·
Sir Francis Darwin and of our great--grandfather and of our great-great-grandfather respectively·
(as you_will find written on their backs). These take the Darwin family back for 2! centuries.
There seems to be a great deal of the Darwin type in William Darwin b. 1655.
I hear vague rumours of your wonderful investigations in the growth etc. of plants, and am
eager for the time when they shall be published. Ever sincerely yours, FRANCIS GALTON.
DOWN, BECKENHAM, KENT. March 22/79.
My DEAR GALTON, Dr Krause has published in Germany a little life of Dr Eras. Darwin,
chiefly in relation to his scientific views; and to do our grandfather honour, my brother Eras.
and myself intend to have it published in English. I intend to write a short preface to it,
chiefly for the sake of contradicting the chief of Miss Seward's calumnies; and this I can do
from having a letter from your aunts written at the time, and from my father's correspondence
with Miss Seward. But I further intend to add a few remarks about our grandfather. Can
you aid me with any information or documents¥
.1

See Plates VI and LXII in Vol. I and remarks on p. 243.

PLATE X,·

~ i)

(ii)
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"
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Frolll miniatures

PLATE XI"!

Rir FI'{LllCi1i Badw\"I,]"t·ll Dal"\\ i II, ., Physicilln. Tl'fI.\"("llcl' anJ ~ atul'alist," "Oil of EI iJ,al,Nh {'olli,'" (?III'S l;halldo,.:· P,,]\'j
all/I .go<lfat!lC'r of Frallds (talton. F"om 1I <Irawing ill thl" pQ"$~ion of )11' Darwin Wilmot.
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. .1 have qne nice a~d curiOlIs letter to Miss ~oward which t will publish. Also many letters
to Josiah Wedgwood and to the famous Reimarus, but. I doubt whether any of these will be
worth publishing. Do you know whether there are any Jetters in the possession of any memberll
of the. family which might be worth publishing; and could you take the trouble to assist Dl~
by getting the loan or copies of them 1
' .
. Several years ago I read the memoirs of your Aunt MrsSchimmelpenninckand so fiR as
I can remember many of the stories about Dr Darwia seemed very improbable. Did you ever
hear your mother speak of this book, and can you authorise me to contradict any which are
injurious to his good name1 I am sure you will forgive me for troubling you on this head as
we have a common interest in our grandfather's fame. Yours very sincerely, CHARLES DARWIN.

Saturday, 6, QUEEN ANNE STRE:8T.
My DEAR GALTON. If it would not bore you, can you come to luncheon here on Monday
at 1 o'clock; as it.will be my best chance of seeing you. I have been extremely sorry to heal'
that you have not been well of late and that you are soon going abroad.
.
Yours very sincerely, CH. DARWIN.

April 30 [1879]. DOWN, BECKENHAM..
Many thanks. The extract will come in capitally. You are vy. good to take so much
trouble. Mrs Sch. l received all safe, and shall Soon be returned. I much enjoyed myt&lks
with you. C. D.

The following letter probably has reference to Elizabeth Collier's birth 2,
and may possibly aid in the final solution of the difficulty as to her origin.
DOWN, BECKENHAM, KENT. June 8 [1879].
My DEAR GALTON, Many thanks for your note. I have lately been staying with my sister,
Caroline, and she says my memo.ry is in error .about the mysteriou~ visitor. She believes his
name was Brand, and that it was in the time of Colonel Pole; I cannot but doubt about the
latter point. My sister feels pretty positive that the gentleman stayed at the house of a
neighbour (name forgotten) and never visited Mrs Pole or Mrs Darwin, but sent her respectful
and very friendly messages. Nevertheless she was never a,t ease till he had left the country.
Thanks for all your help. I have fixed·our photograph of Dr D. Ever yourS, C. DARWIN..
P.S. If you should come across Dr Lauder Brunton,. see if he has anythiJig more to communicateabout Dr D. for I shall soon go to press.

42, RUTLAND GATE, Nov. 12/79.
My DEAR DARWIN, It was with the greatest pleasure that I. received and read your biography of Dr Darwin.
. What a marvel of condensation it ill, and how firmly you lay 'hold of facts that had long
been distorted and ram them home into their right places.
The biography seems to me quite a new order of writing, so scientifically accurate in its
trel!<tment. The many passages you quote are curiously modern in their conception and(ExcuSe this horrid paper which folds the wrong way) simple in expression (considering
his average style). I still can't quite appreciate the flaw in his mind which made it possible
for him to write so'very hypothetically for the most part, while at the same time his strictly
scientific gifts were of so high an order. There seems to be· an unexplained residuum, eve.J1
after what you quote from him, about the value of hypotheses. 1 see you have mentioned
me .twice, very kindly-but too flatteringly for my deserts. How you are down upon
Mrs SchimPlelpenninck and Miss Seward 8 !
.
Mrs Schimmelpenninck, Galton's aunt: see Vol. I, p. 54.
See-VoL I, p. 21.
• I think Galton bad a truer appreciation of Erasmus Darwin than possibly his cousin had,a. better historicalperspective,-and with all their faults of exaggeration the ladiesiti question
did give something of the 'atmosphere,' which Charles Darwin's portrait la~ks. 'That portrait
is wanting, in the full characterisation of a many-sided figure; we can only gi"e reality to it by
a studyof Erasmus Darwin's own works, local gossip about him and thepnblic opinion'ofhis dayI

2
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I now, with fear and trembling Jest you should finally vote me a continued bore, venture to
enclose copies of some queries I have just had printed and am circulating, after having obtained
by personal inquiries a good deal of very curious information on the points in question. I venture to ask you more particularly, because the 'visualising' faculty of Dr Darwin appears to
have been remarkable and of a peculiar order and it is possible that yours, through inheritance,
may also be similarly peculiar. It is perfectly marvellous how the faculty varies, and moreover
some very able men intellectually do not possess it. They do their work by words, I am in
correspondence with Max Muller about this, who is an outre "nominalist."
Very sincerely yours, FRANCIS GALTON.
Thanks for. Bowditch (children's growth) which you kindly sent me.

Nov. 14th [1879].

DOWN, BECKENHAM, KENT.
RAILWAY STATION, ORPINGTON. S.E.R.
My DEAR GALTON, I have answered the questions, as well as I could, but theya.re miserablyanswered, for I have never tried looking into my own mind. Unless others a.nswer very
much better than I can do, you will get no good from your queries. Do you not think that
you ought to ha.ve age of the answers1 I think so, because I can call up faces of many schoolboys, not seen for 60 years, with much distinctness, but now-a-days I may talk with a man for
an hour, and see him several times consecutively, and after a month I am utterly unable to
recollect wha.t,he is at all like. The picture is quite washed out.
lam e3Jtremely glad tha.t you approve of the little life of our grandfather; for I have been
repenting that lever undertook it as work quite beyond my tether. The first set of proofsheets was a good deal fuller, but I foUowed my family's advice and struck out much.
Ever yours very sincerely, CHARLES DARWIN.

QUESTIONS ON THE FACULTY OF VISUALISINGI.
For explanations see the other side of this paper.
The replies will be used for statiltical purpoBe8 ordy and should beaddreaaed to ;FRANCIS GALTON, 42, RUTLAND GATE, LONDON.
Questions.
Replies.
1. Illumination.
Moderate, but my solitary breakfast was early and morning dark.
2. Definition.
Some objects quite defined, a slice of cold beef, some grapes and
a pear, the state of my plate when I had finished and a few
other objects are as distinct as if I had photos before me.
3. Completeness.
Very moderately so.
4. Colouring.
The objects above-named perfectly coloured.
5. Extent of field of view. Rather small.
Different kinds qf Imagery.
6. Printed pages.
I cannot remember a single sentence, but I remember the place
of the sentences and the kind of type.
7. Furniture.
I ha.ve never attended to it.
8. Persons.
I remember the faces of persons formerly well-known vividly,
and can make them do anything I like.
9. Scenery.
Remembrance vivid and distinct and gives me pleasure.
10. Geography.
No.
11. Military Movements.
No.
12. Mechanism.
Never tried.
and I would add, an examination of the innumerable paintings of him from various aspects.
Re was in no sense a bloodless man, but clearly a man of many crotchets and peculiarities of
temperament. I have had the privilege of examining a considerable number of Erasmus Da.rwin's
letters and papers, and feel that his true oharacterisation remainfl to be drawn. The final portrait
will not be that of Schimmelpenninck, but again not that of Charles Darwin. Meanwhile I find
my imagination persists in coupling the supposed extremes: Samuel Johnson and Erasmus
Darwin!
1 For the nature and occasion of these questions the reader must consult Chapter

xn.

Cqrrespondence with Charles Darwin
Questions.
13. Geometry.
14. Numerals.

15. Card-playing.
16. Chess.
Other senseS.
17. Tones of voices.
18. Music.
19. Smells.
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Replies.
I do not think I have any power of the kind.
When I think of any number, printed figui'e8 rise before my
mind; I can't remember for an hour 4 consecutive figures.
Have not played for many years, but I am sure should not
remember.
Never played.

Recollection indistinct, not comparable with vision.
Extremely hazy.
No power of vivid recollection, yet sometimes call up associated
ideas.
20. Tastes.
No vivid power of recalling.
Signature ofSender and Address. CHARLES DARWIN, Down, Beckenham. (Born Feb. 12th, 1809.)

April 7, 1880.

DOWN, BECKENHAM, KENT.
My DEAR GALTON, The enclosed letter and circular may perhaps interest you, as it relates
to a queer subject. You will perhaps say: hang his impudence. But seriously the letter might
possibly be worth taking some day to the Anthropolog. Inst. for the chance of some one caring
about it. I ha.-ve written to Mr Faulds telling him I could give no help, but had forwardoo
the letter to you on the chance of its interesting you.
""
My dear Galton, Yours very sincerely, CH. DARWIN.
. P.S. The more I think of your visualising inquiries, the more interesting they seem to me.
42, RUTLAND GATE, April 8/80.
My DEAR DARWIN, I will take Faulds' letter to the Antbro. and see what can be- dODe;
indeed, I myself got several thumb impressions a couple of years ago, having heard of the
Chinese plan with criminals, but failed, perhaps" from want of sufficiently minute observation, to
make out any lOR'ge number of differences. It would I think be feasible in one or twopubIic
schools where the systernis established of annually taking heights, weights etc., also to take thumb
marks, by which one would in time learn if the markings were as persistent as is said. Anyhow
I will do what I can to help Mr Faulds in getting these sort of facts and in having an extract
from his letter printed. I am so glad that my 'visualising' inquiries seem interesting to you.
I ~et letters from all directions and the metaphysicians and mad-doctors have been very helpful.
Very sincerely yours, FRANCIS GALTON.
Our united kindest remembrances to you all.

Galton communicated Dr Faulds' letter to the Anthropological Institute;
the original is- now before me, and it is inscribed, "Addressed to Charles
Darwin, Esq. and communicated by F. Galton. "Apparently that body did not
publish it as they certainly ought to have done. Many years afterwards it
was discovered in their archives. Its non-publication, however, was not of
such importance as it might have been, for on Oct. 28, 1880, a very fun letter
from Dr Faulds appea.red in Nature covering the same ground. To this
matter we shall return later.
42, RUTLAND GATE, July 5/80.
My DEAR DARWIN, Best thanks for sending me Revue Scientifique with V ogt's curious
paper, which I return with many thanks. The passage you marked for me makes me sure that
he would give help of the kind I now want and I will write to him. (De Candolle and another
Genevese, Achard by name, have already kindly done much.)
I send an advance copy of those "Visualised Numerals" of mine, not to trouble you to
re-read what you know the pith of already, but because of the illustrations at the end and also
for the chance of yoor c&ring to see there the confirmation from other sources (I find that the
editor has cut oat all Bidder's remarks on this point-which I much regret) of.what Vogt says
about the left hand executing with facility in reverse what is done by the right hand. I made
25-2
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Bidder scribble flourishes with<pencils held in both hands simultaneously and 'the reflexion of
the one scrawl in a mirror was just like the other picture seen directly~
.'
. '
. I have just published in 'Mind something more about mental imagery, and when I get my
reprints I will send one in case you care to glance at it.
, Enclosed ill, a reference that might be put among your Dr. Erasmus Darwin papers, in ~he
event of having again to revise the 'Life'. I had not ,a notion, until I began to hunt up for the
reference, how much he had considered, the subject of mental imagery, or the very striki,ng
experiment in Part I, Section XVIII. 6 (which in my edition of 1801 is in Vol. I,p. 291), which
shows that he .himself possessed the faculty in avery marked manner.
.
We came"back after a very successful Vichy visit 1 ; my Wife improved at once on getting
there, but for my part I have since. been unlucky, and am only just out of bed after a week's
illness of the same kind as Litchfield's long afi'air..:...-this partly accounts for bad handwriting.
With kindest remembrances to you all from us both and from my sister Emma who is now
with us for a .f~w days, Ever sincerely yours, FRANCI& GALTON.
. .
42, RUTLAND GATE, Monday morning; March 7/Si.
DEAR DARWIN, AbQut Worms 2 :-I have waited for an opportunity of verifying what I
told you about the effect of heavy soakingrain, when it suddenly succeeds moderate weather, in
driving the worms from their holes to the gravel walks, where they crawl for long distances in
tortuous courses, and where they die. It has been very frequently observed by me in Hyd,e
Park, and this morning I have again witnessed it in a sufficiently well-marked degree to be
worth recording.
.
,
It rained heaVily on Saturday night last, after a spell of moderate weather. Unluckily I
was not in the Park on Swida.y till near 1 h. by which hour the birds had had abundant time
to pick up the worms. Still, dead worms were about and their tracks were most numerous. On
~und8.y (last night} it again rained heavily and I,was in the Park at 10 h. The tracks were
not nearly 80 numerous as they had been on Sunday morning, but more dead worms were :;t.bo!1t.
I bega.n counting, and found .they averaged Ito every 2! paces (in length) of the,walk, the wlLlk
being 4: paces and a trifle more in width.
Walking on, I came to a place where the grass was swamped with rain-water on either side
of the raised gravel path, for a distance of 16 paces, In those 16 pace-lengths I counted 45
dead worms. .
On not. a few previous occasions when I have been out before breakfast, I have under the
conditions already mentioned seen the whole of the walks strewn with worms almost as thickly
llS were the 16 pace-lengths just described. The worms are usually very large. I r:,arelynotice
dead worms on the paths at other times. Ever sincerely yours, FRANCIS GALTON.
I shall be very curious to learn about the effects of the red light as against those of a
strongly actinic colour.
'
DOWN, BECKEN~AM, KENT. March 8th [1881].
My DEAR GALTON, Very many thanks for your note. I have been observing the innurnera1Jle
tracks on my walks for several mo!?-ths,and they occur (or can be seen) only after heavy rain.
As I know that worms which are going to die (generally from the parasitic larva of a fly)
always come out of their burrows, I have looked out dUring these months, and have usually
found in the morning only from 1 to 3 or 4, along the whole length of my walks. On the other

Both the Galt-ons enjoyed Vichy and visited it ye~rly from 1878:to 1881.
Miss Margaret Shaen tells me that she first met Francis Galton at Down, when Darwin
was studying earthworms. "They had much talk together on the subject, Mr Galton getting
most eager in trying to picture to himself exactly how the worms drew things into their holes
to close them up. Mr Darwin was then experimenting with little bits of paper like this <:::J,
laying them near the worm holes, and finding them drawn down by the point. I remember
Mr Galton trying to do the like with his pocket pencil, i.e. to draw the paper down inside his
pencil case. I am pretty sure he was keen to test the worms perception of angles by altering
the sides of the triangle, getting them more equal to, see if the worms would still detect the
smallest of the angles and draw that one in. I don't know if Mr .Darwin did try any such
experiments.ll See The Formation of V~g£tiible Mnuld through the .A ction of' Earthworms,
pp. 14, 85-95.
1
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,hand I remember having in former years seen scores or hundreds of dead worms after heavy
rain. I cannot possibly believe that worms are drowned in the course of even 3 or 4 days
hnmersion; and I am inclined to conclude that the death of sickly (perhaps with parasites)
worms is thus hastened. I will add a few words to what I have said about their tracks, after
stating that I fQund only a veiy few dead ones. Occasi.onally worms suffer1rom epidemics (of
what nature I know not) and die by the million on the surface of the ground.
Your ruby paper answers capitally, but I suspect t)lat it is only by dimming the light,·a.nd
I know not how to illuminate worms by the same intensity of light, and yet of a colour which
permits the actinic rays to pass. I have tried drawing the angle of damp paper through a small
cylindrical hole, as you suggested, and I can discover no source of error. Nevertheless I am
becoming more doubtful about the intelligence of worms. 'l;'he worst job is that they will do
their work in a slovenly manner when kept in pots, and I am beyond means perplexed to judge
how far such observations are trustworthy.
.
Ever my dear Galton, Yours most sincerely, Cn. DARWIN,.
42, RUTLAND GATE, Oct. 9181.
My DEAR DARWIN, Pray acc.ept my best thanks for the worm book,which I have read, as
1 read all your works, with the greatest interest and instruction. I wish the wonns were not
such disagreeable creatures to handle and keep by one, otherwise they would become popular
pets, owing to your book, and many persons would try and make out more concerning their
strange intelligence~ Once again very best thanks and believe me,
Ever sincerely yourS, FSANCIS G~LTON;
DOWN, BECKENBAM. March 22nd [1882]
My DEAR GALTON,-I have thought that you might possibly like to read enetosed which has
interested me. somewhat, and which you can burn.-I have been on the sick-list, but am itt,lproving. Ever my dear Galton, yoursvety sincerely, CB. DARWUi..

Such, a month before his death, was the last letter of Darwin to Galton.
42, RUTLAND GATE, March 23/82.
M.Y DEAR DARWIN, Best thanks for the American article, which is certainly suggestive,
where paradoxical. It is delightful to find that virtue mainly resides in large and business-like
families, fond of science and of arithmetic! It eminently hits off the character of your own
family and in some fainter degree of my brothers and sisters, and of all Quakerism.
I hope you are quite well again. With our kindest remembrances,
.
Ever yours, FRANCIS GALTON.
DOWN, Thursday, 20th April 1882.
DEAR MR GALTON, My mother asks me towrite to you aud tell you of my dear fa.ther's
death. He died yesterday afternoon about 4. He was taken ill in the middle of Tuesday night
and remained in a great state of faintness, suffering terribly from deep nausea and a most distressing sense of weakness. He was conscious till within a 1hr. of his death. He gradually
beCame more and more pallorless and at last became suddenly worse. I cannot help saYing how
often I have heard him speak with affection of youl , Yours affectionately, FRANCIS DARWIN.
I forgot to say what I especially meant to, that my mother bears it wonderfully, she is~very
quiet and calm.
1 Mrs Litchfield, Darwin's daughter, tells me that her Father had a great admiration for
GaltoQ.'s acuteness and she has also a memory of her Fa.ther saying what fun Galton was.
Miss Elizabeth Darwin recalls a visit of Galton when they were all children, and his talking of
mesmerising them, but it was not attempted in case it should frighten them. After Miss
Henrietta Darwin's marriage, Galton' told her he was sure he could mesmerise her, but that it
would not be good for her. In his Memories, p. 80, Galton tells us that he learnt the art in
Austria during his undergraduate days, and mesmerised some 80 persons, but" it is an, unwholesome procedure, and I have never attempted it since." By experiment, however, he demonstrated
that the exercise of will power by the operator is unnecessary, it is 8 purely subjective
operation.
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The following letter to his sister, Miss Emma Galton, is not only of historical interest, but portrays the intense reverence Galton felt for his cousin:
42, RUTLAND GATE, April 22/82.
DEAREST EMMA, I feel at times quite sickened at the loss of Charles Darwin. lowed more
to him than to any man living or dead; and I never entered his presence without feeling as a
man in the presence of a beloved sovereign. He was so wholly free of petty faults, so royally
minded, 80 helpful and sympathetic. It is a rare privilege to have known such a man, who
stands head and shoulders above his contemporaries in the science of observation. Wh.en the
news came on Thursday I went to the Royal Society which met that day and arranged that
a request should be telegraphed to the family by the President in the name of the Royal
Society asking if they would consent to an interment in Westminster Abbey, to which I have
some reason to believe the Dean (who is abroad) would in no way object. If so the funeral
would be attended by deputations from all the learned societies. I wrote to Lord Aberdeen,
who fully consents on behalf of the Geographical, and who has written accordingly. I was
absolutely engaged all yesterday (till after dinner hour even), and could not learn progress.
I hope the first wishes of the family may yield and that Charles Darwin may be laid by the
side of Newton as the two greatest Englishmen of Science. I had a brief letter from Frank
.Darwin on Thursday with nothing however in it that was not in the next day newspapers. It
was evidently angina. The world seems so blank to rnA now Charles Darwin is gone. I
reverenced and loved him thoroughly. Ever affectionately, FRANCIS GALTON.

On April 26th Darwin was buried in Westminster Abbey); the funeral
card runs, "Wednesday April 26th 1882, at 12 o'clock precisely. Admit
the Bearer at eleven 0'dock to the Jerusalem Ohamber." Galton walked
in the procession!, and on the same evening wrote to his sister, Miss Emma
Galton, as follows:
42,

RUTLAND

GATE, April 26/82.

DEAREST ~.MA, The great ceremoily in the Abbey is over. The whole "family" of
scientific men were there, a great and imposing gathering. No ostentation but great from its
intrinsic worth. The Duke of Argyll and Wallace were the two end pall-bearers, Huxley and
Canon Farrar were together, thus all shades of opinion and station were merged. It was
touching to see the blind Postmaster-General [ Fawcett] led past the coffin. Several past Cabinet
Ministers were also present. They had asked me to find out Canon Farrar's views, wishing to
have some prominent ecclesiastic, especially one connected with Westminster Abbey, as a
1 It is noteworthy, perhaps, that Galton on Dec. 27, 1881 had sent a note to the Pall Mall
Gazette urging the stringent enforcement of rigid sanitary conditions of burial in the case of
interments in the Abbey.
2 Galton was alllO at Lord Tennyson's funeral and these ceremonies in the Abbey impressed
him with the existence of a great failure on such occasions. The solemn procession up the nave
to the chaBcel :was not visible to the bulk of the congregation in the transepts. Galton in a
letter to The Times May 25, 1898 writes: "My own seat was in a good position, but I saw
nothing of the distinguished persons who formed the procession except the foreheads of two of
the pall-bearers who were of exceptional stature, whose well-known names I need not specify.
All the others were sunk wholly out of sight in a trough of crowded humanity. It is a sad
waste of effort and opportunity to so mal-organise a great spectacle that its most imposing
feature proves to be invisible to the great majority of those who come to see it." Galton's
solution was a slightly raised causeway from choir to chancel. It may be objected that we go
to honour the dead and not to see a. spectacle. But this is not wholly true; it is the spectacle
which impresses itself on the multitude and makes them realise, perhaps for the first time, the
national value of the great dead. They go to hear and they go to see that their memories and
their imaginations may be indelibly impressed. A solemn national funeral repercusses in wider
circles than are ever reached by the acts or words of a national hero during life. It sets even
the inert inquiring:
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pall-bearer and he (Farrar) entered most cordially into the wishes of the family. He offered
to act as a pall-bearer either in or without his robes, as desired. He is to preach next Sunday
on Darwin at the Abbey and tells me that he wishes to make such amends as he can for
the reception formerly given by the Church party to Dat'win's works, and we have talked over
some points for the sermon.
Reginald Darwin was there and Emma Wilmot and Cameron Galton and H. Bristowe.
The family party was so large that most of the ladies (ipcluding Louisa) and about half of the
men were placed in the seats by the altar rails else the procession would have been too long.
H. Bristowe and I walked together. Louisa will write more details. The newspapers will give
a much fuller account. The service was not particularly touching; it never is in the Abbey;
it is more like the ceremonial of giving a University Degree.
I got a card for Erasmus to attend with the family and telegraphed to him to Loxton
thinking it possible that owing to his admiration of Darwin's works he might like to come, but
he declined.
.
Mrs Darwin is very composed now.
.
I feel this is a worthless and heartless sounding letter, but as I said the feeling promoted by
the ceremony is not a solemn one but rather the sense of a national honour and glory.
Ever atrectly, FRANCIS GALTON.

The words of the anthem, taken from Proverbs iii. 13,15,16 and 17 "Happy
is the man that findeth wisdom, and the man that getteth understanding....
Her ways are ways of pleasantness, and all her paths are peace," were aptly
chosen, as also the anthem of Handel at the grave-side: "His body is buried
in peace, but his name liveth evermore." The ceremony did not strongly
appeal, however, to Darwin's Quaker-minded cousin; for him the restful
burial in the little churchyard of Claverdon Leys thirty years later seemed
indeed appr.opriate. The next day, April 27th, Darwin's daughter, Miss
Elizabeth Darwin, wrote to Galton's sister Emma:
"We have had a great deal of sympathy and it is soothing to feel how many appreciated
our dear Father's goodness. He always had a very real affection for your brother and took
great pleasure in his company."

On the same day appeared a letter by Galton in the Pall Mall Gazette:
The Late Mr Darwin: A suggestion
SIR,-Next Sunday numerous congregations will expect some honourable recognition of the
character and works of Charles Darwin. Let me tlUggest to clerg)'men generally that they
should substitute on that day the 'Benedicite' for the more usual 'Te Deum,' as many of its
noble verses are pointedly appropriate to what they would probably wish to say afterwards
from the pulpit:o a.ll ye Works of the Lord, bless ye the Lord: praise him, and magnify him for ever.
o aU ye Green Things upon the Earth, bless ye the Lord : praise him, and ma.gnify him for ever.
o ye Whales, and all that moye in the Waters, bless ye the Lord: praise him, and magnify
him for ever.
o all ye Fowls of the Air, bless ye the Lord : praise him, and magnify him for ever.
o all ye Beasts, and Cattle, bless ye the Lord : praise him, and magnify. him for ever.
o ye holy and humble Men of heart, bless ye the Lord : praise him, and magnify him for ever.
In pursuance of the same idea, let me add that a stained glass window in Westminster
Abbey, symbolising these and other verses of the same canticle in its several panels, would be
a beautiful monument to the memory of Charles Darwin, and quite in harmony with the
Imrroundings. It would afford a desired opportunity for other countries to share in the erection
of a memorial without merging their several contributions indistinguishably into one, as each
country might contribute a separate panel. I suggest this window in addition to, a.nd not in
substitution of, any bust or tablet that may hereafter be decided upon, and -towards all of
which I, for one, am prepared to subscribe liberally. I am, Sir, Your obedient servant, F. G.
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It was, perhap~, too generous an idea to expect in 1882 that an' evolution'
window could, even in Westminster Abbey, replace the old 'creation' window
based upon its neolithic myth. But the time may yet come when the
national mausoleum shall contain not only the ashes of the nation's great
dead, but Borne appropriate witness to those living embers of the mind which
entitled them to their final resting-place. Galton strongly believed in and
generously supported all projects of perpetuating the memory of the worthy
dead. It '\\;as exhibited not only in the case of Darwin, but in several other
instances. ,Thus in the monument he put up to Erasmus Darwin in Lichfield Cathedral\ in 'his support of the Speke memorial and his desire to see it
extended to embrace other African pioneers (see our p. 25 ftn.), and again in
the substantial aid he gave to the Oxford Weldon memorial. I have no doubt
fuller investigation would lead to the discovery of other instances 2.
But for Darwin, Galton's affection and reverence were unlimited. Within
three weeks of the former's death he wrote to Darwin's son George as follows:
42, RUTLAND GATE, May 16th, 1882.
My DEAR GEORGE, You may be glad to hear that the memorial to your father was fairly
started this afternoon and very shortly the letters to foreigners will be sent and notices in the
papers will appear. A Sub-Cmte. of the executive Cmte. has only now to fix a few details. I was
very sorry tQ. have mis!led you when you called, as there is much I should like to have heard
about you all I am very glad that your Mother bears up so' well.
I wanted too, to speak to you (as I have to Spottiswoode) about getting together available
illustrations and memorial scraps of all kinds for a book of mementos for the Royal Societ,y
(like those of Priestley-do you know them1). There ought to be a picture of the 'Beagle' if one
is procurable and copies (small) Qf aU the pictures and photographs. You are no doubt collecting all available information of his early life before his contemporaries and seniors shall have
passed away. Every month is precious. I do wish somebody had done this many years ago for
Dr Erasmus Darwin. If omitted, this want is soon irrevocable. When you are next in Town
pray come to us. Ever yours, FRA.NCIS GALTON.
.

Talking once to the husband of one of the greatest of Victorian women,
about the loss of a great friend-''to whose learning and scholarship lowe
whatever love I may possess for accurate investigation-he'remarked:
"It i,s difficult to measure what the mental development of an individual loses and what it
gains by the death of a friend of dominant personality."

The words seemed to me then harsh and unsympathetic, but I have
learnt with the years the element of truth in the experience expressed by
~~em. : Th~t truth is' not wholly appropriate to the fr~ends~ip of Galton
WIth Darwm; the latter was only thIrteen years Galton s semor, hut -those
years, and Galton's unlimited reverence for intellectual power did, as in the
1 See Note at the end of this Chapter.
:lOne other instance I can indeed refer to from letters in my possession. He was theprime
mover in the Bcheme for obtaining a portrait of Sir Joseph Hooker. There are numerous letters
to Galton approving and enclosing SUbscriptions, and the letter of Hooker to Galton is worthy
of .being preserved elsewhere than in an autograph book where I found it:
ROYAL GARDENS, KEW, May 15/80.
My DEAR GALTON, Your kind letter announces a most unexpected honour, and a crowning
one. '. 1 only wish I could feel that I was worthy of it. I am quite at Mr Collier's disposal and
very. pl~ed to find that he is the selected artist. Very sincerely Yours, J os. D. HOOKER. .
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case of Pangenesis, unconsciously shackle the free development of Galton's
own ideas. Galton would never have admitted such an aspect of the friendship. To him Darwin was the man who freed him from superstition and
directed his life-work into new channels I; but nevertheless the onlooker
may note, what individual actors cannot apprehend, for he like the dramatist
sees the playas a whole. Be this asit may, undoubtedly the year 1882 marked
an epoch in Galton's career 2 • As Mrs Galton records, Darwin's death "cast
I Galton did not only acknowledge this in the memorable letter to Darwin himself in 1869
(see Vol. I, Plate II) but most gracefully in the speech he made at the Royal Society dinner
after receiving the gold medal in 1886. I will cite a portion of it:
"The ethnological aspects of geography now [1860] began to attract me more than the
physical ones. It was about this time that the fact dawned on scientific men that the key to
the origin of society among civilised nations and to many of their unexplained customs was to
be found in the habits of contemporary barbarians. I can assure you, as a specialist in heredity,
that I am not speaking without reason when I say that qualities which I seem to have inherited
through two of my grandparents gradually yielded precedence to those that I certainly inherited
from the other two. Recollect, please, that this medal is awarded to me for 'statistical inquiries
into biological phenomena.' I can account fully both for the statistics and the biology. You
must please allow me the pleasure of dissecting myself. On my father's side, I know of many
most striking, some truly comic, instances of statistical proclivity. I have in my possession
many pounds weight of ruled memorandum books severally allotted to almost every conceiva.ble
household purpose, which belonged to an aged female relative who died years a.go. I also
reckon at least five other remarkable instances of a love of tabulation within two degrees of
kinship of myself. Again, as regards biology, I am sure there is a similarity between the form
of the bent of my mind and that of my mother's father, Dr Erasmus Darwin. The resemblance
chiefly lies in a strong disposition to generalise upon every-day matters that commonly pass
unnoticed. I have myself attempted some of the very inquiries to which he had drawn attention,
in complete unconsciousness that be had done 80. It was owing to this hereditary bent of mind
that I was well prepared to assimilate the theories of Charles Darwin when they first appeared
in his' Origin of Species.' Few can have been more profoundly influenced than I was by his
publications. They enlarged the horizon of my ideas. I drew from them the breath of a fuller
scientific life, and I owe more of my later scientific impulses to the influences of Charles Darwin
than I can easily express. I rarely approached his genial pl'esence without an almost over·
whelming sense of devotion and reverence, and I valued his encouragement and approbation
more, perhaps, than that of the whole world besides. This is the simple outline of my scientific
history." (The Times, Dec. 1, 1886.)
.
2 Galton's last tribute probably to Darwin was paid at the Darwin·Wallace celebration of
the Linnean Society on July 1st, 1908. The present writer saw him to arid from the meeting
and knew that he was feeling unwell j his few words were a great effort. -After thanking the
President for his kind remarks, Galton turned to the main point on which he felt our generation's gratitude to Darwin should be keenest-the freedom Darwin gave us from theological
bondage: "You have listened to-day to many speakers and I have little new to say, little
indeed that would not be a repetition, but I may add that this occasion has called forth vividly
my recollection of the feelings of gratitude that I had towards the originators of the then new
doctrine which burst the enthmldom of the intellect which the advocates of the argument from
design had woven round us. It gave a sense of freedom to all the people who were thinking of
these matters, and that sense of freedom was very real and very vivid at the time. If a future
Auguste Comte arises who makes a calendar in which the days are devoted to the memory of
those who have been the beneficent intellects of mankind, I feel sure that this day, the 1st of
July, will not be the least brilliant." The Darwin- Wallace Celebration ...by the Linnean
Society of London, 1908, pp. 25-6.
It is characteristic of Francis Galton that it was not the enormous influence of Darwin on
the biological sciences that he thought of in the first place, but the emancipation of the human
intellect from its centuries-old neolithic traditions-the common ~ain of the average man, only
indirectly affected by the spread of scientific knowledge-that he wished to see emphasised.
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a deep gloom" over her husband; but it was followed by his most productive
decade. Interests in psychologic.al· and in statistical investigations had
originated well before this date, but as our following chapters will show
they now became predominant and displaced to a large extent the more
biological aspect of the inquiries which we have associated in the second
half of this chapter with Darwin. The philosopher of Down was no longer
there either to .check error or to restrain imagination. The miniature of
Darwin remained on the writing-table, but rather as a symbol of method,
than to suggest the warning voice of the revered master:
Ignoramlts, in hoc signa laboremns!

NOTE 1. ON THE MONUMENT TO ERASMUS DARWIN ERECTED BY
FRANCIS GALTON IN LICHFIELD CATHEDRAL, 1886.

About the time when the question of a monument to Oharles Darwin in
Westminster Abbey was being raised, Galton determined to commemorate
the grandfather of both in Lichfield Cathedral, and obtained the permission
of the Dean and Chapter for the erection of a memorial medallion. This was
executed by E. Onslow Ford. See our Plate XIX. The work of Krause and
Charles Darwin on the life and ideas of Erasmus Darwin had drawn the
attention of Galton again to his grandfather, and he was more than inclined
to revise the opinion
had expressed to de Candolle in 1882 (see our Vol. I,
p. 13). Perhaps what weighed much with Galton were the lines from the
preface to the Zoonomia.

he

The great Creator of all things has infinitely diversified the works of his hands, but has at
the same time stamped a certa.in similitude on the features of nature that demonstrate to us
tha.t the whole is one fa.mily of one parent.

There is not a doubt, I think, that Erasmus Darwin anticipated Lamarck
in propounding a doctrine of evolution based upon the inheritance of acquired
characters, and that he recognised a unity of origin for all forms of life. It
was with this impression strong upon him that Galton made his nrst draft
for the Lichfield inscription. It ran as follows:
In memory of Erasmus Darwin, M.D., F.R.S., Physician, Philosopher, and Poet; Author of
Zoonomw, Botanic Garden, &c.; Earliest propounder of the Theory greatly elaborated by his
more distinguished grandson, Charles Darwin, which ascribes to the operations of animals and
plants, prompted in the first instance by their individual needs, the secondary and higher
function of modifying through inheritance by various indirect and slow though certain methods,
the forms and instincts of their respeetive races, in increasing adaptation to the habits of each
and to their physical surroundings and thus of furthering the development of organic nature
as a whole.

This inscription certainly accords with Erasmus Darwin's view, if it
does not lay as much stress on the element of • will' as Erasmus did. It -..
was, perhaps, not incompatible with Charles Darwin's opinion that at least
some acquired characters are inherited. Galton sent it to Huxley for
criticism and Huxley replied with the following characteristic note:
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Oct. 18, 1886.
4, MARLBOROUGH PLACE, ABBEY ROAD, N.W.
My DEAR GALTON, I have nothing to say against your new form of epitaph. Indeed I think
it is quite just. I am not quite sure, however, whether a 'topic' can be 'explored.' But it is
easier to criticise than. to suggest something better. Charles Darwin used to scold me for not
appreciating the 'Vestiges' (that flimsiest of books) ,so you may judge how tenderly he looked
at his grandfather's work. He had the noble weakness of thinking too much of other people's
doings and too little of his own. I wish none of us had worse sins to be forgiven.
Ever yours very sincerely, T. H. HUXLEY.

Did Eri;tsmus Darwin possess vivid imagination, incessant activity and
energy of mind. great originality of thought, prophetic spirit both in science
and the mechanical arts, had he the true spirit of the philosopher-all
which characteristics Charles Darwin ascribed to him,-or did he contribute
little or nothing to posterity? Personally I see no truer way of answering
that question than pointing to the achievements of his grandchildren, his
great grandchildren and great great grandchildren. Their scientific worth
and mechanical ingenuity, their originality of thought and energy of mind
suggest that Charles Darwin's judgment was not in this case the product of a
'noble weakness.' But those who have had a friend in the least approaching
Darwin in largeness of mind and charm of character will fully appreciate
Huxley's criticism on the first of Galton's epitaphs which ventured to name
Erasmus in the same breath as his own hero Charles. On our Plate XX the
reader will find the final 'epitaph,' and its phraseology may obtain for him
a deeper meaning in view of this correspondence' between Galton and
Huxley.
NOTE

II~

CONTINUATION Oli' THE GALTON AND DE CANDOLLE
CORRESPONDENCE, 1879-1885.

In order not to break the thread of Chapters XI and XII. I have placed
here the continuation for six years' of the above correspondence. It is not
an unfitting place for it, because the letters not only provide further evidence
of Galton's admiration for Darwin, but indicate how occupied his mind was
during these years with psychological problems. The" visualised numerals,"
and the "visions of the sane" are discussed in Chapter XI, and composite
photographs (" photographies cumuIees") in Chapter XII.
8 nov. 1879.
MOI(CHER MONSIEUR, J'ai lu avec beaucoup de plaisir les opuscules que vous avez bien
voulu m'envoyer. Les photographies cumulees m'ont paru curieuses. Elles serviront probablement dans plusieurs cas et pour diverses recherches de medecine, physiologie etc. On peut en
inferer aussi certaines consequences utiles dans les arts. J e me propose, par ce motif, de
montrer vos genm'ic images dans une seance de notre societe des arts ou se trouvent toujours
des dessinateurs, des photographes, etc. Si vous publiez d'autres essais, je vous serai tres
oblige de me les envoyer avant Ie mois de janvier pl'ochain.
L'aspect de vos criminels confirme ce que je lisais bier dans un article scientifique signe de
Parville dans Ie Temps, sur les cranes de 36 assassins fran~is. Leurs cranes etaient larges
d'une tempe a l'autre.
Les observations psychometriques dont vous decrivez les resultats me semblent bien difficiles
a f&ire. Cependant je sais, par experience, qu'on arrive en se donnant de la peine a constater
des faits de cette nature. J'ai aussi observe des choses analogues pendant Ill. nuit, etce que j'ai
conclu appuie votre opinion par des approchements assez interessants.
GENEVE,

PT..ITE

)lonUtlLl'lllal Tablet to ~~rasm\ls Darwin (executed b.... Onslow'.Fordl al1J
his g1":l1ldwll "Fm.ncis Galton in Lichficld Cathcdm.l, 1886.
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Pendant deux annees, Ii. l'age de 71 et 72 lions, je me suis applique a saisir au moment du
reveil 1110 nature de mes reYes. A vee une ferme volonte on y parvient. Les details s'oublient
tres vite, mais on peut noter dans sa tete si Ie reve se rapporte a des choses anciennes ou
recentes et a des choses dont on s'etait oceupe 1110 veille ou auxquelles on n'avait pas pense
depuis longtemps. V oici ce que j'ai trouve:
1°. tres souvent dans 130 soiree j'avais parle de quelque personne ou objet qui a servi de
point de depart a uo reve. Quelquefois on eu avait parle devant moi, ou j'avais lu a. haute voix
Ie nom ou celui de l'objet. Rarement une lecture des yeux produisait cette consequence. Le
nom ou Ie mot etait devenu source de quelque association involontaire d'idees, comme dans vos
observations, mais les deductions etaient errantes et souvent absurdes. Des conversationsou
lectures de quelques jours anterieurs, meme je crois de 24 heures, ne conduisaient pas. a des reves.
2°. (et ceci encore plus certain): jamais je n'ai reve a. des choses qui m'avaient cause ou
recemment ou autr~foi8 de vives inquietudes ou une vive emotion. Quoique rna carriere ait ete
assez uniforrne j'ai eprouve des chagrins, j'ai eu des soucis qui m'empechaient de dormir. J'ai
assiste a def; scenes revolutionnaires qui m'irritaient au plus haut degre. Mil. vie a ete exposee
plusieurs fois dans des courses de montagne, ete. Or ces evenements ne se sont jamais presentes
dans mes reves, non plus que des plaisirs anciens tres vifs.
3°. J'ai reve a des personnes mortes depuis longtemps, mais presque toujours je me suis
souvenu que j'en avais parle dans 1110 soiree ou qu'une liaison d'idees analogue avait existe. Par
exemple je revais souvent etre avec mon pere, mort en 1841: il me semblait Ie voir, causer avec
lui, sur des affaires scientifi'1ues avec beaucoup de suite et de raison, maifl je travaille tous les
jours dans 1110 bibliotMque de mon pere, je consulte ses ollvrages etc. C'est dans =le courant
habituel de mes idees. Tout cela confirme, par une autre voix, vos reflexions de 1110 p. 7.
Les idees qu'on a 1110 nuit, quand on est reveille et qu'on ne peut pas s'endormir, confirment
egalemeot ce que vous dites. Dans cet etat on a (du moins moi) deux ou trois idees tres precises qui reviennent couramment. Ce sont des idees qui vous preoccupent depuis quelques
jours: probablement uue inquietude sur un de vos proches, un proces, etc., ou quelque lettre
difficile a rediger, quelque discours a faire etc. Comme on ne voit rien, d'autres causes d'idees
n'existent pas et celles qui vous dominent ont une force extraordinaire. Uri. peu d'agitation
nerveuse qui empeche de dormir augmente cette vivacite des idees nocturnes. J'ai ete si souvent
frappe de leur nettete que je m'etais fait fabriquer une ardoise, avec regIe mobile, pour pouvoir
ecrire dans mon lit certaines phrases, certaines divisions d'un sujet qui m'apparais"lloient touta-coup et que Ie lendemain je ne pouvais plus retrouver. L'appareil n'est pas assez commode
pour I'employet·, aussi quelquefois j'allume une lumiere pour noter ce qui vient de m'apparaitre
dans ces nuits d'insomnie. Pour un ecrivain l'absence de sujets de distractions me parait une
cause essentielle de succes. J e ne comprends pas du tout ceux qui etudient ou redigent en se
promenant dans Ill. campagne.
Voila, mon cher Monsieur, des observations dont vous ferez ce que VOllS voudrez. J e n'ai
pas l'intention de les publier. Si vous voulez en parler dans quelque note je n'ai pas d'objection,
sans cependant vous Ie demander. Agreez, je vous prie, l'assurancc de mes salutations les pIns
devouees. ALPH. DE CANDOLJ,E.
42, RUTLAND GATE, LoNDON. April 11/80.
My DEAR SIR, Thank you very much for the kind efforts you have made to procure me
information about the visualised numerals. They have caused M. Achard to send me his
numeral forms and some interesting accompanying remarks, which I have added to my collection. Perhaps the enclosed reprint may interest you, if you have not by chance already
seen it, as it gives a recent account of the facts and some remarks upon them which I think
you will find to answer in part the very reasonable doubts you suggest in your kind letter,
whigh I received last night.
I do not think these forms of any value to those who see them, nor that they should be
cultivated,-but they strike me as exceedingly curious and instructive survivals orthe earliest
mental processes of a child. They are specially interesting because of the reasons given in the
enclosed reprint, they have been invented by the child himself, but I will not write what you
will more rapidly read in print.
It has been a most amusing but somewhat discouraging experience to find how very many
wise men ~re, as it were, vexed and put out by finding that other people have"real undeniable
gifts that they do not themselves posS'ess a vestige of, and are inclined in consequence to
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discredit the inquiry. M. Antoine d'Abba.die who sees these number-forms clearly, kindly
-questioned for me several of his colleagues of the Academie des Sciences and came to just the
same result that I did. It was therefore with some wicked feeling of triumph that I collected
and marched off with" to the evening meeting of the Anthropological Institu.te, six good men
including persons well known to science, who were prepared to describe their number-forms
and who did so very effectively. I am now busy on a more generally interesting part of the
subject of Mental Imagery. Believe me with thanks, and warm acknowledgement of the kind
interest you have so often shown in my work, Very faithfully yours, FRANCIS GAL1'ON.
I am afraid our mutual friend Mr Bentham hasfe1t the gloom and severity of this past
winter, for he ?oes not look well, and complains about himself.
To M. ALPHONSE DE OANDOLLE.
42, RUTLAND GATE, LoNDON. Junl3 5/82.
My DEAR SIR, Thank you much for your interesting brochure 2 on Oh. Darwin, analysing
the causes that contributed to his success. It has been a great satisfaction in all our grief at
his loss, to witness the wide recognition of the value of his work. He certainly, as you say.
appeared at a moment when the public mind was ripe to receive his views. I can truly say for
my part that I was groaning under the intellectual burden of the old teleology, that my
intellect rebelled against it, but that I saw no way out of it till Darwin's 'Origin of Species'
eOlancipated me. Let me, while fully agreeing with the views expressed in the pamphlet in
all important particulars, supply a few minor criticisms which it might be well to mention.
(1) As to the pecuniary fortune of Darwin, I think the phrases "moyenne pour l' Angleterre etc."-"la maison modeste... " [pp. 12-13] hardly convey the right idea. I should think
that his fortune was much more considerable-say upwardS of £5000 a year, before his brother's
death in 1881, an~ subsequpntly larger. The house was maintained in thoroughly substantial
and costly comfort,-but when the particulars of the Will are published, which I suppose they
soon will be, we shall know.
(2) "Les descendants du poete phys[iologiste] p. 12 ... ont lu certainement de bonne heure les
ouvrages de leur aleu1." I ~m almost certain of the contrary in every case except Oh. Darwin,
(and I doubt in his case whether he had). To myself the florid and now ridiculed poetry was
and is intolerable and the speculative physiology repellent. I had often taken up the books
and could never get on with them. Canning's parody "the loves of the triangles" quite killed
poor Dr Darwin's reputation. It just hit the mood of the moment and though my mother
never wearied of talking of him, his life was to me like a fable only half believed in. Tha.t
much the same was the case with some of OharlesDarwin's sons, I can, I think, affirm.
(3) George Darwin "deja connu par de bons memoires de statistique" [po 13]. Probably
you may not know his pre8ent very Itigh position as a mathematical astronomer, who has revealed the past history of the planetary system, in a most unexpected way. His works are
spoken of in the presidential address of the Royal Society etc. as massive works. They are only
slowly becoming known, being exceedingly laborious mathematical work of a kind that is within
the practice of very few men indeed, but by them cordially recognised as commensurate in
originality and importance with that of Laplace. His calculations depend on the "viscosity-"
of all solid bodies on the yielding of their substance to a tidal action, and most unexpected
results came out, which bind under one scheme-a large variety of astronomical phenomena.
When. I received your pamphlet, it so happened that your name had just been on my lips
in respect to quite another matter, ill which you were at one time much interested and which
is now being taken up here. It is a question of cumulative tempera.ture on vegetation. I have
been since the beginning one of the members of the council to whom a large annual grant is
entrusted by Government to carryon the systems of Forecasts in land and ocean meteorology
and we are endeavouring to give weekly data that may be of direct use to agriculturists. In
reply to questions that we circulated as to the best form for that purpose, frequent mention
was made of the cumulative values of heat. We have accordingly been investigating the
probability of calculating these values in units of 'day-degrees' viz. (1) cumulative effect of
heat derived from 1- Fahr. of temperature acting during 24 hours, or of (2) acting during 12
AftAtr giving them all a good dinner, Memories, p. 271.
"Darwin aleul, considere au point de vue des causes de son succes et l'importance de ses
travaux" tire des Archives des Sciences de la Bi1Jliotheque Universelle, Tome VII. May 1882.
1
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hours, and so on. The result is that it is quite feasible to do so, with fair approximation, on the
data of registered days' maxima and minima, and accepting any arbitrary base-line above which
the accumulative temperature is to be reckoned. We can easily give 2 or more slices of the
diurnal curve; that is to say the cumulative values between 3 or more arbitrary temperatures.
My colleagues ask me to inquire of you whether you happen lately to have again attended
to the subject or whether you have any suggestions to make that might help us, in addition to
what you have already published and which we find tQ be thoroughly appreciated by some of
our correspondents1
'
It is rather out of our line to do so, but we might perhaps, if it were thought essential, get
experiments made on the cumulative effects of temperature on some forms of vegetation-say
the cereals-but probably sufficient information for ou r purpose already exists. We can
measure cumulative effects of sunshine, rain, and temperature and could measure tha.t of
evaporation under anyone definite condition, but it is a question whether the latter limitation
would not render the results of little general service. I should be greatly obliged for a reply
to the above question. Believe me, my dear Sir, very faithfully yours, FRANCIS GALTON.
To M. ALP!iONSE DE OANDOLLE.
GENEVE, 14 Janvier 1884.
MON CHER MONSIEUR, Je prepare une seconde edition de mon volume de l'Histoire des
sciences et des savants qui est epuise depuis longtemps et que les libraires me demandEmt. Pour
cela je fail'. grand usage de vos Englishmen of Science et du volume recent des Inquiries into
Human Faculties qui contient beaucoup d'articles curieux. Nous suivons la m~me methode;
celle d'observer, et quand on Ie peut, de compteI' pour COlliparer, par COD sequent nous devons
nous appuyer l'un l'autre et nous risquons bien peu d'etre en opposition. Permettez-moi de
vous demander quelques informations sur des savants anglais.
Pourriez-vous me dire quellesetaient les positions ou professions des peres du celebre
Zoologiste Owen nouvellement cree H.C.B., de Sir George Airy et de Sir George Wheatstone1
Je n'ai pas pu Ie savoir d'apres les dictionnaires biographiques a rna portee.
J e presume que Sir William Thomson, ne a Belfast, fils d'un professor de mathematiques,
etait un protestant, d'une famille ecossaise ou anglaise etablie en Irlande. Est-ce exact 7
Le caractere de votre illustre cousin Charles Darwin est si honorable, si eminent sous
plusieurs rapports, que j'aimerais connaltre sur lui certains details d'une valeur rnemesecondaire.
Par exemple, avait-il une disposition naturelle aux arts du dessin7 et a Ill. mu,sique1 Rien ne
l'indique dans ses ouvrages.
J e ne sais pas s'il faut lui attribuer une imagination forte., Beaucoup de personnel'. Ie lui
reprochaient, parce qu'elles ne comprenaient pas 1110 valeur de ses observations et deductions, et
qu'it leur plaisait de dire qu'il se livrait a de pures hypotheses. Pour moi qui ai reconnu tres
vite 180 sagesse de son esprit et de sa 'prudence, je ne sais pas si ces qualiMs 80vaient occupe 180 place
entiere de l'imagination, ou s'il faut admettre que meme avec beaucoup de vigueur de raisonnement il avait beaucoup d'imagination.
L'alne de mel'. petits.fils, Raymond de Oandolle, ne Anglais, eleve a Rugby et qui vient
d'entrer a Trinity Conege, Oambridge, voit les chitfres disposes en series,et certains chiJfres
plus apparents que d'autres dans son esprit. C'est Ie seul cas de ce genre dans rna famiIle.
Toujours, mon cher Monsieur, votre tres devoue, ALPH. DE CANDOLLE. .
42, RUTLAND GATE, LoNDON. Jan. 27/84.
My DEAR SIR, I delayed answering until I had an opportunity of talking o"erthe questions
you put about Darwin, with his very intelligent daughter.
He did not draw, he had not a good ear for music, but was much affected by it, sometimes
to tears.. He had naturally, (excuse the word which I know you detest! but I mean 'innately')
a very emotional disposition, which was repressed by his habits of ha.rd thinking, but always
ready to burst out. Thus his delight in the scenery of a. tour about the English Lakes a feW'
years ago, had. all the freshness and eagerness of that of a boy. However his nature could DOt
be called aesthetic, As regards imagination I hardly know whether I understand the word in
your sense, nor indeed if I have any definition of my own. I know that his faculty ofmeiltal
imagery was once vivid and had become diminished, both from what he distinctly told meand
from (:orroborative evidence. But that he eYer was deceived by imagination I should think
most unlikely, as he was so remarkably veracious.
'
.
.
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He may be said to have studied veracity as the highest of arts. If imagination is cited in
. the sense of living in an ideal world of day dreams and poetry, I understand he was very fond
of poetry as a boy but his interest in it faded by disuse. His scientific imagination in the sense
of the power of envisaging abstract ideas, and living among them, and interesting himself with
them was obviously great, on the evidence of his works. lam sorry not to be able to give you
at present much information about the other men of whom you ask.
Wheatstone was an artisan, a mere workman originally. He took much· interest in my
inquiries and helped me in any way 1 asked, except as to his own history.
Airy promised to send me details, but eventually did not. His parents on both sides came of
substantial farmers, solid men, of local notoriety. A certain disposition to dominate in argum6nt
is a strongly marked hereditary characteristic on the maternal (Biddell) side.
Owen I forget at the moment; they were low rather than high-middle-class. In a few days
1 shall be in the way of reviving recollections and will write again.
Thomson (Sir W.) I think you are quite right but here also 1 will write again.
Excuse this imperfect letter, but 1 am on the point of going to the country for a while and
thought it best to write before going rather than after my return. 1 am very glad indeed that
you are about to issue a new edition of your admirable volume. Let me say about the Darw:in
family that 4 of the 5 sons have achieved a very considerable reputation here. George the
Plumian Professor at Cambridge is looked upon as one of the ablest of the rising men in
mathema.tical physics. He has made a great mark already and is rapidly rising in repute.
Frank who lectures at Cambridge on Botany was invited to be a candidate for the Professorship of Botany at Oxford, with a certainty of election, but for domestic reasons he refused.
Horace has set up, in conjunction with a friend, a laboratory at Cambridge for the manufacture
of high class scientific instruments. He is most ingenious as a mechanical originator. Leonard
the Captain of Engineers, is one of the most scientific of his standing in that scientific corps.
In the entrance examination he was first of all the candidates.
Thank you for telling me of your son's "number-form." 1 feel a little wicked delight at the
fact occurring in your own family, because I recollected that you were at first somewhat
sceptical of the reality of tha.t curious tendency.
You will be glad to hear that we have begun at the Meteorological Office to publish accumulated temperatures in units of "day-<iegrees," counting (1) from Jan. 1, (2) from the first of
the current week. General Stra.chey has worked out a beautiful method of obtaining them
approximately, from the data of the daily maxima and minima, and a monthly (and probably
a local) constant. I will tell them at the office to send you one of our new sheets as a specimen.
It will give me the greatest pleasure if at any time I can be of service to you in obtaining
information. Yours veloy sincerely, FRANCIS GALTON.
Our friend Mr Bentham continues very weak, but he has no organic malady.
To M. ALPHONSE DE CANDOLLE.
42, RUTLAND GATE, LONDON. Oct. 17/84.
My DEAR SIR, 1 have read and re-read your new edition of the "Histoire des Sciences"
with great interest and instruction, and trust you will appreciate my attention to even the
briefest criticism by the improved handwriting of this letter in deference to what yon justly
say (and said before) at the bottom of p. 541. It is very singular how closely in many respects,
our lines of inquiry rUll side by side. I shall be very curious indeed to see how far my own
data. will con6rm yours in the 'nouvelles recherches,' but doubt much whether they will show
the effect of heredity to be so strong, especially, for example, in myopism. Your appraisement
of the several faculties, and selection of the faculties most convenient to be appraised, falls in
very closely with an effort I lately indicated in the "Fortnightly" and am now making, to find
out the best data by which the appraisement may be swiftly and fairly made. It has struck me
that the masters and mistresses of schools might be able to indicate some often recurrent events
in ordinary school life, which evoke different conduct in different children, and that by statistics
of their conduct on these occasions, some fair guide to their habits and therefore to their character at the time being might be obtained. I should be greatly obliged for any hints that your
experience may have suggested, how to appraise these qualities.
1 venture to send you the" Fortnightly" of which I speak, not only on account of that article,
but because of a very curious one in it about the Jews, by L. Wolf, which I feel sure will
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interest you in connection with your remarks on p. 174. I think however, that Mr Wolf overstates his case. We have arranged to talk the matter over and he will show me his data. It
strikes me that the Jews are specialised for a parasitical existence upon other nations, and that
there is need of evidence that they are capable of fulfilling the varied duties of a civilised nation
by themselves.
.
I see that you still adhere to your view of the influence of the parental feelings at the time
of conception, on the child. Could not that be exp~rimentally tested upon such animals as
rabbits1 and possibly upon guinea pigs1 The cause of fear might be the exhibition of a weasel
or ferret. I cannot conclude without expressing my sincere pleasure at the way in which you
have spoken of my inquiries. It is one of the pleasantest feelings to know that one is in
intellectual sympathy with others. Believe me very sincerely yours, FRANCIS GALTON.
To M. ALPHONSE DE CANDOLLE.
GENEVE. 27 Oct. 1884.
MON CHER MONSIEUR, Je suis tres heureux de penseI' que vous approuvez mes dernieres
recherches sur l'Mredite! A peille cependant elles etaient publiees que je voyais d'autres considerations qui meritaient examen et avanceraient nos connaissances. J'e8pere qu'elles se trouveront dans votre prochain volume.
n n'y' a pas de doute que les maitres et maltresses d'ecoles pourraient faire des observations
interessantes sur les enfants, mais il faut vouloir observer, et Ie temps manque souvent a
des personnes aussi fatiguees par leurs fonctions. 8i on leur ordonne de faire telle ou telle
observation elle se fait moins bien que si celli. vient de leur propre volonte.
Les ecoles dont on pourrait tirer Ie plus grand parti sont, par exemple, les ecoles polytechniques, normale, navale, etc., en France. On y entre, a. un age determine, apres des examens
qui classent les individus. Les eleves sont soumis au meme regime de nourriture, etc. Ensuite
on les classe a Ill. sortie. On pourrait donc constater si, dans des conditions eg8oles, les plus
habiles ont ete les plus ou les moins robustes, les blonds ou les bruns, les fumeurs ou les nonfumeurs, les fils d'hommes instruits ou d'autres, etc. II faudrait dans une de ces ecoles qu'un
medecin ou un des administrateurseut l'idee de faire ces comparaisons, voila Ie diflicile, quoique
deux annees fussent suffisantes.
Votre article' Measurement of Character' a 1'avantage de provoquer les reflexioIlS et suscite1'a peut-etre de bonnes observations. J e vous remercie de me 1'8ovoi1' envoye!
.L'a1'ticle de Mr W oUf sur les J uifs me parait un peu trop flatteur a leur egard. 8i certaines
prescriptiOns du Talmud sont bonnes pour la sante, il me parait bien douteux qu'ellessoient
suffisamment observces par les fideles, comme Ie pretend l'auteur. Les injonctions ne les ant pas
rendus generalement propres. lIs sont moins propres que beaucoup de chretiens auxquels la
religion ordonne de mepriser leur corps, de penser surtout a l'ame et a Ill. vie future. Je ne puis
croire que les separations des epoux pendant des periodes aussi longues que celles clout parle
Mr W oUf, soient reellement observees, surtout les mariages etant precoces, et si on les observe
il doit y avoir un palliatif dans une polygamie plus ou moins admise. Les anciens Juifs etaient
regulierement polygames ; ensuite les servantes ont probablement servi de complement a Ill.
femme legitime et aujourd'hui que se passe-t-il chez les Israelites1 J e voudrais d'autres temoignages que ceux de Mr Wolff, par exemple Ie dire de medecins. II y a beaucoup d'actrices juives
et de·modeles pour les peintres. La prevoyance habituelle chezla race et leurs manages
precoces ont probablement plus d'impol'tance pour l'egler les mceurs que les prescriptions de 130
loi religieuse. L'article de Mr Wolff m'a appris du reste bien des chose8 que j'ignol'aiset ses
reflexions sont souvent tres justes.
Vous avez bien raison de dire que les Juifs sont adaptes a la vie parasite. C'est une bonne
definition des faits. II faut dire qu'on les a forces il. cette vie exceptionnelle. 8i les difficultes
etaient completement levees pour eux, ils changeraient peut-M,re. D'Israeli a ete un homme
d'etat egal 8. beaucoup de plus distingues.
C'est un professeur de physiologie Juif qui me proposait d'executer avec moi des experiences
sur l'effet de 1'alcoolisme, de 130 peul', etc., sur les produits dansles lapins, ou les cobayes, ou les
chiens. J'avoue que ces sortes d'experiences me repugnent, mais je crois qu'elles prouveraient
ce que je suppose: que l'etat momentane des parents influe sur les produits. On I'll. vu maintes
fois pour l'alcoolisme et je viens de lire dans une revue tres serieuse(Remte rfhygiene, Octobre
1884 p. 875) ce qui suit:
"Notre ami, Ie Prof. Layet, de Bordeaux, avait a faire (au congres d'hygiEme de Lattaeie)
PGU
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un rapport sur Ill. restricti<m volontaire de la nataliw du point de tme de 8es consequences humanitaires et sociales." Selon lui: "Au point de vue moral, elle favorise l'illegitimite, les 9 departements qui ont Ie moins de naissances Iegitimes ont aussi Ie coefficient d'ilIegitimite Ie plus
eleve. ... L'accomplissement incomplet d'une fonction pervertit les excitations au lieu de les
eteindre. L'habitude de la restriction amene une perturbation du systeme nerveux des conjoints;
les enfants nes par erreur dans ces conditions se ressentent de la perturbation nerveuse qu'a
preside a leur conception. Les alienes sont plus nombreux dans les departements OU les epoux
ont Ie moins d'enfants."
"M. Lunier, de Paris, est convaincu de l'intluence de Ill. restriction volontaire sur Ie developpement d~ l'etat nevrosique, particulierement de l'hysterie et de 130 nevralgie ileolombaire chez les femmes, et en cite de nombreuses observations nouvelles. La. suppression du
droit d'ainesse fait que Ie mal s'etend comme une tache d'huile dans les campagnes." CertaineJIlent dans les pays, comme France, OU Ill. loi assure un partage egal entre les enfants, beaucoup
de femmes et de maris ont peur d'une 3ieme, 4ieme ou5iemegrossesse. L'effet de cette peur
sur certains enfants est probable. Me yoici sur un sujet bien scabreux. II faut mieux s'arr~ter
et vous prier, man cher Monsieur, de me croire toujours votre tres devoue ALPH. DE CANDOLLE.
GENEVE. 29 Sept. ~885.
MON OllER MONSIEUR, Vous avez eu Ill. bonte de m'envoyer votre savant article sur
l'heredite de la stature et je m'empresse de vous en remercier.
La. taille (soit stature) est bien un des meilleurs caracteres a etudier au point de vue de
l'hered.ite. II est precis et d'une nature simple qui s'adapte a la. statistique. Sur Ie continent
nous avons une quantite de donnees relatives a. 130 taille des jeunes gens appeles forcement au
service militaire, mais rien sur l'heredite de ce caractere. On a constate souvent qu'un changement dans l'alimentation d'une population modifie Ill. taille moyenne. Ainsi, dans les departements fran~ 1& stature s'est quelquefois elevee quand Ie mai:s a ere substitue au sarrasin ou
au seigle. Inversement Ie canton de Berne en Suisse avait une belle population, forte et de
taille pluWt elevee, mais les paysans se sont mis depuis 50 ans a distiller de l'eau de vie de
pommes de terre. Leurs femmes et meme leurs enfants en boivent. II en est resulw un
aftaiblissement tres visible de Ill. race, et vu Ie nombre de scrofuleux, goitreux, idiots, etc., il
est probable que Ill. taille moyenne a diminue. N ous n'avons pas de document ancien qui
permette de Ie bien constater, mais je vous signalerai une publication recente du Bureau
federal de Statistique fort interessante pour les recherches clont vous vous occupez. Elle est
intituloo: Resultals de la msite sanitaire des recrues en automne 1884, par Ie Bureau. de
Statistique federal, 31 pages en 4, Berne 1885, Orell, Fussli et Cle, editeurs a Zurich.
On trouve dans ce cahier beaucoup de faits sur Ill. taille, Ie thorax, I'acuite de 130 vue, Ill.
profession, etc., des reerues aceeptees au refusees pour Ie service militaire. Le texte est en
fran~is. II est de Ill. plume de M. Kummer, chef du Bureau, homme tres exact et judicieux.
J'ai sur ma table un volume-malheureusement en allemand-qui contient Ie resume de
tout ce qu'on a reuni sur Ill. proportion des sexes et Ie nombre des naissances en divers pays,
chez l'homme et dans les animaux et les plantes. Le titre est: Die Regulierung des Geschlecht·
verholtnisses bei der Vermehrung iter Henschen, Tiere und Pflanzen, von Carl Dusing, Dr Phil.
Jena 1884. On rendrait service en traduisant cet ouvrage en anglais ou en fran<;ais. Cependant
plusieurs p.arties, et natnrellement les tableaux, sont intelligibles pour.les personnes qui ne savent
pas bien l'allemand.
La. proportion enorme des enfant!! males quand Ie pere est age m'a extremement frappe. Quand
un de vos Lords voudra avoir des fils il faut lui conseiller de se marier tard! La nutrition qui
modifie Ill. proportion des sexes dans les produits paralt differente de ce qu'on suppose communement. Sur ce point les moyennes obtenues pour les animaux domestiques, selon 130 nourriture
prealable des parents, sont curieuses et positives. Les veterinaires en Allemagne ont reuni
beaucoup de faits. J'espere que vous avancez dans vos releves des nombreuses observations que
vous avez faiteR. ya sera un travail bien interessant. LeB publications de Ill. Societe d'anthropologie anglaise n'arrivent pas ici. Auriez-vous Ill. bonte de me donner Ie titre et Ie prix du journal
de cette societe1 Je trouverais peut-etre moyen de Ie faire acheter par notre Societe de Lecture,
sorte d'institution litteraire qui re~oit deja des publications franc;aises et allemandes sur
l'anthropologie. Recevez, mon cher Monsieur, l'a.ssurance de mes sentiments tres devoues.
ALPH, DE CANDOLLE,

,
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CHAPTER XI
PSYCHOLOGICAL INVESTIGATIONS
"While recognising the awful mystery of conscious existence and the inscrutable background of evolution, we find that as the foremost outcome of many and long birth-throes,
intelligent and kindly man finds himself in being. He knows how petty he is, but he also
perceives that he stands here on this particular earth, at this particular time, as the heir of
untold ages and in the van of circumstance. He ought therefore, I think, to be less diffident
than he is usually instructed to be, and to rifle to the conception that he bas a considerable
function to perform in the order of events, and that his exertions are needed. It seems to me
that he should look upon himself more as a freeman, with power of shaping the course of
future humanity, and that he should look upon himself less as the subject of a despotic government, in which case it would be his chief merit to depend wholly upon what had been regulated
.
for him, and to render abject obedience."
FRANCIS GALTON, Inquiries into Human Faculty, 1883.

Introductory. We have marked the transition of Galton's mind from
interest in geographical to interest in anthropological studies. But once
deeply interested in physical anthropology, he very soon grasped that the
superficial anthropometric characters were no adequate index to the real
man himself. Probably to the day of his death he would have been un~illing to admit that the size of a man's head had no real prognostic value
as a measure of his intelligence. But he gradually came to the conclusion
that the static anthropometric superficial ch~racters afforded little index to
a man's mentality, and from the middle of the seventies onwards Galton's
thoughts turned more and more to the psychometric side of anthropology. He
thus grew to have less and less faith in any superficial or bodily measurements
being of psychological importance. He did not, I think, consider whether
the dynamic anthropometric characters were more closely related than the
statical to mental efficiency; indeed the measurement of the correlation
between the physiological functioning of the various organs of the body
and its psychical activities is -a problem of quite recent days; and we stand
only at its threshold as far as scientific-by which I understand quantitative-solution goes. Galton was, however, among the first, if not absolutely the first, in this country to insist that anthropometry cannot make
real progress without psychometric observation and experiment. He w:as
the first to insist upon the importance of experimental psychology-and he
approached the subject from the standpoint of the anthropologist. It is
perfectly true that Germans were working at experimental psychology at
least as early as Galton. W undt reversed Galton's process and passed with
27-2
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doubtful success from psychology to anthropologyl. But it seems to me that
the work of the two men was wholly independent and that Galton was
the pioneer of experimental psychology in this country. Indeed very little
real progress was possible in this new science without the aid of Galton's
correlational calculus, and psychologists not only owe Galton a great debt
for his suggestive experiments and actual apparatus, but also for those
mathematical methods which are now the commonplace tools of psychological
investigatio~.

I do not speak without careful examination of the facts, when I claim
for Galton a pioneer position in experimental psychology in Great Britain.
His Inquiries into Human Faculty and its Development appeared in 1883,
but it was a resume of work which had occupied Galton for at least seven
years previously, and if we include folk psychology, for twelve· years 2.
Galton's notebooks and queries to himself and friends begin as early as
1876, and one docket is inscribed by himself "Psychometric Inquiries 1876."
In March, 1883, Galton printed and issued a four-page pamphlet in the
preparation of which he had the aid of the Jate Professor G. Croom-Robertson s.
Galton opens with the statement that;
"I am endeavouring to compile a list of instruments suitable for the outfit of an Anthropometric Laboratory, especially those for testing and measuring the efficiency of the various
mental and bodily powers. The simplest instruments and methods for adequately determining
the delicacy of the several senses are now under discussion. After these shall have been disposed of, the next step will be to consider the methods of measuring the quickness and the
accuracy of the Hi~her Mental Processes. Any information you can give, or suggestions that
you can make, will be thankfully accepted."

The remainder of the pamphlet deals with the measurement of sensitivity, giving an analysis of the facts of sensation, and a programme of what
has to be measured in (I) Skin-sensation, (a) Temperature, and (b) Touch,
(II) Sight, (III) Hearing, (IV) Smell, (V) Taste, and (VI) the so-called
muscvlar sense. Much of this is of course very familiar now. But it led
Galton himself to devise various instruments for testing skin-sensation, hearing, smell, etc. As the pamphlet states, having the facts clearly before us,
we must next "proceed to consider the most suitable apparatus to afford
the measurements (t>r other tests) suggested by the several paragraphs."
This pamphlet was followed by a proposal to hold an exhibition of psycho.

-

Compare the great difference in value between W undt's Psychologische Studien and his
Volkerpsychologie.
2 As evidenced by correspondence in the Galton Laboratory. The first published paper was
that on the Whistles of 1877, and the Composite Portraits and Generic Images followed in
1878 and 1879 respectively.
3 Galton's friendship with Croom-Robertson began in 1876, when the la.tter was just starting
Mind. Galton had sent him two of his papers on Heredity, and Oroom-Robertson said they
should not be overlooked in the second issue of that Journal. He a]so asked Ga.lton for
psychological contributions. "There was no one to whose intelligent cooperation I then owed
more than Professor Croom-Robertson (1842-1892) of University College. His genius and
temperament were of the most attractive Scottish type---exact, sane and very geniaL.. He
wass. thorough friend whose death left a void in my own life that has never been wholly
filled." Memories, p. 267.
.
1
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metric instruments which was circulated among the leading English psy:
chologists 1 • The noteworthy fact that resulted was that'very little apparatus
of the kind existed in England, and practically none had been invented
there. One distinguished psychologist wrote to Galton:
"I regard you as a public benefactor and only wish I could be of more use to you. For
some time I have been intending to get together MOle psychophysical apparatus but the
difficulty has been to get the money. Just as that difficulty was to some extent surmounted
I found myself committed to a biggish piece of literary work which will take all my time for
some months to come.
One of the first things I meant to do was to write to you and ask to be allowed to see some
of your apparatus; that I shall now be able to do when this exhibition comes off. I expect
you know a great deal more about the whole thing than I do. I may, however, mention two
or three books and papers in which apparatus has been described."

And then follows a list of references, almost entirely to German papers.
"But I am afraid in saying all this to you I am making myself very offensive, sending slack
to Newcastle. However you must forgive me, if you will, and believe that I am only anxious
to be of use to you if I can."

These sentences seem to suggest that in 1884a leading psycholo~ist could
recognise Galton as a pioneer. The same authority, writing in 1911, says:
"The position t think is this: Galton deserves to be called the first }4~nglishlJ1an to publish
work that was strictly what is now called Experimental Psycbology, but the development of
the movement academically has, I believe, in no way been influenced by him."

Possibly it would have been better for English psychology had it been
more influenced by Galton. We should then have had an original English
School of Psychology, not handicapped by German dominance. But no one
can to-day examine American and English psychological papers without
recognising that their chief superiority over German and French work lies
in the adoption of Galton's correlational calculus. It has given them a
methodology far superior to that of their continental competitors, and on
42, RUTLAND GATE, S.W. Jan. 28/84.
DEAR Mn - - I have undertaken to arrange and exhibit at the large forthcoming Health
Exhibition a suitable outfit for an Anthropometric Laboratory. Its object would be to afford
means of defining and measuring personal peculiarities of Form and Faculty, more especially
to test whether any given person, regarded as a human machine, was at the time of trial more
or less effective than others of the same age and sex. Again, to show by means of testings
repeated at intervals during life, whether the rate of his development and decay was normal.
The apparatus should refer to:1. Ordinary weighing and measuring, spirometer, colour of hair and eyes, etc.
2. Muscular action,-strength, estimate of range of motion, right and left-handedness,
steadiness of hand, etc.
3. Effectiveness of the various senses, duration of impressions, after-images, reaction-times,
waxing and waning stimuli, etc.
.
4. Higher mental processes,judgment of lengths, angles, memory of eye and ear. Elementary judgments, maps a.nd apparatus.
.
(This is but a brief offhand and not a well methodised description, but it will serve for the
present.)
Have you any special apparatus that you would allow me to exhibit in your name1 Either
the apparatus itself, a picture of it, or any hints from which I could have apparatus made 1
I should be most grateful for any hints. Very faithfully yours, FaANCIs GALTON.
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this account alone it is impossible to assert that experimental psychology in
'our universities has been in no way influenced by Galton. There are not
wanting signs also, that academic psychology may awake to a truer sense of
what Galton achieved in this field and will cease, while adopting hi8 calculus,
to disregard both his apparatus and observational work. Four years before
Galton started his exhibition he was, however, collecting his information
and distributing his schedules. The following letter to Professor James Ward
written in 1880 will indicate how Galton was then working on visualised
numbers:
42, RUTLAND GATE, Feb. 9/80.
DEAR MR WARD, What a charming, interesting and full letter you have sent me. I wish
Pythagoras was in reach of the penny post that I might send him a schedule. But failing that,
please tell me if I rightly catch your explanation. Is it that Pythagoras who (to use your
numerical equivalents) always visualised "a clever boy" whenever there was any question of the
number five,-five men, five shields, five dinners etc.,-came to think that the "clever boy"
was more of a reality than the men, shields or dinners 1 I could better understand that
"numbers are the fL{fL7JCTW of things" than the converse way in which it is put by him. Will
you kindly write and tell meL ....
The association between number and colour has, I find, to be criticised rather closely to be
sure that it has not a trivial origin. A young lady of apparently more than average ability
had astonished her Father by an accidental allusion to these things. He told me of it and
I questioned her. One very decided association was red with "million"; she told me she
thought it due to the play of the word "vermillion." Another correspondent (indeed 2 or 3
I think) speaks of much the same thing as regards letters. One wrote to me this morning
saying that e was always green; but he believed this due to the ee in the word. But there is
no doubt that blue has a calming effect and red an irritating one, for the Italian mad-doctors
find an advantage in putting their irritable patients in a room lighted with blue light, and
their apathetic ones under a. red light.
As regards the preference for particular numbers, it would indeed be a curious inquiry.
I had some experience more than once in that myself ;-thus in getting census returns of age,
30 is a favourite answer, there are a paucity of 29's and 31's and a superabundance of 30's.
Also in meteorological readings a tendency of that kind shows itself. The Hebrew 40, etc.,
are similar cases. (In my own family 16 was an habitual noun of indefinite magnitude, I
could not conceive why.) Your suggestion, however, throws much light on the usual causes
for preference.
I quite understand your: .: etc. in the sense you mentioned, but I see that I have somewhat bungled in the use of it notwithstanding. It often seems to me that there is a. perverse
demon, who somehow makes one write or do differently to what one intended to do. I can
recall one gross error that I once made in pure defiance of my better judgment; it seemed
temporarily sent to sleep while the hand wrote. A poor excuse!
What you say about your rudimentary diagram of figures is doubly interesting. It helps
to show continuity hetween total absence and full existence and it is the first clear account
I have received of motor sensation associated with number. The absence of these has hitherto
astonished me, because my own representations are eminently motor. I can't think of
"gratitude" without mentally acting the part of a grateful man, etc.
I really think there will turn up as you suppose, some facts bearing on teaching arithmetic.
A girl of French parentage (the father' is a mathematician settled in England) had her system
sent me by her Father, together with his own. It shows clearly the influence of the French
names for numerals. With many thanks for all you have sent.
Yours faithfully, FRANCIS GALTON.
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A. PSYCHOMETRIC INSTRUMENTS

I think it will be best in dealing with Francis Galton's psychometric work
to start with some account of the instruments devised by him. In 1876 there
was exhibited at South Kensington a "Special Loan Collection of Scientific
Apparatus," and in connection with this e~hibition a series of conferences
was held in the month of May. At these conferences discussions on various
subjects took place, largely in relation to the instruments exhibited. Spottiswoode was President of the section of Physics, and among the Vice-Presidents were De la Rue, Helmholtz, Tyndall and Sir William Thomson (Lord
Kelvin). On May 19, one of the subjects for discussion was "The Limi~ of
Audible Sound," and among other papers Galton gave an account of his
"Whistles for determining the upper limits of audible sound in different
persons!'''
Galton notes that the number of vibrations perceived of a "closed pipe"
or whistle depends upon its length. Accordingly he alters its length by a
screwed plug at the closed ends; the number of turns and part turns of the
screw are registered on a scale fixed to the walls of the whistle and on the
screw head. The pitch of the screw is 25 to the inch. Hence one turn of the
head shortens the tube by hth of an inch and the head of the screw being
divided into ten parts it is possible to shorten the whistle by 2 ~ 0 of an inch
with perfect ease. .Now the velocity of sound in ordinary conditions of
temperature and pressure being 13,440 inches per second, the note of the
whistle may be found by dividing 13,440 by four times the length in inches,
where n is the reading on the scale, or 840,000/n is the
i.e. by 4n x
number of vibrations per second 2 • For example, if the screw be set at 10,
there are 84,000 vibrations a second, if at 70, 12,000, while a setting of
120 denotes 7000 vibrations per second. This rule of course applies only to
strictly longitudinal vibrations. Galton very properly observes that it ceases
to apply when the length of the tube is less than one-and-a-half times its
diameter. When the tube is reduced to a shallow pan, it is the transverse
vibrations which are all important. The necessity of preserving a fair proportion between diameter and length, led Galton to reduce the bore of his
tube in some cases to a very minute dimension. On this account he considered that his whistles could not be relied on for vibrations of more than
14,000 to the second.
Galton notes than when the limits of audibility for a given person are
reached "the sound usually gives place to a peculiar sensation, which is not
sound but more like dizziness, and which some persons experience in a high
degree." He further remarks that young people hear shriller sounds than

no,

1 South Kensington Museum Conferences held in connection with the Special Loan CfJllection of Scientific Apparatus, 1876. Physics and Mechanics Volume, p. 61. Published by
Ohapman and Hall. Galton's account was reproduced with some introductory matter in a
pamphlet entitled "Galton's Whistles," issued by Tisley and Co., who manufactured the
whistles commercially. They are still manufactured, but not by this firm's successors.
2 The original gives 84,000/n by a slip.
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older people, and cites a Dorsetshire proverb "that no agricultural labourer
·who is more than forty years old, can hear a bat squeak." He distinguishes
between the sharpness of hearing and the hearing of high notes, and indicates that the position of the whistle-opposite to the auricular orificemay be of importance.
Dalby 'the aurist' had already used one of Galton's whistles for diagnosis,
and Galton himself had tried experiments with them on all kinds of animals
at the Zoological Gardens and on insects. He put one of his whistles at the
end of a hollow walking-stick which had a bit of india-rubber piping under
the handle, brought the stick as near as was safe to the animal's ear, and
when it was accustomed to it, squeezed the tube, and observed whether
it pricked its ears. If it did, it probably heard the whistle. Cattle and
ponies, much more than horses, hear high notes. If you pass through the
streets of a town, working the walking-stick whistle, all the little dogs turn
round, but it does not seem to have any effect on the large ones.
"Of all creatures I have found none superior to cats in the power of hearing shrill
sounds. It is perfectly remarkable what a faculty they have in this way
You can make
a cat, who is at a very considerable distance, turn its ear round by sounding a note that is too
shrill to be audible by any human ear."

Galton attributes this faculty' in cats to natural selection, differentiating them so that they can hear the shrill notes of mice and other animals
they· need to catch. Some of Galton's audience at the conference heard the
hi~h notes of his whistles, others failed to catch them at all. Among the
former was AlexanderJ. Ellis, translator of Helmholtz's Lehre von der
Tonempfindungen, who stated that he heard all the high notes perfectly.
It is clear that very useful work might be done to-day by testing the
members of families and forming pedigrees for cases in which there is a
faculty for hearing very high notes, and probably Galton's whistles would be
an adequate means of investigation. I do not remember ever seeing a frequency curve for a large general population of the limit of audibility\
An addendum to the above paper on whistles was contributed to Nature 2
by Galton in March, 1883. He notes that while his little whistle, set at '14
of an inch, would give about 24,000 vibrations per second if air were puffed
through it, the vibrations will be some 86,500 a second if hydrogen be
used, because the number of vibrations per second is inversely proportional
to the square root of the specific gravity Qf the gas blown through, and
hydrogen is thirteen times lighter than air. Galton tested first with coalgas, the specific gravity of which is not much more than half that of common
air. He found that a length of '13 of the whistle gave him personally no
audible note for air; but he heard the note at '14; he could for coal-gas
get no audible note at '24. Galton suggests that the whistle-lengths at
limit of audibility, being as '14 to '25, or as '56 to 1, are nearly in the ratio
of '60 to 1, or the specific gravities. But if the audibility depends on the
period and not the square of the period, '56 to 1 should be as the square roots
1
2

Galton's published data do not really provide ma.terial for such a curve (see our p. 221).
Vol. XXVII, p. 491, corrected Vol. XXVlIl, p. 54.
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ofthe specific gravities. The experiment may possibly indicate that the subject
appreciated the notes not by their number of vibrations, but by their energy.
As some persons can hear a musical note with the air whistle set at
much less than '14, it may be concluded that 173,000 vibrations per second
are possible with a hydrogen whistle.
"Mr Hawksley is making for me an apparatus ~ith small gas bag for hydrogen pure or
diluted, and an india-rubber ball to squeeze to enable hydrogen to be used with the whistle
when desired. The whistle is fixed to the end of a small india-rubber tube in order to be laid
near the insect whose notice it may be desired to attract."

Galton thought it possible that some insects may hear notes quite inaudible to man and he proposed to put this to the test of experiment. I do
not know of any report on the results of experiments with this hydrogen
whistle on insects. The difficulty for fieldwork, as apart from laboratory
experiment. would be the transport of the hydrogen.
From Hearing Galton turned his attention to the "muscular sense," or
rather to that combination of senses which tests by lifting weights what
difference, if any. there is between them t. Galton, adopting Weber's law,
took his weights in geometrical progression, i.e. as
.
WRo, WRt, fVR2, WRS, etc.
He chose W = 1000 grains and R = 1020 grains and had ten varieties taking
R to the powers:
0,

1,

2,

3,3t,

4l,

5,

6,

7,

9,

12.

He made his weights by charging cartridge cases with shot and closing
in the usual way with a wad. If the weights be numbered with the power
of R, Galton obtained a series of triplets of the following kind:
Just Perceptible Ratio

1-020
10030
10040
1-050
1'061
1-071
1'082
1-093 2
1'104
[1-115
1-126 2

Grade of Sensibility

I
I~

II
II!
III
III!
IV
IV!
V
v~

VI

Sequence of Weights

1, 2,
2,3l,
3, 5,
2,4},
0, 3,
0,3},
1, 5,
0,4},
2, 7,
0, 5l.
0,6,

3
5
7
7
6

7
9
9

12 2

IIp

12

Ga.lton chose his lowest weight (WRO) so that it gave a decided sense of
weight, and his highest so that it could be handled without sense of fatigue.
The test consisted in placing the weights in each series in correct order of
1 "An Apparatus for Testing the Delicacy of the Muscular and other Senses in different
Persons." Journal of the Anthropological Institute, Vol. XII, pp. 469-75.
2 Corrected values; these are-errors in the original paper.
.
B Interpolated to complete series, but not available with Galton's original ten weights.
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magnitude. The grade, beyond which the order was .not correctly given,
measured the muscular sensitivity of the individual. Galton emphasised the
fact that beyond true appreciation, the correct order might be given by
chance in, perhaps, one or another case.
'
The important points here are: (i) How far the sense measured is touch
and how far muscular appreciation. In Galton's method of handling even
inertia might be a factor of the appreciation 1 (pp. 473-4). (ii) Galton
assumes the geometrical law, and this plays a large part in his later work.
(iii) He does not suppose with Weber that Wand R vary from individual to
individual. He assumes a sort of population average value for Wand R.
1 am by no means sure that his purpose could not have been accomplished
with equal effectiveness by taking the first weight the same in each triplet
(or quartet) and making the others proceed, not by equal ratios, but by
equal differences; in fact his geometrical series, except in the lowest grades
of sensitivity, are very approximately arithmetic series.
Galton remarks:
"Blind persons are reputed to have acquired, in compensation for the loss of their eyesight,
an increased acuteness of their other senses. I was therefore curious to make some trials with
my test apparatus, and I was permitted to do so on a number of boys at a large educational
blind asylum, but found that although they were anxious to do their best, their performances
were by no means superior to those of other boys. It so happened that the blind lads who
showed the most delicacy of touch, and won the little prizes I offered to excite emulation,
barely reached the mediocrity of the sighted lads of the same ages, whom I had previously
tested. I have made not a lew observations and inquiries, and find, that the guidance of the
blind depends mainly on the multitude of collateral indications, to which they give much heed,
and not in their superior sensitivity to any one of them. Those who see do not care for so many
of these collateral indications, and habitually overlook and neglect several of them. I am
convinced also, that not a little of the popular belief concerning the sensitivity of the blind is
due to occasional exaggerated statements that have not been experimentally verified." (p.475.)

So Galton destroyed another of the beliefs, which a~e only held because
men in general have been too sluggish to test their truth experimentally.
In a footnote added in March of the following year, 1883 2 , Galton
endeavoured to distinguish between the sense of touch and the' sense of
muscular effoi·t. He supposes the test object held in the palm of the hand,
palm uppermost, while the back of the extended hand rests on a broad and
padded stirrup, connected by a string with fixed pulleys and a counterbalance _~eight. There is then no muscular effort to support the weight, and
the hand can distinguish easily between the localised pressure of the weight
on the palm and the "soft and broad pressure" of the stirrup on the back
of the hand. The counterbalance is then removed and the "operator" ~
periences at once the muscular efforts necessary to support the weight and
distinguishes it from the mere pressure of the weight on the palm. I believe
Galton was the first investigator anywhere to measure muscular sensitivity
by the discrimination of weight boxes.
As Galton's anthropometric measurements of sensitivity and of physique
1 In the Anthropometric Room of the Galton Laboratory four not three weights are used
for each test. Each weight consists of a circula.r tin box loaded with shot, a.nd is lifted by the ..
thumb and two fingers without rocking.
,2 The paper was read Nov. 14, 1882.
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increased inrange he invented further instruments. Thus we find, in 1889,
an "Instrument for testing the perception of differences of Tint!," This
might be described as a double wedge photometer, one photometer being set
by the examiner and the other by the examinee, who endeavours to match
the known tint set by the examiner. Actually Galton got over the expense
of wedge photometers by using _sheets of coloured glass, each rotating
on a horizontal wheel on the same axis, and which could thus be set at
-any angle to the examinee's line of sight; a rotation of either wheel caused
the light from an illuminated screen to pass through a greater thickness of
the coloured glass. For the measurement of white light Galton replaced
the sheets of coloured glass by gratings. The whole apparatus was extremely
simple; the examinee, with his head screened from the light, looked through a slit into a horizontal tube blackened inside, at the other end of which were
two windows, with outlook on an illuminated screen. Inside the tube in
front of the two windows were placed the two wheels carrying the examiner's
an'd the examinee's photometric sheets of glass diametrically, one was controlled by the examiner and the other by the examinee, and the former .
recorded the angular settings of both. The difference was a measuf-e of the
goodness of the colour matching. The great advantage of the instrument
over a wedge.photometer system lies not only in economy, but in the power it
gives the experimenter of changing his colours 9• . Some disadvantage arises
from the varying amount of light reflected from sheets at varying angles.
Another instrument exhibited at the same time', but the details of
which belong to an earlier period, was a pendulum for "Determining Reaction-Time.'Z This consisted of a fairly massive seconds pendulum, which
could be released at an angle of 18° from the vertical; during its descent it
gave a light-signal by brushing against a very light and small mirror which
reflected a light off or onto a screen, or on the other hand it gave a soundsignal by a light weight being thrown off the pendulum by impact with a
hollow box·. The position of the pendulum at either of these occurrences
is known. The position of the pendulum, when the response is made to the
signal, is obtain(3d by means of a thread stretched parallel to the axis of the
pendulum by ~wo elastic bands above and below and in a plane perpendicular
to that of the motion of the pendulum. This thread moves.freely between
two parallel bars in a horizontal plane, and pressing a key causes the bars
to clamp on the thread, just, for illustration, as the bars of a parallel ruler
might close on the thread. This determines the response-position of the
pendulum, the motion of which is not suddenly checked by the clamping of
the thread, owing to the elastic bands. The horizontal bars are just below
Journal of the Anth1'opological Institute, Vol. XIX, pp. 27-29,1889.
I have recently had 8Jlch a piece of apparatus constructed in the Biometric Laboratory
for testing personal equation. Some mechanical difficulty arose in bringing the two colou~
windows adequately close together for reasonable comparison. I surmounted this by aid of a
prism of Iceland lipar, the image of the ordinary ray of one could be juxtaposed to the image of
the extraordinary ray of the other, the. other images being cut off by a diaphragm. The slight
. 3 Ibid. p. 28.
colouring of the border of the extraordinary image was found negligible.
• A similar pendulum, adjustable to any time of oscillation, in the Galton Laboratory, just
touches a delicately-balanced hammer which falls on a bell.
.
1
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magnitude. The grade,ooyond which the order was .not correctly given,
measured the muscular sensitivity of the individual. Galton emphasised the
fact that beyond true appreciation, the correct order might be given by
chance in, perhaps, one or another case.
The important points here are: (i) How far the sense measured is touch
and how far muscular appreciation. In Galton's method of handling even
inertia might be a factor of the appreciation l (pp. 473-4). (ii) Galton
assumes the geometrical law, and this plays a large part in his later work.
(iii) He does not suppose with Weber that Wand R vary from individual to
individual. He assumes a sort of population average value for Wand R.
I am by no means sure that his purpose could not have been accomplished
with equal effectiveness by taking the first weight the same in each triplet
(or quartet) and making the others proceed, not by equal ratios, but by
equal differences; in fact his geometrical series, except in the lowest grades
of sensitivity, are very approximately arithmetic series.
Galton remarks:
"Blind persons are reputed to have acquired, in compensation for the loss of their eyesight,
an increased acqteness of their other senses. I was therefore curious to make some trials with
my test apparatus, and I was permitted to do so on a number of boys at a large educational
blind asylum, but found that although they were anxious to do their best, their performances
were by no means superior to those of other boys. It so happened that the blind lads who
showed the most delicacy of touch, and won the little prizes I offered to excite emulation,
barely reached the mediocrity of the sighted lads of the same ages, whom I had previously
tested. I have made not a few observations. and iIlquiries, and find, that the guidance of the
blind depends mainly on the multitude of collateral indications, to which they give much heed,
and not in their superior sensitivity to anyone of them. Those who see do not care for so many
of these collateral indications, and ha.bitually overlook and neglect several of them. I am.
convinced also, that not a little of the popular belief concerning the sensitivity of the blind is
due to occasional exaggerated statements that have not been experimentally verified." (p.475.)

So Galton destroyed another of the beliefs, which a~e only held because
men in general have been too sluggish to test their truth experimentally.
In a footnote added in March of the following year, 1883 2, Galton
endeavoured to distinguish between the sense of touch and the'sense of
muscular efl'oi·t. He supposes the test object held in the palm of the hand,
palm uppermost, while the back of the extended hand rests on a broad and
padded stirrup, connected by a string with fixed pulleys and a counterbalance weight. There is then no muscular effort to support the weight, and
the hand can distinguish easily between the localised pressure of the weight
on the palm and the .•soft and broad pressure" of the stirrup on the back
of the hand. The counterbalance is then removed and the "operator" experiences at once the muscular efforts necessary to support the weight ~nd
distinguishes it from the mere pressure of the weight on the palm. I believe
Galton was the first investigator anywhere to measure muscular sensitivity
by the discrimination of weight boxes.
As Galton's anthropometric measurements of sensitivity and of physique
1 In the Anthropometric Room of the Galton Laboratory four not three weights are used
for each test. Each weight consists of a circular tin box loaded with shot, and is lifted by tie
thumb and two fingers without 'rocking.
2 The paper was read Nov. 14, 1882.
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a horizontal scale which is 800 mm. below the point of suspension of the
- pendulum. Galton provides a table for reading off the distances along the
scale from the vertical position of the pendulum in terms of the time the
pendulum takes from the vertical position to the position in which the thread
is clamped. The reaction time is thus ascertainable on the assumption that
the time from pressing the key to the mechanical clamping of the thread is
negligible compared with the reaction time. It would however be easy to
correct for tl;1is, if we arranged occasionally for the pendulum to work the
clamping key itself, and so ascertained the time of clamping independently
of the living being's reaction and response.
Another instrument designed by Galton was intended to measure the
rapidity of a blow, or indeed the rate of movement of any limb l • The principle
of the mechanism is that the limb
A
is attached by a string to a light
mechanism which draws in the
string at a faster rate than the
limb moves. The motion of the
string is checked when the limb
reaches its full extension, but a
light weight on a platform continues to rise freely and measures
by the height it reaches the
velocity of the platform (and of
30.
the string) when the string was
checked. The whole scheme is
indicated in the accompanying
20.
diagram. AB is a stretched indiarubber band; intheactualmachine
10.
as worked this was much longer
O. ----.~-- -0.
than indicated in the diagram.
BO is a thin steel wire to which T
c
the conical platform D is firmly 4 - - - - - - (
attached, an ivorycylinderErests
on the platform and runs loosely
on the steel wire. When the
platforni__ D. is checked, E goes
forward with D's final velocity
and this velocity is measured on
the scale behind BO according
to the height to which E rises.
A string passes from the vertex
of 0 and is wound round and ultimately fastened to one wheel F of )a
differential pulley. Another string is wound round the second wheel G of
the differential pulley and ultimately fastened to it; the remainder of this
string is made horizontal by being carried over a small pulley. To the
1 Joumal of the Anthropological Institute, Vol. xx, pp. 200-204, 1890.
"A new Instrument for Measuring the Rate of Movement of the various Limbs."

•
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horizontal portion a small india-rubber ball I is firmly attached, which rests
against the fixed buffer H, when the top of the cylinder E is at the zero of
the scale. The ball I must be against H when the limb is fully ex~ended.
T represents the direction of the string carried to the moving limb. The
differential pulley reduces the motion to l- that of the moving limb. The
height h in Inches reached by E for a given velocity w of I on impact is
0'0207 x v.f, which allows of an easy graduation of the scale.
To measure the velocity of a blow Galton places the examinee with his
back to a wall, and he strikesat a long feather, so adjusted that (i) when
the fist reaches the feather the india-rubber ball strikes the buffer. Care
must be taken (ii) that the wrist is not bent, and (iii) that the extended
hqrizontal limb is in the horizontal line of the string: the free end of the
string is attached to the fist. The machine requires vertical and horizontal
adjustments to allow of the fulfilment of (i) and (iii). Galton states that the
instrument had worked successfully in his laboratory. It neglects the resistance of the air on the small bead or cylinder E, together with the possible
friction of the steel wire, and the additional acceleration due to the pull of
the string on the limb; all these are however very secondary factors, and
might, were it necessary, be allowed for. As usual with Galton's apparatus,
the constituents are of the simplest character, and any man with a modest
mechanical knowledge could rig up such an instrument.
A different arrangement for measuring the velocity of a blow was used
by Galton in 1882. It is figured by Galton in his account of his first
Anthropometric Laboratoryt, to which we shall refer later, but the instrument was discarded as it was liable to be injured if the blow was not a
straight one, and occasionally in that case the experimentee injured himself!
The instruments were chiefly devised by Galton himself, and included :
(a) For Hearing: both Acuteness and the Highest audible Note.
Under sound we first reach a point on which Galton was rather insistent,
namely that the sensitivity of women, the fineness of touch, of hearing, of
taste, etc., was not greater than that of men, although the contrary had been
often asserted. Galton tested with four of his whistles, giving 20,000, 30,000,
40,000 and 50,000 vibrations a second 2, with the following results:
,

,

Percentage of cases in which the undermentioned numbers
of vibrations were perceived as a musical note
Ages

Sex

Males

Number
of cases

Number of vibrations per second
20,000

30,000

40,000

50,000

... { 23-26
4-0-50

99
100

96
70

3413

18
1

206
317

23-26
{ 4-0-50

100
100

9463

28
8

11
1

176
284

Females ...

1 "On the Anthropometric· Laboratory at the late International Health Exhibition."
Journal of the Anthropological Institute, Vol. XIV, pp. 205-212,1885.
2 I feel some doubt as to the accurate standardisation of these whistles.
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On this Galton remarks: "It will be seen here, as in every other faculty
that has been discussed; the male surpasses the female l . " Elsewhere Galton
writes 2 :
'
"The trials I have as yet made on the sensibility of different persons confirm the reasonable expectation that it would, on the whole, be highest among the intellectually ablest. At
first owing to my confusing the qUll.lity of which I am speaking with tpat of nervous irritability, I fancied that women with delicate nerves who are distressed by noise, sunshine, etc.,
would have acute powers of discrimination. But this I found not to be the case. In morbidly
sensitive persons, .both pain and sensation are induced by lower sti'muli than in the healthy,
but the number of just perceptible grades of sensation between the two is not necessal'ily
altered.
I found, as a rule, that men have more delicate powers of discrimination than women, and
the business experience of life seems to confirm this view. The tuners of pianofortes are men,
and so, I understand, are the tasters of tea Il1ld wine, the sorters of wool, and the like. These
latter occupations are wf\ll salaried, because it is of the first moment to the merchant that he
, should be rightly advised on the real value of what he is about to purchase or to sell. If the
sensitivity of women were superior to that of men, the self-interest of merchants would lead to
their being always employed, but as the reverse is the case the opposite supposition is likely to
be the true one."

The suggestion here made was worth consideration, but only limited
weight can be given to it, when we consider how many callings at that date
were closed to women, without their being really unfitted for them., Greater
stress must, howeve:r:, be placed upon Galton's actual observations such as
those just recorded for the audibility of high notes. At a later dateS Galton
made experiments on the sensitivity of men and women with regard to their
discrimination in touch, using as an aesthesiometer a pair of dividers applied
to the nape of the neck. He found that women were superior to men in
tactile sensibility in the ratio of about 7 to 6. Galton's result has been confirmed by many later investigators. He also shows in the same paper that
women are more variable in sensitivity of touch than men. He dealt with
932 males and 377 females, and worked by the method of median and quartiles.
There are irregularities in the tabled data, however, which suggest some
anomalies in the recorder's (Sergeant Randall's) method of measurement;
~hey are probably inadequate to influence the main results.
'
Thus ,Galton's original generalisation was too sweeping. If we look to
the evolutionary standpoint and indulge for a moment in hypotheses, we
might suppose natural selection endowed the hunter and warrior with
great sensitivity in the matter of sight and sound, while sensitivity to
touch after capture may well have played a part in the surrender of the
female and successful mating in a much earlier stage of living forms than
the human4•
(b) For Sight: Keenness of Vision, measured by an ingenious arrangement, one size of type, diamond, only being used, and the specimen .cards, all
Loc. cit. pp. 278, 286.
Journal of the Anthropological Institute, Vol. XII, pp. 472-3, 1883.
3 "The Relative Sensitivity of Men and Women," Nature, Vol. L, p. 40,1894 (May).
4 One may reasonably recognise female sensitivity to touch in the play of tail, rubbing of
fur, and other excitatory actions of the male dog in courtship.
1

2

Psychological Investigations

223

fastened square to the line of sight at distances 7", 9", II" and so on up to 41".
The curve of the frame along which the test blocks are. placed was actually
an equiangular spiral. Colour sense. A series of bars packed closely with
coloured wools wound round their centres, and the examinee had' to place
pegs against such of the bars as had any shade of green wound round them.
Judgment of the Eye: As rega1'ds LengtH. A first bar is shifted along until
a pointer is considered to bisect it, and a second bar until a pointer is considered to trisect it. A hinged lid in both cases screens a scale on the top
of the bar, which has a central fiducial mark and rhth graduations of its
whole length on either side. As regards Perpendicularityl. A bar rotates
about a screened pivot on a horizontal table; this bar must be set perpendicular to a line drawn on the table. When set, a lid is raised, and a protractor rendered visible on which the difference of the setting and of true
perpendicularity can be read off.
(c) Instruments for measuring Sense of Touch were also .exhibited but
not used. Some years afterwards Galton adopted as aesthesiometer dividers
applied to the nape of the neck 2•
(d) Later Galton dealt with the &nse of Smell, and in the Galton
Laboratory we still use his method and his very bottles! The tests consist:
(a) in sorting out by smell from a number of bottles those having the same
contents and (b) in placing in order a number of bottles having various
intensities of smell of the same material.
(e) In the test of the Eye and Hair Colours Galton used artifiCial glass
eyes respectively dark blue, blue, grey, dark grey, brown grey (green, light
hazel), brown, dark brown, black. He also used standard samples of hair:
flaxen, light brown, dark brown, black, and three shades of red: fair red
(golden), red, dark red (chestnut auburn). He was certainly among the first to
introduce standard scales of this kind, and, what is more, to realise the difficulty of reproducing them. Such eye and hair scales are common enough now,
but were by no means so in 1882, yet the difficulty r:emains of reproducing
them accurately even when manufactured by one firm. The glass eyes of two
standard scales are found not to have the same amount of pigment in them,
and the spun glass silk used for standard hair scales not always the same
1 Galton terms it "judgment of squareness," but I think such a name is better reserved for
another sort of test which I have personally used. A number of rectangles, not diverging widely
from squares in both directions and containing one true square, are given in confused order to the
examinee and he is asked to give the number of the rectangle he considers square. In the same
way a num~r of ellipses differing slightly from a circle are given, and he is asked to choose
the circle; of course in both cases without correcting glasses. By giving each member of an
a.udience a slip of paper as he enters, and throwing ellipses and rectangles on the screen by a
lantern, I ha.ve been able to measure the astigmatism of 400 or 500 persons in a few minutes,
and thus find not only the average astigmatism but the frequency distribution of astigmatism
at the same time. The method was suggested to me by the contour of the dome of St Paul's,
which always seems to me to have its major axis vertical, and to look ungraceful, until I rotate
my head to the horizontal position, when it becomes gracefully proportioned. I found several
of my friends thoughttbe minor a.xis of the dome vertical. This "judgment of squareness"
of course involves the error of judgment as well as a&tigmatism, but the latter is, I think,· the
chief contributory factor.
2 See our p. 222.
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amount of dye. Galton felt keenly the need for: a standard and permanent
set of colours, and made a suggestion on this point of great value. In 1869
he had been struck by the great variety of permanent colours which are
produced for mosaic work. He had been over the Fabbrica of mosaics
attached to the Vatican and seen their 25,000 numbered trays or bins of'
coloured mosaic. He realised at once the opportunity thus afforded not only,
for the establishment of' a general colour scale in this country, but, as the
mosaics were manufactured for the representation of human figures among
other things, for skin, hair and eye-colour scales for anthropometric purposes 1.
On Feb. 3,1870, Galton sent the following letter to the Science and Art
Department, South Kensington. I cite from a rough draft in the Galtoniana:

•

"Certain scientific inquiries in which I am engaged have brought forcibly before my notice
the great desider'atum of being able to obtain an accepted standard scale of colours, by reference
to which a person's meaning might be expressed with precision whenever he desired to designate
a particular hue or tint. The exhibition of such a standard would fall, I venture to say, most
legitimately within the province of the South Kensington Museum, and I will now show how
very easily and efficiently this desideratum might be supplied. In the Fabbrica of mosaics at
the Vatican in Rome there are no less than 25 thousand trays or bins, numbered consecutively,
and each filled with cakes of mosaic material, each separate bin being devoted to a different
colour. The workers on the mosaics in the Fabbrica send, as they require, to the superintendent
of this department for so many pounds weight from such and such specified Lins, the colours
they want being solely expressed by the numbers attached to the bins. I have read cursory
accounts of this large and most remarkable fac~ry and I have visited it myself as an ordinary
though much interested sightseer, but I cannot find any full description of its management
either in the Art Library o~ the South Kensington Museum, or elsewhere. However it may
be taken for granted that the facts of the case are substantially as I have stated them. "
Now I beg to propose that the authorities of the South Kensington Art Department should
make application to the Pope for mosaic tablets containing in order specimens of each of their
25 thousand bins to be suspended in the Museum for the purpose of reference as a standard of
colour."

Galton· then proceeds to p.iscuss the space that such a scale of colour
would occupy; if each fragment of mosaic were I" >< i", the space required
would be about ten square yards. Supposing we arranged our tablets in
series of 10 in file and 10 in rank, we should have for 20 rows deep, a length
of about 52 feet for the scale. For square specimens t" x i", which would
probably be adequate, with 4:0 rows deep, the length of the scale would be
about seven yards. Galton continues:
"It might be disposed as a frieze running along the wall at 0. height convenient for reference,
the bits of mosaic perhaps arranged in tablets of 100 containing 10 ranks and 10 files, with
dark lines 'at the 5th division each way for convenience of immediately ascertaining the number
appertaining to each several bit .......
The Fahbrica at the Vatican is maintained by the Papal Government solely for the purpose
of mosaics for public buildings in the Roman States and for making gifts to foreign potentates.
Presents of art works are given in this way that required, I am afraid to say how many separate
pieces of material for their construction and that have demanded the lifetime of a skilled artist
for their completion. But. the series of tablets of which I speak would be far more easily made. '
1 Many years after Galton's suggestion Professor von Luschan's useful mosaic skin colour
scale came into existence. I have also procured mosaics from the Hof-Fabrik in Berlin and
formed permanent scales for coat colour in mammals. Galton's proposal was a most fruitful
one, and it is to be regretted that it was never carried out in its entirety.
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They wonld be built up as readily as a wall is built with bricks. Even if it occupied a man 8.
whole day to make a single tablet (10 x 10), the entire affair would fill less than a year of his
time.
It is not to b~ supposed that the Vatican scale of colour is scientifically regular in the
interval between the several graduations, neither have I reason to believe that scrupulous pains
have been taken to keep the tints and hues of each bin identical in their character for consecutive
centuries, or even for shorter periods; but this at le,.st is certain: that the series is as minute
and as comprehensive as it is possible to be; that it exists in the most durable of all materials,
that it would be exceedingly useful to England to possess such a scale, that it might be had
almost for the asking and that it would be a highly interesting and ornamental adjunct to the
South Kensington Museum.
It might well be a subject for. the subsequent consideration of the authorities of South
Kensington whether they should not select by means of the large amount of skill and science
at their disposal say one tenth of the Vatican series to create what might be called a South
Kensington scale of colours, and distribute identical copies of it in mosaic, which would occupy
a apace according to the above calculation of less than 10 feet x 1 foot, among the art schools
of the United Kingdom."

In a postscript sent two days later Galton suggested that to avoid difficulty and delay in Rome, it might be adequate to ask for rough specimens
with their numbers from every bin and let the grinding to the required size
be done in England, where the machinery to do it was better ~and more
accessible than in Italy. Galton's letter was written on Feb. 3, the correspondence from the Museum up to May 16th is a series of letters saying that
the subject "will receive consideration." After which d.ate Galton, I :t>resume,
gave up asking for an answer to his letter! Sixteen years later (1886) Galton
returned to his suggestion impressed by the fading of the original paintings
of Broca for skin tints\ and by a further brief stay in Rome where he had
again visited the Vatican factory and made (further inquiries. He now found
that there were 40,000 bins of mosaics, and of these 10,752 were classified;
they occupied 24 cases in each of which were 16 rows of 28 samples. The
flesh tints appropriate to European nations were about 500 in number, so
that the Vatican factory provided ample material for the selection of a series
of tints such as anthropologists desired. Topinard, Galton stated, was preparing a new scale of only five or six tints for hair colour to be correlated
with Broca's numbers, the latter's original tints having changed colour. Galton
had asked for a copy of this new scale in order to match it by mosaics; he
had promised to provide the cost, and he suggested that such scales in mosaics
should be circulated among anthropological institutes and museums. He
now adds that it may not be possible to get such mosaics from the Vatican
factory to judge by a former experience, but they could possibly be obtained
elsewhere. He then refers to his proposal of 1870 to the South Kensington
authorities and states that Mr Odo Russell-later Lord Ampthill-our semiofficial representative at the Vatican (till 1870) was ultimately asked to
inquire as to thetfeasibility of carrying out the scheme,
"but the price asked by the Papal Government was altogether excessive, 8.nd 80 the matter
dropped. Now, however, resulting not improbably from my then abortive suggestions, I find
that such samples are being produced. I saw one set in process of being made." (p. 146.)
1 Journal of the .Anthropological Institute, Vol.
Colour Types in Mosaic."
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Galton exhibited cakes of Roman enamel suitable for anthropometric
standards of colour 1• And then in this century we have the idea carried out
bya German with German made mosaics, and no one gives Galton credit for
.
originating the idea!
I cannot trace that Galton got either the simple Topinard hair scale, or
Broca's scale reproduced in mosaics. Before the war I found that painted scales
sent to Berlin were very speedily and accurately matched in mosaics.
It seem~ in place here to summarise a further paper of a later date "On
recent De~igns for Anthropometric Instruments" in so far as it deals with
the subject of our present chapter 2. The pioneer work of Galton is here
recognised to the full. His instruments had passed from South Kensington
to Cambridge, and an anthropometric laboratory had been opened there.
Messrs Horace Darwin and Dew Smith were improving old and devising new
anthropometric instruments in Cambridge, and a good deal of this paper
concerns their work.
. A Japanese professor had sent Galton money to provide an o'\ltfit for an
anthropometric laboratory in Tokio. Professor Giuseppe Sergi wished to add
to his anthropological cabinet a set of instruments suitable for school work,
and desired Galton to select a list for him. Topinard, one of the leading French
anthropologists, wrote:
"I have written nothing as yet concerning physiological instructions to travellers, awa.iting
a. convenient moment for doing so. I am disposed to take directly your system, and will ask to

have a.ll your apparatus sent to me. We possess no samples of colours for hair and eyes beyond
the polychromatic table of Broca, which the A.nthropological Institut.e employs, but I am about
to undertake new work of this kind, and intend shortly to have some samples made; but not
many of them, probably five for eyes and five for hair. My present difficulty is to select the
exact shades and tints; if you have yourself made any such sets, I should be much obliged if
you would let me have one." (p. 4.)

The impetus given by Galton's anthropometric laboratories was indeed
universal, and he was admifted then to have led the way in this matter,
an admission which has been almost overlooked since.
Among matters which concern us in this chapter are. standards for hair
and eye colours. Here Galton directly suggests "glass spun by a glass
blower for comparison with hair." Thus before 1886 he had proposed sets
of standard glass eyes, mosaics for skin colour and spun glass for hair;
all th~ of these suggestions have been carried out in this century-by
Germans-in the well-known eye-scale of Professor R. Martin, in Professor
von Luschan's skin-scale and Professor G. Fischer's glass-:silk hair scale.
Thus the best of what we can do now, was suggested by Galton twenty
to thirty years earlier.
Horace Darwin showed (i) a very simple chronograph designed by Francis
Galton, (ii) an instrument for measuring the relative sensitiveness of the eye
to various colours, designed at the suggestion of Galton, and (iii) aninstrument for testing an individual's keenness in distinguishing small differences
1
2

The originals are not in the Galtoniwna, and I have not succeeded in tracing them.
Journal of the Anthropological Institute, Vol. XVI, pp. 2-9, 1886.
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in the pitch of a musical note, presumably designed entirely by Darwin himself. All these instruments are very simple in character and ought not to be
overlooked by the anthropometrician. In particular the chronograph is very
ingenious. Darwin thus describes it:
" A wooden rod is supported at its upper end by a detent, and can be released at will. The
rod then falls freely in space passing through a holEf in a fixed diaphragm. A weight in the
form of a ring larger than the hole in the diaphragm, rests on a collar near the top of the rod.
Thus; after rod and weight together have fallen a definite distance, the weight is caught by the
diaphragm and makes the signal sound, while the rod still continues to fall. On hearing the
signal sound the person to be tested presses down a lever, thereby releasing a spring clamp
which grips the falling rod firmly. The interval of time between the signal sound and this
operation is measured by the space the rod has fallen through, and is read at once in hundredths
of a second from graduations on the rod itself." (p. 9.)

Lastly, we may note that early in 1890 the Royal Society appointed a
committee of which Lord Rayleigh was Chairman, Captain Abney, Secretary,
and Sir George G. Stokes, then President of the Society, Brudenell Carter,
Church, Evans, Michael Foster, Dr Farquharson, Galton and W. Pole were
members. The average attendance was six to eight and Galton ~ppears to
have att~nded with the greatest regularity. At the fifth meeting he presented a memorandum as to testing colour blindness, (i) "under not dissimilar
cOlld.itions to those in which signals are seen by sailors and engine drivers,"
(ii) in which the attendant does not know t.he colour being exhibited, and
(iii) the subject indicates the colour not by its name, but by turning a
thumb and finger piece attached to each colour box, with rough side up for
red, smooth side up for green, and into an intermediate position for neutral
tinted colour. The whole takes place in the dark, and the subject's answers
are ascertained by examining the colour-boxes later. There were to be nine
colour-boxes, three for red, three for green, three for neutral tint; each
series with one, two and three thicknesses of glass. A good many other
methods of measuring colour sense were described, and much evidence taken.
I do not know whether Galton's apparatus ever cam,e into practical use: like
all his instruments, it was very simple, the light being provided by a policeman's "bull's eye."
Galton's investigation of mental characters led him directly to the
Weber-Fechner Law of the geometrical mean. Such a law appears directly
opposed to the Gaussian hypothesis that the arithmetic mean gives the best
"medium," i.e. the most probable or modal value of a series of observations.
Galton accordingly proposed the following problem: Assuming the geometrical mean and not the arithmetical mean to give the best "medium,"
what is the mathematical form of the frequency distributions l ? Galton seems
to have held that not only in tint and length judgments 2, but in many
I R. Soc. Proc. Vol. x:px, pp. 365-6, 1879.
"The Geometric Mean in Vital and Socia
Statistics."
2 "Three rods" Galton writes "of lengths a, b, c if taken successively in the hand appear
to differ by equal intervals when a: b : : b : c and not when a - b = b - e" (p. 366). I have made a
number of individual tests on myself, but my judgment supports an arithmetic not a geometric
mean in the case of the three rods. I once asked between 200 and 300 individuals to select on
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sociological categories, the geometric mean would dominate the frequency
. distributions:
"My purpose is to show that an assumption which lies at the basis of the well-known law
of "Frequency of Error" (commonly expressed by the formula y = e-h'z!) is incorrect in many
groups of vital and social phenomena, although that law has been applied to them by statisticianlil with partial success and corresponding convenience." (p. 365.)

By "vital phenomena" Galton here refers to those assumed to be governed
by the Weber-Fechner law; as illustrations of "social phenomena" he cites
growth of population following a geometrical increase, or increase of capital
in a business which is proportional to its size.
"In short, sociological phenomena, like vital phenomena, are as a general rule subject to
the condition of the geometric mean." (p. 367.)

That many sociological phenomena do lead to markedly skew distributions
is I think a point of very great importance, and Galton's attention had soon
been drawn to it. It is, however, very questionable whether the t~eory of .
the geometrical mean is the only, or a wide enough avenue of approach.
Galton put the matter in the hands of Mr (now Sir) Donald MacAlister,
who deduced the frequency distribution at once\ on the assumption that the
logarithms of these vital and sociological variates would obey the frequency
of error-curve. I am unaware of any comprehensive investigation being
ever undertaken to test the "goodness of fit" of this geometric mean curve
to actual observations. MacAlister gives no numerical illustration, and I do
not think Galton ever returned to the topic. It would still form the subject
of an interesting research, but I fear the Galton-MacAlister curve would
be found wanting. See Biometrika, Vol. IV, pp. 193 et seq.
.B. PSYCHOMETRIC OBSERVATIONS AND EXPERIMENTS

Perhaps the most significant evidence of how Galton's mind was turning
from physical to psychical anthropometry is to be found as early as 1877,
in his" Address to the Anthropological Department of the British Association," at the Plymouth meeting of that year 2• He there made, what for that
a tint scale a tint exactly intermediate between two tints A and B, which actually contained
1/10 and 9/10 of black. The geometric mean would have given the mode at 3/10; it was
actually about 7/10. This was confirmed by a second series of guesses. It is possible that the
eye measured the amount of white not of black in the tint shades.
1 "The Law of the Geometric Mean."
R. Soc. Proc. Vol. XXIX, pp. 367 et seq., 1879. The
.
h e-ht(logx/a)t
curve IS Y=Yo r
oJ7r
x
2 There is an historically very instructive series of letters which were interchanged between
Galton and Huxley preserved in the Galtoniana, regarding the foundation of the" Department"
of Anthropology in ] 866. Huxley was president of Section D Biology, from which had sprung
the "Departments" of Physiology and Anthropology, and he practically nominated all the
officers of all three branches and Botany as well. "I think I mentioned to you that I proposed
to ask Humphry to be President of the Physiol. Department and Wallace to take charge of
,the gentle Anthrop·s. Both have consented." ... "X. is the one man who won't do for any office
in division Anthropology! Dix mille fois, non! Rolleston would go into convulsions at the
mere rumour, a.nd I confess that the less often tha.t young gentleman comes in my way-the

Psychological Investigations

229

time was a bold proposal, that all anthropologists should turn for a time
from physical anthropology and study prevalent types of human character
and temperament. He points out how it has now become possible to inquire
by exact measurement into certain fundamental qualities of the mind; the
new science of what has been termed Psychophysics shows that the difference
in the mental qualities of man and man adntits of being gauged by a suitable
scale. Galton further suggested that mental qualities such as 'personal
equation' and its basis in reaction time should be measured with a view of
correlating them with temperament and external physical characters. Among
other things he suggests the classification of individuals by the time they
occupy in forming a judgment. He notes that the interval of time between
the perception, of a signal and the recording of it by tapping a key, is
modified when there are alternative signals A and B, and the recording of A
is to be done by the right and of B by the left hand. An interval is required
to discriminate between the signals and between the hands. In such a. way
the individual time in forming ajudgment can be to some extent measured.
Galton compares the advance of that day in the measurement of mental
characters with the numerical measurement by the thermometer of heat and
cold in the days of old. As Dr John Beale wrote to Boyle in 1663:
"If we can discourse of heat and cold in their severa] degrees so as we may signify the same
intelligibly.. .it is more than our forefathers have taught us to do hitherto."

The pity is that so much psychometric apparatus is far more expensive
than thermometers! If we can, however, obtain a group with differentiated
mental characters, how shall we ascertain the external physical features
most commonly associated with its members? And here Galton turns, I
think for the first time, to photography for assistance.
He suggests, in the first place, a standard form of photography in which
by the aid of three mirrors, a direct three-quarter face, and reflected profile,
full-face and top of head aspects would be obtained on the same plate at the
same time. Unfortunately he does not describe adequately the positions of
these mirrors, and I have been unable to determine them. I can get by
reflection norma facialis, norma lateralis and norma verticalis (as they are
termed in craniometry), but then the direct aspect appears to be a threequarter occipital view! Galton next makes what I believe is his first
announcement as to composite photography; that is the method he proposes
of ascertaining whether those with differentiated mental characters have
differentiated physical features. He writes:
"Having obtained drawings or photographl:l of several persons alike in most respectl:l but
differing in minor details, what sure method is there of extracting the typical character-istics
from them 1 I may mention a plan which had occurred both to Mr Herbert Spencer and myself,
the principle of which is to superimpose optically the various drawings and to accept the
aggregate result. Mr Spencer suggested to me in conversation that the drawings reduced to
the same scale might be traced on separate pieces of transparent paper and secured one upon
sweeter my temper is likely to be.-He is such a choice specimen of the Snob scientific." X. is
dead now, without leaving his impress on science, but the term Huxley found "in his wrath to
characterise the young gentleman is perhaps worthy of preservation.
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another, and then held between the eye and the light. I have attempted this with some success.
_My own idea. was to throw faint images of the several portraits, in succession, upon the same
sensitised photographic plate. I may add that it is perfectly easy to superimpose optically two
portraits by means of a stereoscope and that a person who is used to handling instruments will
find a common double eye-glass fitted with stereoscopic lenses to be almost as effectual and far
handier than the boxes sold in shops I." (pp. 9-10.)

Thus was launched the first idea of composite photographs. But Galton
very rarely made a suggestion without already having applied it himself 2,
and in this case he had chosen as his subject "the criminals of England who
have been condemned to long terms of penal servitude for various heinous
. "
CrImes.
He had formed his own views on "the ideal criminal." He has three
peculiarities of character: (i) his conscience is almost deficient, (ii) his instincts are vicious, and (iii) his power of self-control is very weak. His
instincts determine the description of his crime, and the absence of selfcontrol may be due to ungovernable temper, to sensual passion, or to mere
imbecility.
Galton as a biologist is very cautious in his discussion of "vicious instincts." He says:
"The subject of vicious instincts is a very large one: we must guard ourselves against
looking upon them as perversions, inasmuch as they may be strictly in accordance with the
healthy nature of the man, and being transmissible by inheritance, may become the normal
characteristics of a healthy race, just as the sheep-dog, the retriever, the pointer, the bull-dog
have their several instincts. There can be no greater popular error than the supposition that
natural instinct is a perfectly' trustworthy guide, for there are striking contradictions to such
an opinion in individuals of every description of animal. All that we are entitled to say is,
that the prevalent instincts of each race are trustworthy, not those of every individual. A man
who is counted as an lJ.trocious criminal by society, and is punished as such by law may nevertheless have acted in strict accordance with his instincts. The ideal criminal is deficient in
qualities that oppose his vicious instincts; he has neither the natural regard for others which
lies at the base of conscience, nor has he sufficient self-control to enable him to consider his
own selfish interests in the long run. He cannot be preserved from criminal mis-adventure,
either by altruistic or by intelligently egoistic sentiments." (pp. 11-12.)

Having defined the mental characters which he considers peculiar to
the criminal Galton next proceeded to investigate how far these peculiarities are correlated with the physical characters, in particular with the
physiognomy. He divided his criminals into three main -groups taking in
all cases_ the photographs 3 only of men sentenced to long terms of penal
servitude-; the groups were (a) Murder, Manslaughter and Burglary, (b) Felony
and Forgery, (c) Sexual offences. Galton believed that by continually sort·
ing the photographs in tentative ways certain natural classes began to appear,
some very well marked, and that the proportion of these in the three crimeGalton's double eyeglass with stereoscopic lenses is in the Galtoniana.
• I think an exception must be made to this rule in the case of the four aspects on our
phooographic plates referred to above. But I may have overlooked some possible mirror
arrangement, and if not we have to remember that Galton's address was prepared in great
ha.ste, for he had been suddenly called upon to occupy the chair owing to the ethnologist who
would otherwise have presided being debarred by illness.
3 Identification Ih.otographs of the Home Office provided by the Surveyor-General of
Prisons, Sir Edmun Du Cane.
1
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groups was signjficantly different. If this were substantiated, the composite
photographs of the three crime-groups should be markedly differentiated.
The reader who has studied carefully the above account will appreciate what
Galton was seeking in the composite photograph. He looked upon the
mental traits as "transmissible by inheritance," he held that the physical
traits were also inherited, and he was ~arching to divide man up into
varieties in which the physiognomic characters should be indices of the
mental traits. The common inheritance of both was fundamental to his idea.
"The Anthr0J!Ologist has next to consider the life-history of those varieties, and especially
their tendency to perpetuate themselves, whether to displace other varieties and to spread, or
else to die out. In illustration of this, I will proceed with what appears to be the history of
the criminal class. Its perpetuation by heredity is a question that deserves more careful investigation than it has received; but it is on many accounts more difficult to grapple with
than it may at first sight apPf'.ar to be. The vagrant habits of the crimina.! classes, their
illegitimate unions, and extreme untruthfulness, are among the difficulties. It is, however,
easy to show that the criminal nature tends to be inherited; while, on the other hand, it is
impossible that women who spend a large portion of the best years of their life in prison can
contribute many children to the population. The true state of the case appears to be that the
criminal population receives accessions from cla'sses who, without having strongly marked
criminal natures, do nevertheless belong to a type of humanity that is exceedingly ill suited
to playa respectable part in our modern civilisation, though well suited to flourish under hal£savage conditions, being naturally both healthy and prolific. These persons are apt to go to
the bad; their daughters consort with criminals and become the parents of criminals."
(pp. 13-14.)

Galton then cites the now famous Jukes familyt, of which an account had
been published in the preceding year.
"1 have alluded to the Jukes family in order to show what extremely important topics lie
open to inquiry in a single branch of anthropological research and to stimulate others to follow
it out. There can be no more interesting subject to us than the quality of the stock of our
countrymen and of th!3 human race generally, arid there can be no more worthy inquiry than
that which leads to an explanation of the conditions under which it deteriorates or improves 2."
(p. 15.)

The genealogy of other "criminal" families published since, confirms
Galton's views, but his call to scientific criminology met with little response for nearly thirty years. Even to the present day English anthropologists do not seem to grasp that a study of the mental varieties of their
own race may be of more importance than recording the discovery of another
Romano-Briton or the funereal trappings of an Egyptian monarch.
From the time of this paper onwards for several years Galton worked
hard at composite photographs. There has been on the whole a great deal of
unJustified disappointment in regard to them. This has largely arisen from
a misunderstanding of what was expected from them, and a neglect of
Galton's purpose in suggesting their use. That purpose is quite evident from
this first paper: It was to ascertain whether men's mental characteristi_cs
were intraracially correlated with their facial characteristics. The fact that
Thirty-jirst Annual Report of the Prison Association of New York, 1876.
In these words Galton definitely lays down the principle that anthropology is not a mere
antiquarian investigation, but is essentially occupied with some of the most urgent of our
present social problems.
1

~
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intraracial groups markedly differentiated in mental characters do not give
: markedly differentiated composite photographs, should not be considered
merely negative and disappointing. It should have been interpreted as a most
valuable anthropometric result, namely that mental characters are not highly
correlated with external physical characters. That conclusion is confirmed by
modern research on quite different lines; there is little or no correlation
between human mentality and external anthropometric characters. I am fully
aware that .this result cuts directly at the whole of popular belief in
physiognomy and phrenology and of the old anatomical ideas of craniometry.
But this principle statistically demonstrated will stand, and composite
photographs pointed at an earlier date in the same direction. The characters
of the mind, the workings of the brain depend in the main upon commissures
and linkages, matters of a far more subtle nature than the shape of the brain
-case. Whether the efficiency of the mind is more closely correlated with -the
physiol~gical proc~sse~ of the body, i.e.. with ~ts dyna~ic.qualities, than with
Its static properties IS another questIOn, still sub Judwe. But one fundamental result of Galton's introduction of psychometry into anthropometric
measurements has been to demonstrate the very small relation of mentality
to external bodily characters. It is from this standpoint that Galton's
composite photographs did and may still do useful work.
It may be argued that the American Indian, the Negro and the Western
European have as markedly divergent and individual mental characters as
they have divergent and individual physical characters (see our p. 81), and
that both are inherited within these races of men. That there is tnterracial
correlation between mental and physical attributJ6s goes without saying as
long as races are inbred. Each race simply transmits its own mentality and
ItS own physique, but that is no proof of a high int1'aracial correlation
between the two. Any geneticist knows how relatively easy it is to separate
the mental and superficial characters of one breed by crossing it with
another, much easier than it is to combine the forelimbs of one breed with
the hindlimbs of a second; the simple reason being the relatively high correlation of the two members l • Goring has shown 2 that the average criminal
is not differentiated markedly from the normal man by his physical characters;
. in Englalld at any rate he is not the physically anomalous being of the Lombrosian school of criminologists.
The~non-differentiation in a ~arkedly significant manner of the composites
of groups selected by mental characters contained a fundamental scientific
fact, which has had to wait many years for us to grasp its full significance, and
will possibly have to wait more years still for its general popular recognition.
1 In breeding several hundred dogs from crosses of Pekingese and Pommerania.ns, there
has only been one instance in which it might be supposed that a Pekingese forelimb W&8 COMbined with a Pommeranian hindlimb; but it has been quite possible to obtain a pointed muzzle
and chocolate coat combined with the strong mental individuality of the Pekingese. I feel
certain that a differentiation by mental qualities of our hybrids would not on composite photography reproduce Pommeranian and Pekingese external characters.
~ Ths English Convict, A Statistical Study. By Cha.rles GOl'ing, M.D., H. M. Stationery

Office.

234

Life and Letters of Francis Galton

The difficulty is much more than the common and well-known one of attending to two things
at once. It is especially due _to the fact that the elementary operations of the mind are
exceedingly fa.intand evanescent, a.nd that it requires the utmost painstaking to watch them
properly....... My method consists in allowing the mind to play freely for a very brief period,
until a couple or so of ideas have passed through it, and then while the traces or echoes of
those ideas are still lingering in the brain to tum the attention upon them with a sudden and
complete reawakening; to arrest, scrutinise them, and to record their exact appearance; afterwards I collate the records at leisure, and discuss them and draw conclusions." (p. 150.)

Galton'f:! first experiment was a leisurely walk of 450 yards down Pall
Mall, on an occasion when he felt himself unusually capable of the kind of
effort required. He reckoned that 300 objects caught his eye, although he
never allowed his mind to ramble.
"It was impossible for ine to recall in other than the vaguest way the numerous ideas
that had passed through my mind; but of this, at least I was sure, that samples of my whole
life had passed before me, that many bygone incidents, which I never suspected to form part
of my stock of thoughts, had been glanced at as objects too familiar to awaken the attention.
I saw at once that the brain was vastly more active than I had previously believed it to be,
and I was perfectly amazed at the unexpected width of the fields of its everyday operations."

After an interval of some days in which he kept his mind from dwelling
on his first experiences, Galton took a second experimental walk. He was
struck as before by the variety of ideas that presented themselves, but his
admiration for the activity of the mind was reduced by the observation that
there was a great deal of repetition in his thought. He next devised an experiment for testing these associations and repetitions. He selected a list
of 75 suitable words -and sitting at a table with a stop-watch, started it on
exposing a word of which he was previously ignorant. He waited till the
word called up two directly associated ideas and then stopped the watch and
recorded these ideas. The second associated idea was always derived from
the word itself and not from the first associated idea, for he kept his attention
firmly concentrated on the word itself Sometimes he only got one associated
idea; sometimes three or four occurred together and he was able to record
them, but as a rule he only managed to record two with precision. Galton
went through the 75 words on four occasions at intervals of a month, "but it
was a most repugnant and laborious work, and it was only by strong selfcontrol that I went through my schedule according to programme."
The total number of associated ideas was 505, and took 660 seconds to
form ;.or at the rate of about 46 per minute or 2755 in an hour\ Of the
505 ideas, however, 29 occurred in all four trials, 36 in three, 57 in two and
107 in one trial only. Galton concluded therefore that reiterated association,
even under the very different conditions of place and time of his experiments,
was a much more marked feature than he had anticipated. He held from the
proved number of faint and barely conscious thoughts and from the proved
iteration of them, that the mind is perpetually travelling over familiar ways
without the memory retaining any impression of its excursions.
"My associated ideas were for the most part due to my own unshared experiences, and
the list of them would necessarily differ widely from that which another person would draw
1 There were 13 cases of "puzzle" in which nothing sufficiently definite occurred in the
maximum of time, 4 seconds, allowed for each test.
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up who might repeat my experiments. Therefore one sees clearly, and I may say one can see
measurably how impossible it is in a general way for two grown-up persons to lay their minds
side by side together in perfect accord. The same sentence cannot produce precisely the same
effect on both, and the first quick impressions that any given word in it may convey, will
differ widely in the two minds." (p. 157.)

Galton was able in 124 cases of associat~d ideas to determine the period
of life at which they became associated with the word. His results may be
thus abstracted:
Associations formed at following periods ofLife.
Percentages
No.

·1
Total

Boyhood and Youth ...
Subsequent Manhood ...
Quite Recent Events ...

48
57
19

Four times

39
46
15

Three times

10
8
0

I

I
Twice

9
7
3

Once

13
26

7
5
1

11

---- - - - -

Total ...

I

124

I

100

I

18

19

13

50

..

The greater fixity of the earlier associations is clear as well as the fact
that half the associations date from the period of life before leaving college.
Associations are largely fixed in childhood and adolescence, but· I do not
think it necessarily follows as Galton seems to suggest that early educat1~on
has a large effect in fixing our associations. The result may flow from mental
plasticity, or the unstocked condition of the mental storehouse of youth.
Lastly Galton divides the original words into three classes, and the
associated ideas into four.
The original words:
(i) were capable of mental images, as 'abbey,' 'aborigines,' 'abyss.'
(ii) represented actions or states of mind as 'abasement: 'abhorrence,'
'ablution.'
.
(iii) formed more abstract notions as 'aptness,' 'ability,' 'abnormaL'
The associated ideas were:
.
(a) Sense imagery, chiefly visual.
(b) Histrionic, the mind visualised itself acting a part.
(c) Merely verbal associations as names of persons.
(d) Verbal associations as in phrases and quotations.
Galton gives the following analysis:
Per cent. nalu?'e of Associated Ideas.
No.

26
20
29

Nature of Words

Capabl~ of Mental Images
Actions or States of Mind
Abstract Notions ... ...

Sense
Imagery

43
3:l
22

Verbal Associations
Histrionic

1l
33
25

Persons

Phrases and Quotations

30
13
16

16
22
37

Per
cent."

100
100
100
30-2
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Of these results Galton writes that they

"have forcibly shown to me the great imperfection in my generalising powers; and I am sure
that most persons would find the same if they made similar trials. Nothing is a surer sign of
high intellectual capacity than the power of quickly seizing and easily manipulating iuea.s of a
very abstract nature. Commonly we grasp them very imperfectly, and hold on to their skirts
with great difficulty. In comparing the order in which the ideas presented themselves, I find
that a decided precedence is assumed by the Histrionic ideas, whenever they occur; that verhal
associations occur first and with great quickness on many occasions, but on the whole they are
only a little more likely to occur first than second; and that Imagery is decidedly more likely
to be the second, than the first of the associations called up by a word. In short, gesturelanguage appeals the most quickly to our feelings." (pp. 161-2.)
"Perhaps the strongest of the impressions left by these experiments regards the multifa.riousness of the work done by the mind in a state of half-unconsciousness, and the valid
real:lon they afford for believing in the existence of still deeper strata of mental operations,
sunk wholly below the level of consciousness, which may account for such mental phenomena
as cannot otherwise be explained 1. We gain an insight by these experiments into the
marvellous number and nimbleness of our mental associations, and we also learn that they are
very far indeed from being infinite in their variety. We find that our working stock of ideas
is narrowly limited, but that the mind continually recurs to them in conducting its operations,
therefore its tracks necessarily become more defined and its flexibility diminished as age
advances." (p. 162.)

There can be little doubt that Galton broke new ground in these papers
both as to substance and method. . But they produced little repercusEion
among English psychologists; not improbably because it is an easier task to
experiment on another's mind than on one's own mind.
Galton's work of '1879 undoubtedly turned his thoughts to Mental
Imagery, and he issued in November of that year a schedule containing
Questions on the Faculty of Visualising 2 • On the data obtained from this
questionnaire Galton published in Mind for July, 1880, a paper entitled:
"Statistics of Mental Imagery3." The scope of this paper was twofold:
namely to indicate how very varied is the intensity of visualising in the male
members of the English Race and to indicate how Galton's method of ranking
or of percentiles (see our Chapter XII) could be applied to such psychometric
statistics.
1 In the Nineteenth Oentury'(p. 433) Galton writes: "The unconscious operations of the
mind frequently far transcend the conscious onel:! in intellectual importance. Sudden inspirations and those flashings out of results which cost a great deal of conscious effort to ordinary
people, but al'e the natural outcome of what is known as genius, are undoubtedly products of
unconscious cerebration. Oonscious actions are motived, and motives can make themselves
attended to, whether consciousness be present or not. Consciousness seems to do little more
than attest the fact tha.t the various organs of the brain do not work with perfect ease or
cooperatibn. Its position appears to be that of a helpless spectator of but a minute fraction
of a huge amount of automatic brain work."
2 Galton suggested the morning's breakfast table as an object fOl' visualisation and requested answers to the following questions: (1) Illumination 1 (2) Definition 1 (3) Comple~
ness 1 (4) Colouring1 (5) Extent of Field of View1 He then turned to various concrete
examples of visualisation and asked his examinees to state whether they could visualise
(6) Printed pages1 (7) Furniture1 (8) Persons1 (9) Scenery1 (10) Geography1 (11) Military
Movements1 (12) Mechanism 1 (13) Geometry1 (14) Numerals1 (15) Card Playing1 (16) Chess 1
There is no doubt that. the answers he received under (14) were the original source of his
later work on "Visualised Numerals."
8 Vol. v, pp. 301-18.
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Galton confesses that the first results of his inquiry amazed him. He had
begun by questioning friends in the scientific world, because he thought
they were the most likely persons to give accurate answers, and to his
astonishment most of the men of science replied that mental imagery was
unknown to them.
,

"They had no more notion of its true nature than a colour-blind man, who has not
discerned his defect, has of the nature of colour. They had a mental deficiency of which they
were unaware, and naturally enough supposed that those who were normally endowed were
romancing." (p. 302.)

The members of the French Institute exhibited a like incredulity as to
the reality of the visualising faculty. On the other hand in general society
Galton found many men and women with the power of visualising. He was
thus compelled to the conclusion that, whatever its cause might be, scientific
men as a class have feeble powers of visual representation.
"My own conclusion is, that an over-readiness to perceive clear mental pictures is antagonistic to the acquirement of highly generalised and abstract thought, and that if the faculty of
producing them was ever possessed by men who think hard, it is very apt to be lost by disuse.
The highest minds are probably those in which it is not lost, but snbordinated, and is ready
for use on suitable occasions. I am, however, bound to say, that the missing faculty seems to
be replaced so serviceably by other modes of conception, chiefly I believe connected with the
motor sense, that men who declare themselves entirely deficient in the power of .seeing mental
pictures can nevertheless give lifelike descriptions of what they have seen, and can otherwise
expre~s themselves as if they were gifted with a vivid visual imagination. They can also
become painters of the rank of Royal Academicians." (p. 304.)

Galton data were collected from 100 adult men, of whom 19 were Fellows
of the Royal Society, three times as many more of distinction in other kinds
of intellectual work, and the remainder of less note. He had also returns
from 172 Charterhouse boys who had been interested in the matter by their
Science Master Mr W. H.Poole. The whole of the original material-with
much that Galton collected later for a new edition of the Inquiries into Human
Faculty-is in the Galtoniana, and would be well worth working up by more
modern statistical methods than were available in 1879.
What Galton does in this paper is to arrange the answers to each of his
questions-vividness of imagery, colour representation, extent of field of
mental view-in ranks by order of intensity, for his 100 adult males and for'
two groups of the Charterhouse boys: A for the upper classes, B for the five
lower classes of the school. When the material was ranked Galton cited the
Highest, the first Suboctile,the first Octile, the first Quartile, the Median,
the last Quartile, the last Octile, the last Suboctile and the Lowest Answers.
The intensities exhibited by the two Charterhouse groups at the various
selected ranks were very similar, and the adult males were not very dissimilar from these. but they did not form as regular a series as the boys. Th~y
were avowedly not members of a true statistical group:
"being an aggregate of one class of persons who replied because they had remarkable powers
of imagery and had much to say, of another class of persons, the scientific, who on the whole
are very deficient in that gift, and of a third class who ma.y justly be considered as fair samples
of adult males." (p. 312.)
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Tbe reader of the paper will certainly realise-probably for the first time
-how very varied is the power of mental imagery among individuals. But
unless the reader is very familiar with the process of 'ranking' he is unlikely
to extract at once from that system such results as that: 12 per cent. of persons
see the mental image as vividly as the real thing, 12 per cent. only recall
colours by a special effort for each, and more than 6 per cent. have a larger field
of mental than of normal view, i.e. can see more than a hemisphere, all the
faces of a die at once or the three walls of a room, and even the fourth
simultaneously by an effort. It may be doubted whether the ranking scheme
was best adapted to attract attention to a most interesting investigation.
The paper concludes with a few observations on "visualised numerals."
I had frequently been puzzled by a number of lantern slides in the
Galtoniana, which besides giving various phenomena associated with mental
imagery provided illustrations of Bushman, Eskimo and palaeolithic drawings and carvings. They undoubtedly belonged to some public lecture, but
there was nothing in the three lists of papers prepared by Galton himself to
indicate that this lecture was ever published, nor was there any statement
on p. 339 of the Inquiries into Human Faculty to say that the "1880
Mental Imagery, Fortnightly Review; Mind" referred to practically distinct
papers. They .are, however, distinct, and although the Fortnightly! paper, entitled "Mental Imagery," does not cover the whole ground of the lantern
slides, there is little doubt that it contains a great deal of the substance of
the lecture to which they belonged. The lecture was certainly one on "Mental
Imagery," and, although it was not published in exten."lo, the Fortnightly
probably contained the substance of it. There is little doubt that both slides
and Fortnightly paper deal with the matter of Galton's popular lecture at
the Swansea Meeting of the British Association in 1880. A.ccording to L. G.'s
Record that meeting was attended by Galton and his wife. Mrs Galton makes
no reference to the lecture, nor have I discovered any manuscript-of it in the
Galtoniana. It is possible that it was needful to cut out a good deal of
the material of the lecture from the Fortnightly article as it would not be
intelligible without illustrations.
The paper commences with what Galton himself calls vague physiological
considerations concerning the difference between a sensation received by the
optic n~rve and transmitted to the brain, and a mental image where the
sequence of events would occur in the reverse order, there being the pr()pagation of a central impulse from the brain towards the optic nerve. This
reverse process can be so vigorous that the mental image is vivid, and may
in certain cases amount to a hallucination. These considerations
"justify us in ascribing the marked differences in the quality, as well as the vividness, of the
mental imagery of different persons, to the various degrees in which the seyeral links of a long
nervous chain are apt to be lI.ffected." (p. 313.)

Galton states that
"his purpose is to point out the conditions under which mental imagery as above defined is
1 Fortnightly Review, Vol. XXVIII, N.S. pp. 312-24, September, 1880. The Mind paper is
entitled "Statistics of Mental Imagery." (Brit. .Assoc. Report, 1880, p. lxxviii.)

239

Psychological Investigations

most useful, and the particular forms of it which we ought to aim at developing, and I shall
adduce evidence to show that the visualising faculty admits of being educated, although no
attempt has ever yet been made, as far as I know, to bring it systematically and altogether
under control." (p. 313.)

Galton applies his" ogive curve" here, as in Mind, and concludes that
"the medium quality of mental imagery among Englishmen may be briefly
described as fairly vivid but incom'plete." Owing to the flatness of the
curve between the qual'tiles, our author holds that it should be feasible to
educate the faculty among the great majority of men to the degree in which
it manifests itself without any education at all in at least one person
out of sixteen, i.e. to the subbctile value, where the image is firm and clear.
I must confess that I do not feel convinced of the great educability" of
the general population in visual imagery, by the rather slender evidence
Galton gives from the Ecole Nationale de Dessin in Paris, and from an
eminent engineer, who had great visual faculty in form, and acquired it by
practice in colour also (pp. 322-3). The visual faculty may be largely innate
in such selected populations as engineers and artists, and may merely need
exercising'. It is difficult also to reconcile Galton's view that education
could span the gap from lower quartile to upper suboctile with his statement in the following sentences:
'
It

"The visualising faculty is a natural gift, and like all natural gifts, has a. tendency to be
inherited. In this faculty the tendency to inheritance is exceptionally strong, as I have abundant
evidence to prove, especially in respect to certain rare peculiarities, of which I shall speak
[number forms and colour associations], and which when they exist at all, are usually found
among two, three, or more brothers and sisters, parents, children, uncles and aunts and
cousins\" (p. 314.)

From families Galton turns to races, and while admitting the difficulty in
civilised races of the modification by education considers that the French
possess the visualising factor in a high degree, noting their power of prearranging ceremonials and fetes, and their genius for tactics and strategy,
which show that they are able to foresee effects with unusual clearness.
Their phrase "figurez-vous" or "picture to yourself," he says, seems to express
their dominant mode of perception. Galton next turns to uncivilised races
and stresses the cave drawings of the Bushmen of South Africa. He considers that the drawings of uncivilised races are largely the products of
"mental imagery." This he justifies from a letter to himself from Dr Mann,
of the Cape, who in 1860 observed a Bushman lad at work:
"He invariably began by jotting down upon paper or on a slate, a number of isolated dots
which· presented no connection or trace of outline of any kind to the uninitiated eye, but
looked like the stars scattered promiscuously in the sky. Having with much deliberation
satisfied himself of the sufficiency of these dots, he forthwith began to run a free bold line from
one to the other, and as he did so the form of an animal-horse, buffalo, elephant or some kind
of antelope-gradually developed itself. This was invariably done with a free hand, and with
such unerring accuracy of touch that no correction of a line was at any time attempted. I
understood from this lad that this was the plan which was invariably PlJrsued by his kindred
in making their olever piotures." (p. 316.)
1 Galton states that the fact that scattered members of the same family had' number forms
was often discovered for the first time by his own inquiries.
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" Galton concludes from Dr Mann's account that a drawing by this method
would be impossible if the artist had not a clear image 1 of the ani~al in his
mind's eye. He refers also to the engravings of mammoth, elk and reindeer
on bone by the men of the ice-age as illustrating the same visualising faculty.
His argument would have been much strengthened had the cave-drawings
of palaeolithic man been known in 1880, for these must have been made m
semi-obscurity without the presence of the model being possible.
Among other illustrations of the visual imagery of the uncivilised races
Galton cites the Eskimo performances, in particular, a chart drawn from
memory of the coast from Pond's Bay to Fort ChurchhP.P, ~traight line
distance of more than 1100 miles, which the draughtsman'InuSt at one time
or another have visited in his canoe, and which was in remarkable accordance with the Admiralty Chart of 1870 (p. 316).
Galton next turns to number forms and colour associations, that is colours
associated with numbers, letters or more particularly vowels. He had formed
a collection of hundreds of such cases, not only from English, but from
American, :French, German, Italian, Austrian and Russian correspondents.
He points out how in many cases the visualising faculty is not under control, the first acquired image of any scene holds its place, and cannot be
subsequently corrected. Many persons find no difficulty in recalling faces
uninteresting to them but are powerless to summon up the looks of dear
re~atives lost to them (p. 319~. Galt.o~ giv~s an amusing experiment h.e made.
wlth a young lady and "a phdosophlsmg fnend. Both he accosted wlth the
words: "I want to tell you about a boat." The young lady immediately
visualised a rather large boat pushing off from the shore, filled with gentlemen and with ladies dressed in blue and white. The philosopher said that
the word 'boat' called up no definite visual image, for he at once exerted
himself to hold "his mind in suspense, refusing to think of any particular
boat, with any particular freight from any particular point of view. Galton
suggests that:
"A habit of suppressing mental imagery must therefore characterise men who deal much
with abstract ideas; ano as the power of dealing easily and firmly with these ideas is the surest
criterion of a high order of intellect, we should expect that the visualising faculty would be
starved by disuse among philosophers, and this is precisely what I have found on inquiry to be
the case." (p. 319.)

Galton points out that while our readings with mental visualisation may
be dangerous it is equally inadvisable to starve this power. He suggests
that if the boat-experience had been carried a stage further, the speaker
saying: "the boat was a four-oared racing boat, it was passing quickly just
in front of me, and the men were bending forward to take a fresh stroke,"
the listener ought to have had a definite picture well before his or her eyes.
It ought to have the distinctness of a real four-oar going either to the right
1 Later in the paper (p. 322) Galton refers to the rare power of throwing a mental image
on to a. sheet of white paper and holding it fast there while it is outlined with a pencil. He
considers the Bush-boy had something of this faculty.
2 Lat. 73° to lat. 58° 44'.
The chart was published on p. 224 of Captain Hall's Journals
issued by the U.S. Government in 1879.
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or left, iIi short to be a generic image of a four-oar formed by a combination
into -a single picture of many sight-memories of such boats. "I argue," he
writes, "that the mind of a man whose visualising faculty is free in its
action forms these generalised images of its own accord out of its past
experiences" (p. 320).
-Galton states the forms of the visualising faculty which he thinks ought
to be aimed at in education:
_
"The capacity of calling up at will a clear, steady and complete mental image of any object
that we have recently examined and studied. We should be able to visualise tnat object freely
from any aspect; we should be able to project any of its images on paper and draw its outline
there j we should further be able to embrace all sides of the object simultaneously in a single
perception, or at least to sweep all sides of it successively with so rapid a mental glance as to
arrive at practically the same result. We ought to be able to construct images from description
01' oth~e, and to alter them in whatever way we please. We ought to acquire the power of
combining separate, but more or less similar images into a single generic one. Lastly we should
learn to carry away pictures at a glance of a more complicated scene than we can succeed at
the moment in analysing l ." (p. 322.)
.

A final point which Galton makes in this extraordinarily 'interesting
paper is that the will cannot render vivid a faint image; its action is negative
being limited to the suppression of what is not wanted and would confuse-:
"It cannot create thought, but it can prevent thoughts from establishing themselves which
lead in a false direction; so it keeps the course clear for a logical sequence of them. But if
appropriate ideas do not come of their own accord, the will is powerless to evoke them. Thus
we forget a familiar name, it is impossible to recall it by force of will. The orily plan iIi such
a case is to thirik of other things, till some chimce association suggests the name. The mind
may be seri?usly dulled by over-concentration, and it will only recover its freshness by -such
change of scene and occupation as will encourage freedom and discursiveness in the flow of
ideas." (p. 324.)

The paper concludes with the extract which we have cited in the fnller
form from the Inquiries into Human Faculty (see our p. 211)..
Galton's investigation of visualised numerals or number forms sprang
directly from his inquiries as to mental imagery. Several of his cOlTespondents
referred to their "number forms," i.e. the schemes iIi which they visualised
the numerals from 1 to 200, or in some cases to a thousand or even a million.
Closely allied to these number forms were arrangements of months of the
year and of the days of the week. Others visualised in much the same way
the years of their life and even the centuries of history. Not a few of these
"forms" were associated with colours or shading. Galton collected both
before and after the publication of his Inquiries into Human Faculty large
-quantities of these forms, and there is very ample correspondence with regard
1 About this Galton writes: "A useful faculty, easily developed by practice, is that of
retaining a. mere l"etinal picture. A scene is flashed upon the eye; the memory of it persists,
and details which escaped observation during the brief time when it was actually seen may be
analysed and studied at leisure in the subsequent vision." This point needs very full investigation. Personally I have tried in vain to get any detail of scene or action, which I had-not
individually taken in on the occurren'ce. I feel grave doubts whether the details "which escaped
observation" would not be supplied later because they were probable accompaniments, and
to give evidence in a court of law of what happened by aid of such a. visualising faculty would
be for me a very real danger.
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to them. Much of the data has never been published; Galton continued to collect for a revised edition of the Inquiries which he never issued. In particular
there is a docket dealing with heredity in number forms, and he accumulated
much evidence to show-not that the particular number forms-but that the
tendency to visualise numbers runs in families. Before he discussed the
matter in his Inquiries into Human Fa.culty, he published two memoirs on
the topic. The first, entitled "Visualised Numerals," appeared in Nature
Jan. 15, 1880 1 • And the second, with the same title, in the Journal of the
Anthropological Institute, being a paper read on March 9, 1880 2 • At this
time Galton had collected eighty such number forms and he found that about
one person in thirty adult males and one in fifteen adult females possessed a
number form. Among children they appeared to be more frequent, but were
less fixed and distinct and tended to fade away with age. The 'form,' Galton
considered, was of an older date than that at which a child began to learn to
read, and represented his mental processes at a time of which no other record
remains (J. A.I. p. 93 and especially Nature, p.495). The 'forms,' he held,
were the most remarkable existing instances of what has been termed "topical
memory," the establishment of an association between position and the thing
to be remembered; a link emphasised by teachers of mnemonics when they
advise speakers to associate mentally the corners of a room with the different
topics ofa speech they are about to deliver. Discussing the relative frequency
of number forms in the two sexes Galton writes:
"1 have been astonished to find how superior women usually are to men in the vividness
of their mental imagery and in their powers of introspection....... 1 find the attention of
women, especially women of ability, to be instantly aroused by these inquiries. They eagerly
and carefully address themselves to consider their modes of thought, they put pertinent
questions, they suggest tests, they express themselves in well-weighed language and with
happy turns of expression, and they are evidently masters of the art of introspection. I do
not find any peculiar tendency to exaggeration in this matter either among women or men;
the only difference I have observed between them is that the former usually show an unexpected
amount of intelligence, while many of the latter are unexpectedly obtuse: The mental difference
between the two sexes seems wider in the vividness of their mental imagery and the power of
introspecting it than in respect to any other combination of mental faculties of which I can
think." (Nature, p. 252.)

The paper read before the Anthropological Institute was not only fuller
than that in Nature, but was of special interest because Mr George Bidder,
ColoneLYule, the Rev. G. Henslow, Mr (now Sir) Arthur Schuster, and others
each described their own number forms. It would seem that these gentlemen
were unaware, until Francis Galton began his inquiry, that there was anything unusual in the possession of a number form. This experience I also
have had not infrequently, when I have found a person with a number form;
he seemed to suppose everybody had a number form, and to be rather
incredulous when I asserted that this was not so. Galton himself, it is of
-interest to note, did not visualise numerals. He writes:
1 Vol. XXI, pp. 252-3, 323, 494-5.
2 Vol. x, pp. 85-102. The copies of both
these memoirs in the Galtoniana contain the names of the various contributors of number
forms.
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"Another general experience is tha.t the power of seeing vivid images in the mind's eye
has little connection with high or low ability, or any other obvious characteristic,so that at
present I am often puzzled to guess from my general knowledge of a friend, whether he will
prove on inquiry to have the faculty or not. I have instances in which the highest ability is
accompanied by a large measure of this gift, and others in which the faculty appea.r3 to be
almost wholly absent. It is not possessed by all artists, nOr by all mathematicians, nor by all
mechanics, nor by all men of science. It is certainly -liot possessed by all metaphysicians, who
are too apt to put forward generalisations, based solely on the experiences of their own special
way of thinking, in total disregard of the fact that the mental operations of other men may be
conducted in very different ways to their own." (Nature, p. 252.)

And again:
"Although philosophers may have written to show the impossibility of our discovering
what goes on in the minds of others, I maintain an opposite opinion. I do not see why the
report of a person on his own mind should not be as intelligible and trustworthy as that of a
traveller upon a new country, whose landscapes and inhabitants are of a different type to any
which we ourselves have seen. It appears to me that inquiry into the mental constitution of
other people is a most fertile field for exploration, especially as there is much in the facts
adduced here, as well as elsewhere, to show that original differences in mental constitution are
permanent, being little modified by the accidents of education t, and that they are strongly
hereditary." (Nature, p. 256.)

Our Plates (XXI and XXII) give specimens of number forms. The Galtoniana contains many more and further slides of a certain number of coloured
ones which do not appear in the published papers.
The next paper we reach was given as a Friday evening discourse at the
Royal Institution, May 13, 1881'. It is entitled: "The Visions of Sane
Persons." The object of this lecture was to show the unexpected prevalency
of a visionary tendency among persons who form a part of ordinary society.
Visions, illusions, hallucinations are stages of the same mental phenomenon,
and may grade in intensity up to the star of Napoleon I or the daimon of
Socrates and ultimately link up with a touch of madness.
Galton commences his lecture with referring in succession to:
(a) Number Forms. "Strange visions for such they must be called, extremely vivid in some cases, but almost incredible to the great majority of
mankind," who are inclined to set them down as fantastic nonsense.
(b) The Association of Colour with Sound. The persistence of colour
association with sound is fully as remarkable as that of Number Forms with
numbers; generally it is concerned with the vowel sounds, and it is not a
mere general colour, but a very distinct tint of that colour, which is associated with the given sound. The association is permanent, but very arbitrary,
no two persons agreeing in their distribution of tints to sounds.
(c) Association of Words with visualised Pictures. Sometimes this curious
fantasy occurs in a vague fleeting way, but occasionally the pictures are
strangely vivid and permanent. Thus in Mrs Haweis' mind the interrogation
1 This sentence since visualisation is part of the mental constitution does not seem wholly
in accord with Galton's view that it should be possible by education to raise the intensity of
that faculty in the general population 80 that the present grade at the upper suboctile should
represent that of the lower quartile of the new population.
I Published also in the Fortnightly Review, June, 1881; Proceedings, RoiJal Institution,
Vol. IX, pp. 644-55, 1882.
31-2
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'What1' always excited the idea of a fat man cracking a long whip. And
such pictures a.re the regular concomitants of the words and go back as long
as me,mory is able to reca.ll.
(d) Pictures in the Field of View, when the eyes are closed, or in perfect
darkness. Many persons appear to have this kaleidoscopic change of forms,
if they simply close their eyes and wait; thus Galton himself had these forms
to a slight extent, but too fugitive to describe or draw. The Rev. George
Henslow had them in a marked degree, and Goethe apparently a180 1•
(e) Phantasmagoria. A common form of vision is the appearance of a
crowd of phantoms. hurrying past like men in the. street. They are occasionally seen in broad daylight, but generally come to a person in bed, after
putting the candle out and preparing to sleep, but by. no means yet asleep.
Galton reports that he knew three scientific men of eminence who had such
phantasmagoria in one form or another 2 • Galton concludes with actual hallucinations occurring to sane people in good working health corresponding to
the familiar hallucinations of the insane.
"I have," he writes, "a sufficient variety of cases to prove the continuity between all the
forms of visualisation, beginning with an almost total absence of it and ending with a complete hallucination. The continuity is, however, !lot simply that of varying degrees ofintensity,
but of variations in the character of the process itself, so that it is by no means uncommon to
find two very different forms of it concurrent in the same person. There are some who
visua.li.se well and who also are seers of visions, who declare that the vision is not a vivid
visualisation" but altogether a, different phenomenon. In short ~f we call all sensations due to
external impressions 'direct,.' and all others 'induced,' then there are many channels through
which 'induction' may take place, and the channel of ordin",ry visualisation in the persons
just mentioned is different from that through which the visions arise." (p.649.)
"It is remarkable how largely the visionary temperament has manifested itself in certain
periods of history and epochs of national life. My interpretation of the matter, to a certain
extent, is this-that the visionary tendency is much more common among sane people than is
generally suspected. In early life it seems to be 1\ hard lesson to an imaginative child to
distinguish between the real and visionary world. If the fantasies are habitually laughed at
and otherwise discouraged, the child soon acquires the power of distinguishing them; any
incongruity or non-conformity is quickly noted, the vision is found out and discredited, and is
no further attended to. In this way the natural tendency to see them is blunted by repression.
Therefore, when popular opinion is of the matter-of-fact kind, the seers of visions keep quiet;
they do not like to be thought fanciful or mad, and they hide their experiences, which only
come to light through inquiries such as those that I have be.en making. But let the tide of
1 The present writer has them somewhat vividly, first colour patterns, then floral devices,
succeed.ed by the abrupt appearance of. highly characteristic faces, corresponding to no
individuals known to him; and with traits emphasised to caricature.
!l I do not know whether Galton would have classed under vision or phantasmagoria
another form of visualisation which comes to the present writer withQut any willing or power
of control. Waking in the moming he lies on his back and looks eyes wide open at the empty
white washed ceiling. In a varying number of seconds it will become closely covered with
written matter in long narrow columns. It is never print, but has finely made, heavy black
vertical letters, as those of a medieval MS. Hortulus cvaimae. The words although apparently on
the ceiling and of normal size are perfectly clear and legible, but on attempting to read them only
a word, here or there, will be grasped before the whole script either vanishes, or changes. The
author recently caught two words widely apart 'mathematics' and 'faithful' in the vision.
He can well imagine that more easily moved natures, unaware of the frequency of such phautasmagoria, might by pondermg on them intensify them and read from them supernatural
messages directing their conduct, thus crossing the border line between sanity and insanity.

PLATE XXIII

:MitiS 'Millicent Aclcl£l Galton CHI's BunllUl'y). Died ill 1883.

From a photvg1'lll'h taken in the 'gixties.
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opinion cha.nge and grow favourable to supernatura.lism and the seers of visions come to the
front. It is not that a faculty previously non-existent has been suddenly evoked, but that a
faculty long smothered in secret has been suddenly allowed freedom to express itself, and it
may be to run into extravagance owing to the removal of reasonable safeguards." (p. 655.)

We may consider here Galton's last published experimental investigation
on introspection. In 1884, the'year after the appearance of the Inquiries into
Human Faculty, he issued in Mind l a paper entitled: "Free-will, Observations and Inferences." The experiment waS actually made in 1883, "dur~ngthe
somewhat uneventful but pleasant months of a summer spent in the country 2."
Galton explains his aims In the following words:
"The cas,es appear rare in which a.nyof the numerous writers on Free-will have steadily,
a.nd for a long time together, watched the operations of their own mind whenever it wa.s
engaged in such an act, and discussions on Free-will have certainly been much more frequent
than systematic observations of it. Consequently for my own information, I undeI1i9Ok a course
. of introspective inquiry last year; it was carried on almost continuously during six weeks, and
has been proceeded with, off and on, for many subsequent months. As the results were not
what I expected and as they were very distinct, I publish them, of course on the under~
standing that I profess to speak only of the operations of my own mind. "If .others will, do the
same, we shall be hereafter in a position to generalise,
_
My course of o~servation was that, whenever I caught myself engaged in a feat of what
might fairly be called Free-will, I checked myself and recalled the antecedents and noted a.ny
circumstances that might have influenced my decision and forthwith wrote down an account
of the whole transaction. After I had collated several notes I found that. the variety of processes to be observed was small: I therefore discontinued my notes, but maintained theobservations, until I felt satisfied that I could describe as much of what goes on in my 0'iVn mind
as falls within the ken of its consciousness.
I may say that, after some preliminary maladroitness had been overcome, I did not find
the task difficult, nor even irksome; not nearly so much as in. other introspective inquiries
I have made. It is true that facility in any kind of introspection is difficult to acquil"El; it
depen~s on the establishm~nt of a habit someth~ng like tha~ of writing in the midst of fother)
avocations. When the latter has once been attamed, the wnter recovers the thread of thought
that has been dropped at each interruption, and rarely finds it broken. So it is with introspection." (p. 406.)
Galton at once discards acts of 'Will' as distiI).guiBh~d from free-will as

they are usually automatic; tenacity of purpose does not denote free-will,
and is not usually considered to be a high order of psychic.al activity'.
Vol. IX, pp. 406-13.
"
.
The Galtons were "done up by London whirl and grief for Mr Spottiswoode's death and
the funeral-in the Abbey, July 5th, and I became so unwell at the JenkinSons that we began
our summer outing at Boscombe and Bournemouth and spent a· pleasant month meeting
pleasa.nt people. All the time I was on starvation diet. Then we went to Newton Abbot near
Torquay and visited Totnes and Dartmouth and Torquay; also a pleasant time, and with nice
dry weather such as one seldom enjoys in England. Still I prefer a foreign climate and think
it suits my tiresome ailment better." L. G.'s Record.
Gilton's sister Adele Bunbury died oil Dec. 31st and Montagu Butler's first wife Georgina
during this year, 80 that the Galtons lost three close connections in the year following Da.rwin's
death. FrancisGalton wrote an obituary notice ofSpottiswoode for the Royal Geographical Society
(Proceedings N."M. S., 1883, VoL v, pp. 489-91) and concluded it with the words: "his name
will assuredly take its place in the national memory as one of t,hose upon whose ability, moral
character, and resolute work, the credit of the English nation is mainly founded." Spottiswoode
and Galton had beenjoint Honorary Secretaries of the_Royal Geographical Society and intimate
friends for many years.
-~ obstinate as a mule" or more vulgarly" as obstinate as a pig" are cited by Galton to
expressjhismeaning.
" ' .
"
I
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Again, appetites as motives automatically direct the will, and these cases
'may be disregarded, nor did Galton trouble about cases in which two motives
of the same kind were in conflict and the greater prevailed. "There is no
more anomaly in these than there is in the heavier scale-pan of a balance
descending." Galton ultimately associated the possible cases of free-will
with cases of irresolution, and to his great surprise found that not more than
about one such case arose in the day. "All the rest of my actions seemed
clearly to lie ~ithin the province of normal cause and consequence."
Galton classified these classes of "irresolution" into three categories:
(i) Each of two alternative plans grew less attractive the longer it was
looked at, and 80 the mind "swung to and fro incapable of wholly fixingitself on either."
(ii) A fitfulness in the growth of a desire to change one's condition or
occupation. "The resolution was delayed until a considerable rise of the
new desire corresponded with a sudden fall of the old one." Galton illustrates this by the daily act of waking up and rising in the morning.
(iii) A change of Ego. An Ego which wants to continue staying comf?r.tably in bed, and an Ego with a faint voice preaching the merits of early
rlBlDg.

"To this I may give intellectual assent, but before it is possible for me to will to rise the
Ego that is subsisting in content must somehow be abolished and a. transmigration must take
place into a different Ego, that of wide-awake life."

The mind may be shifted into a new position of stable equilibrium, by
such a small matter as a twig tapping against the window..
"I suspect that much of what we stigmatise as irresolution is due to our Self being by no
means one and indivisible, and that we do not care to sacrifice the Self of the moment for a
different one. There are, I believe, cases in which we are wron~ in reproaching ourselves sternly,
saying, 'The last week Wll.."1 not spent in the way you now wish it had been' because the Self
was not the same throughout. There is room for applying the greatest happiness of the greatest
number, the particular Self at the moment of making retrospect being not the only one to be
considered." (p. 409.)

Galton next turns 1 to what he terms 'incommensurable motives,' cases
in which
"the one that was not the most keenly felt, nor gave the greatest pleasure in any sense of the
word, emerged triumphant." (p. 409.)

He argues that the 'apparently' stronger psychical motive may not be
the physiologically stronger motive, had we an exact cognisance of the battles
1 He gives the following illustration: "An imperious old lady, infirm and garrulous, called
at my house just as I had finished much weary work and was preparing with glee for a long walk.
Hearing that I was at home, she dismissed her carriage for three quarters of an hour, 80 I was
her prisoner for all that time. .As 'she talked with little cessation, I had full opportunity for
questioning myself on the feeling that supported me through the infliction. The response always
shaped itself in the same way, 'social duties may not be disregarded; besides this is a capital
occasion for introspection.''' Galton comments: "Leaving aside the last clause of the reply we
see here ... how a keen desire may wither under the influence of something about which our
consciousness is scarcely exercised; some one of the many habits, whose quiet a.nd firm domination
gives a steadiness and calm to mature life that children cannot comprehend." (p. 4:10.)
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in our brain; the appearance of relative strength is deceptive. Galton draws
attention to the startling spontaneity with which some of the ideas that
determine the will seem to arise. He suggests a subconscious chain of
ideas a part of which suddenly comes into consciousness and may dominate
the will. "Most of our ideas are partially shaped when they are first consciously perceived, and frequently they are fully shaped."
Those who with· closed eyes witness a whole series of transformations
not called up by any act of will of their own, and of which they cannot change
the sequence by any conscious effort, will be prepared to consider favourably
Galton's view that every form of sudden presentation, every new idea, has an
analogous source to these visual ones.
"Moreover, as the imagination works in obscure depths out of the usual ken of consciousness,
there seems reason for supposing that the 'something' upon which it works may in most cases
be equally beyond its view. It is also certain that those who introspect, and those who study
the genesis of dreams, succeed in discovering plain causes for numerous images and thoughts
that had seemed to have arisen spontaneously. If the§8 explanations are correct, as I feel
assured they are, we must understand the word 'spontaneity' in the same sense that a scientific
man understands the word 'chance.' He t~ereby a.ffirms his ignorance of the precise ca.uses of
an event, but he does not in any way deny the possibility of determining them. The general
results of my introspective inquiry support the views of those who hold that man is little more
than a conscious machine, the larger part of whose actions are predictable. As regards such
residuum as there may be, which is not automatic and which a man however wise and well
informed could not possibly foresee, I have nothing to say, but I have found that the more
carefully I inquired, whether it was into the facts of hereditary similarities of conduct, into
the life-histories of very like or very unlike twins, or now introspectively into the processes of
what I should have called my own Free-will, the smaller seems the room left for the possible
residuum." (pp. 412-3.)

Galton would have been the last to claim finality for his conclusions, but
his investigation raises many points of interest, and like so much of his
psychological work emphasises the wide field of subconscious mental activity
springing at odd intervals into consciousness. This Galton compares with the
sudden and silent appearance of the head of a seal above the surface of still
water and its just as sudden and silent disappearance, the observer being yet
aware that the seal has been continuously active in a manner unperceived
below the surface.
Three other psychological experiments on himself were made by Galton,
but the results were not published. He refers to them in his Mem.ories 1• In
the first, made in his youthful days, he was guided by a passionate desire to
suqjugate the body to the spirit, and determined that the will should replace
automatic acts. He applied this to breathing, and every breath was submitted to the will. The normal power of breathmg was dangerously interfered
with and he felt as if he should suffocate, if he ceased to will. He had a
terrible half-hour in which by slow and irregular steps the lost automatic
power was recovered. Secondly Galton determined to gain some of the
commoner feelings of Insanity. He adopted the plan of investing everything
he met with the imaginary attributes of a spy. Galton found the experiment
only too successful; in the course of a morning stroll by the time he had
1

pp.276-7.
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walked from Rutland Gate to the Green Park cabstand in Piccadilly every
'horse even on the stand seemed watching him, either with pricked ears, or
else disguising its espionage. Hours elapsed before the uncanny se'nsation
wore off and Galton said that he could only too easily -re-establish it.
, In his third experiment Galton strove to gain an insight into the abject
feeling which a savage has for his fetish or idol, and he fixed on the grotesque
figure on Punch'.<;wrapper, and made believe in Punch's possession of divine
. attributes, and his mighty power to reward or punish men according to their
treatment of him. The experiment gradually succeeded, and for a long time
he retained for Punch's image a large share of the feelings that a barbarian
has for his idol and learnt "to appreciate the enormous potency they might
have over him."
Personally I have been much puzzled by the resurrection in modern days
of the mascot, and by the apparent depth of feeling in Bome minds with
regard to mascots; re-reading Galton's experiment with Punch, explained to
.my unimaginative mind how easily such reversions to fetishism may arise in
the case of more emotional natures among modern men.
These three experiments aptly illustrate what serious endeavours Galton
made to understand and appreciate the workings of his own and other men's
minds.
C. INQUIRIES INTO HUMAN FACULTY AND ITS DEVELOPMENT, 1883.

This is the third of the larger works of Francis Galton, but it differs to
,so~e extent from the earlier two in heing more completely a summary of the
memoirs of the preceding ten to twelve years 1. It is true there is a good
deal added, but there is a considerable amount omitted, and those omissions
to sOme extent may lead the reader of the book to suppose the conclusions
based. on less substantial evidence than a reader of the memoirs would have
before him. On this account I have considered it best to discuss the memoirs
at length, and in this section merely to supplement the earlier sections of
this and those of the following chapter by drawing attention to novel points.
Writing. of the memoirs he had published since the appearance of
Hereditary Genius in 1869 Galton says:
"They may have appeared desultory when read in the order in which they appeared, but
as they had an underlying connection it seems worth while to bring their substance together
in logical sequence into a single volume. I have revised, condensed, largely rewritten, transposed old matter, and interpolated much that is new; but traces of the fragmentary origin of
the work still remain, and I do not regret them. They serve to show that the hook is intended
to be suggestive, and renounces all claim to be encycl()paedic. I have indeed, with that object,
avoided going into details in not a few cases where I should otherwise have written with
fullness, especially in the anthropometric part. My general object has been to take -note of the
I Of the twenty-two memoirs on which the work is based seventeen have been already
considered in this or earlier chapters, fOUl' will be dealt with in Chapter XII and one in
Chapter XIII. For the titles of these memoirs: see AppendiX, pp. 338-9 of the work. Three
memoirs on composite photography (including that on 'Generic Images '), the memoir on the
fertility, of Town and Country populations, that on Test Weights and that oil Galton's Whistles,
together with the questionnaire on visualising, are reproduced on pp. 340-80 of the Appendix.
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varied hereditary faculties of different men, and of the great differences in different families
and races, to learn how far history may have shown the practicability of supplanting inefficient
human stock by better strains, and to consider whether it might not be our duty to do so by
such efforts as may be reasonable, thus exerting ourselves to further the ends of evolution more
rapidly and with less distress than if events were left" to their own course
I thought it safer
to proceed like the surveyor of a new country, and endeavour to fix in the first instance as
truly n.s I could the position of several cardinal poin~." (pp. 1-2.)

It is clear from this passage that Galton recognised he was a pioneer.
He was, indeed, the first to grasp that if evolution be the true doctrine of
the development of living forms, then it is d~sirable for rational man
to take stock of his varieties, mental and physical, to measure their
evolutionary value, and to throw himself into sympathy with the changes
Nature foreshadows for his kind. The intention of Galton's work is to touch
on various topics more or less connected with the cultivation of'race or, as he
puts it (p. 24), with "eugenic" questions 1 • Galton proposes to tell us the range
ofqualities found in man and therein must lie man's possibilityof improvement.
Is it not a religious duty of the men of to-day to leave their race better than
they found it? Or; as Rt>manes phrased Galton's idea: Is it not m.an's high
prerogative to cooperate with the unknown Worker in promoting the great
work? The world was not ripe for such a doctrine in 1883, and, needless to
say, it raised theological ire. The Guardian published a thoroughly hostile
review from which I cite a few sentences:
"The author cannot even refrain from trespassing upon the territory of those with whom
he is at issue, a territory which for him is not matter, which cannot be seen, or touched or
measured or weighed-and so cannot be proved (by his method of proof) to exist. Weare
henceforth to apply ourselves to elicit the 'religious significance' of the doctrine pf evolution;
whether if we substitute for religious anti-religious, Mr Ga-lton would be able to demonstrate
any difference in the mea.ning conveyed by the words he uses we take leave to doubt."

Speaking of Galton's remarks on the herd (see our p. 74) the critic writes:
" A small tribe is sure to be slaughtered or enslaved; a. large one falls to pieces through ita
own 'unwieldiness.' It must be 'either deficient in centralisation or straightened for food or
both.' 'Self-reliant individuals' are required; but neither too few nor too many. The impOrtance of gregarious instincts in savage life is fully set forth; but they are not equally important
to 'all forms of savage life.' Natural selection tends to give one leader 'and to repress superabundant leaders.' As we ha.ve been taught before, this wonderful law of natural selection
creates and destroys, reduces a.nd enlarges, raises and represses, originates and annihilates."

Galton, as we know, discussed only the objective efficacy of prayer (see
our pp. 115-17), and the critic cites his words with the comment we give
following them:
1 "That is, with questions bearing on what is termed in Greek eugenes, namely, goOd in
stock, hereditarily endowed with noble qualities. This and the allied words, eugeneia, etc., are
equally applicable to men, brutes and plants. We greatly want a brief word to express the
science of improving stock, which is by no means confined to questions of judicious mating,
but which, especially in the case of man, takes cognizance of all influences that tend in however"
. remote a. degree to give to the more suitable races or strains of blood a better chance of prevailing speedily over the less suitable than they otherwise would have had. The word eugenics
would sufficiently express the idea; it is at least a. neater word and a. more generalised one
than viriculture, which I once ventured to use." (pp. 24-5; see our p. 110.) Thus the name for
the science of eugenics was invented just forty years ago.
pon
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"'We simply look to the main issue-Do- sick persons who, pray or are prayed for,
recover on the average more rapidly than others1'
'I have disooveredhardly any instance in which a medical man of repute has attributed
recovery to the influence of prayer.' 'The universal habit of thescientifio world to ignore
the power of prayer is a very important fact:
Is this a fact at a1l1 What evidence has Mr Galton to bring forward in support of this
outrageous assertion concerning the scientific world I f"

And again:
"A nation, he informs us, ought not to hold together by purely gregarious instincts, 'a mob
of slaves clinging to one another through fear,' it should consist of 'vigorous self-reliant men,
knit to one another by innumerable ties,' and as he ought to have added, well versed in the
Dew doctrines of evolution and determined to destroy their weaker brethren in obedience to
the great law of the survival of the fittest in the struggle for existence. Instead of wasting his
time upon the records of the past and preparing for a future state, the new animal man is to
'awake to a fuller knowledge of his relatively great position, and begin to assume a deliberate
part in furthering the great work of evolution.' It is his' religious duty,' says Mr Galton, to
do this 'deliberately and systema.tically.' This is the practical outcome of the-new philosophy
for the new animal-the only religious duty he has to perform in the new Cosmos 2."

I have cited these passages-very characteristic of the ecclesiastical
feeling of that day-to show how the anti-Darwinian odium theologicum was
w:ithin a. year ofDarwin's death transferred to his cousin, because, going farther
t.han- Darwin, he had seen that if the doctrine of evolution through heredity
and natural selection be true, then man ought touae this principle- as any
ather natural law to raise his kind. The thoug}:lt8 and purpoBeS of the Deity,
Florence Nightingale held, are only to be discovered by the statistical study
of natural phenomena, and both Francis Galton and Florence Nightingale.
believed that application of the results of such study was the religious duty of
man. Are we any nearer to-day than the theological world was in 1883 to a
true appreciation of that position? Are Dean Inge and Canon Barnes average
representatives of the modern Church, or is their grade, as Galton would
have put it, somewhere about the "suboctile"? We sadly fear that Father
W asmann, Mr G. K. Chesterton, and Herr Bumtiller would more nearly
reproduce the median theological mind of to-day. In 1883 it was probably
Romanes alone who recognised the fact that Galton was virtually marking
out the lines of what may be appropriately called a new religion.
"We have of late had so many manufactures of this kind that the market is somewhat
glutted, and therefore it is very doubtful how far this new supply will meet with a.n appropriate
demand; but we can safely recommend Mr Galton's wares to all who deal in such commodities
as the best which have hitherto been turned out. They are the best because the matenalsof
their composition are honesty and commonsense without admixture with folly or metaphorS."

After this slight indication of the reception the publication of Galton's _
work met with, I turn to its contents. The earlier pages discuss material
1 Yet surely Galton was merely stating a universal experience! - What chance of- publication
by a recognised scientific society would a memoir have if. the author, describing the sequence
of any physical or vital phenomena, added: "but according to my experience the sequence is
modified in x 0/ 0of cases by the power of prayer" ~ We must go back to Cuvier practically to
find breaks in the sequences of natural phenomena directly attributed in a. "scientific" memoir
to theocratic intervention.
2 The Guardian, July 4, 1883, p. 1001.
S Nature, Vol. XXVIJI, p. 98, Mar. 31, 1883.
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with which the reader of the present volume is familiar; they deal chiefly
with the anthropometric characters, with the variety in features, with the type
face as reached by composite portraiture, with the healthy, the diseased and the
criminal. Galton then reiterates his view on the influence of town life (see our
pp. 123-25). He next turns to a very important matter, which had been thrust
on his attention when dealing with Englisli men of science, namely Energy.
"Energy is the capacity for labour. It is consistent with all the robust virtues, and makes
a large practice of them possible. It is the measure of fullness of life; the more energy the
more abundance of it ;no energy at all is death; idiots are feeble and listless. In the inquiries
1: made on the antecedents of men of science no points came out more strongly than that the
leaders of scientific thought were generally gifted with remarkable energy, and that 'they had
inherited the gift of it from their parents and grandparents. I have since found the same to
be the case in other careers. Energy is an attribute of the higher races, being favoured beyond
all other qualities by na.tural selection. We are goaded into a.ctivityby the conditions and
struggles of life. They afford stimuli that oppress and worry the weakly, who complain and
bewail, and it may be succumb to them, but which the energetic man welcomes with a good
humoured shrug, and is the better for in the end.
The stimuli may be of any description: the only important matter is that all the faculties
should be kept working to prevent their perishing by disease. If the faculties ar.e few, very
simple stimuli will suffice. Even that of fleas will go a long way. A dog is continually
scratching himself, and a bird pluming itself, whenever they are not occupied with 'food,
hunting, fighting, or love. In those blank times there is very little for them 'to attend ·to
bel'Iides theil- varied cutaneous irritations. It is a matter of observation that 'well washed and
combed domestic pets grow dull; they miss the stimulus of fleas l ." (pp. 25-6.)

Galton further remarks that it does not follow that because men are
caipable of doing hard 'work that they like doing it. Some may fret if ,they
.cannot let off their superfluous steam, but others need a strong StimulU88uch
as wealth, ambition or passion to compel them to action.
"The solitary hard workers, under no encouragement or compUlsion except their sense ot
duty to,theirgeneration,areunfortunately rare among us." (p.26.)
"It may be objected that if the race were too healthy and energetic there would be in·
sufficient call for the exercise of the pitying and self-denying virtues, and the character of men
would grow harder in consequence. But it does not seem reasonable to preserve sicklyhreeds
for the sole .purpose of tending them, as the breed of foxes is preserved solely for sport a.nd·its
attendant advantages. There is little fear that misery will ever cease from the land, or that
the compassionate will fail to find objects for their compassion; but at present the supply
vastly exceeds the demand; the land is overstocked and overburdened with the listless and
the incapable.
In a.ny scheme of eugenics, energy is the most important quality'to lsvour; it is, as W'6
have seen,the basis of living action, and it is eminently transmissible by descent." (p. 27;)

Galton .next deals with sensitivity, describing his weight.,liftingand
whistle test for touch and sound. Speaking of discrimination by the senses,
he remarks on the 'limitation of language to express various degrees of difference by what we now term broad categories. He writes:
" We inherit our language from' barbarous ancestors, and it shows traces of its origin in the
imperfect ways by which grades of difference admit of being expressed. Suppose a pedestrian
is asked whether the knapsack on his back feels hea.vy. He cannot find a repl.y in two wo~
1 The humour of this passage quite escaped one critic. Otherwise 00 might have;re&li,wd
that Galton'sproduction in, the critic's case of "cutaneous irritations" was a most useful stimulus
against the critic himself growing dull.
32-2
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that cover more varieties than (1) very heavy, (2) rather heavy, (3) moderate, (4) rather light,
. (5) very light!. I once took considerable pains in the attempt to draw up verbal scales of
- more than five orders of magnitude, using those expressions only that any cultivated person
would understand in the same sense; but I did' not succeed. A series tha.t satisfied one person
was not interpreted in the same sense by another." (p. 33.)

The general aim of this section of Galton's work is to show that the range
'of sense discrimination in man is wide, that delicate discrimination is an
attribute of a high race, and that it is not, as some have supposed,'necessarily
associated with nervous irritability.
.
The author next emphasises the importance of family anthropometric
registers, a matter to which we shall shortly return. ' We may note his
·concluding remarks:
"The investigation of human eugenics-that is, of the conditions nnder which men of a
high type are produced-is at present extremely hampered by the want of full family histories,
both medical and general, extending over three or four generations. There is no such difficulty
in investigating a.nimal eugenics, because the generations of horses, cattle, dogs etc. a.re brief,
aDd the breeder of any such stock lives long enough to acquire a large amount of experience
'from his own personal observation. A man, however, can rarely be familiar with more than
two or three generations of ,his contemporaries before age has begun to check his powers; his
working experience must therefore be chiefly based upon records. Believing, as I do, that
human .eugenics will become recognised before long as a study of the highest practical importance, it seems to me that no time ought to be lost in encouraging and directing a habit of
cOmpiling personal and family histories. If the necessary materials be brought into existence,
it will require no more than zeal and persuasiveness on the part of the future investigator to
collect as la.rge a store of them as he may require." (pp.44-5.)·

Then follows a dis~ussion of statistical methods, in particular of the
'''ogive curve" (see our Chapter XII); it is followed by a study of character
(see our pp. 268-271), by a discussion of the criminal (see our pp. 229-231)
and the insane, and their heredity; and then we have the salient points ofthe
paper on gregarious and slavish instincts reproduced (see our pp. 72-'l4).
Galton next turns to the great variation in the visualising power of mali and
summarises, and to some extent expands, the memoirs we have already discussed (see our'pp. 236-45). He refers in more detail to blindfolded chess..
players, who play several games at once, and notes cases of orators mentally
reading manuscript in making speeches. ,
.
"One statesman has assured me that a certain hesitation in utterance, which he ha.s a.t
,times, is ~ue to his being plagued by th(l image of his mlitnuscript, speech with its original
e~sures and corrections. Hecannot lay the ghost, and hepU2;zles in trying to decipher it. ,
, 'Some. few persQos- see mentally in print every word that is uttered; they attend to the
visual equivalent and not to the sound of the words, and they read them off usually &$ from a.
long imaginary slip of pa.per, such as is unwound from telegraphic instruJ;Dents. The experiences differ in detail as to size and kind of type, colour of paper, and so forth, but are
alwaystbe same in the same person." (p. 96.)

Galton next' deals at some length with the visualising power of uncivi~
lised races; he notes that Bushmen and Eskimo are an exception to the rule
, 1 Fiye categories are usually adequate for the statistician; he has unfortunately often to
content himself 'with three. But if seven are desirable then not unreasonable results may be
obtained by such a system as (1) extremely heavy, (2) heavy, (3) rather heavy, (4) medium,
(5) rather light, (6) light, (7) extremely light,-provided personal equation is considered,
eliminated, or standardised.

PLATE XXIV

100

'0

120[/

2 0 / r - - - - - - - - - - 100
12

I

1

IHO

r.-r

Z3.

n oo

LJ L3

~

..eo

70

170

.0'"

P..JII.

3.i'VV0J\
1

1'1:::0.}0

_

1%.
D.e.

60

1UOO
I

E.D.r....

t~

G.c.H.. •..
0

~o

..:..

.

lb.

5

1.

&DO

~4 .

..

12
~OOl1200
• •••••••• ~
1 ..0 1.30

e.G.

~.'

MtIlIrilO Mtr."':r el""".

..'

~ ....~.... :~~

30

ts.

2C;.

..,,4-_are-

~-

I;

-

.

at)

w.&.......

• ~ ••••••••.• _100

100

WQ

,

().l.

5.

~

••••• 13

70

rv-:l
1~

: '":: : ~:
"?:: TI: __
.0}.'t:
••••••
_0 :•••••••

13.

/.:.~

4.

:w
JIB

CAl.

16
%7.

ao
.lJl.

1

11.5.

'Cus.

J

:&0
~13

1---Jr.lD.

:t7,.--.....,.03~O---~-~· et.cl.:----;u~

C.L..d.

-~
I%~

o
8

so,,.,.~~.

18.

.&

'-"0

N.

L,n

Z8

~

19.
7::n.

O.C.G-.

EXAMPLES OF NUMBER FORMS.

t:

100

'4% •

.~

~

.00

EwryrJ,IKb b..., fA,

e """-". + ' ..... po

c"""

futb.
7 6lrd

C_<l.
T 1 N _ ~

37

lhpl<Ol.~. 01'

.__-60

,/

,....~_

W, -.-~_ trt/il#1'.

0«.11"

71w

..

/2.-. <4p1Q<llJr

J:JO

L.O C-r.

•

.Q~

141 .. 1 "

~

~

38

n

1010 "U:-

J--,eH
..e.~H
of 10""-'

So....... ~_,

p,14&.&4I,108,

a.,.,....,.ida£

.. ~ b"9T.m'..-J,_hIintttib

/fran, 'lrnut>.
&I)~~~

.'1WlIIu"

..

oJ_C;.

•

gr1!Il!Ir&'•
~.

,. yPJ1.o....gru>v.

..

~

s f'l.eglt, 0>1<>ur.
• ~-irutt.,.,.

;Jp~.
~ bU.&.
I.

:100

I-

~

.a.

... xl

•

;1.D_r

10

G.B_h.

:-:
40

...

:-:- :.::

• •

'T

...
•

bJvJty

'1.

39

30

J~S:.t, .

:.:.:
U

)l.S:J_lo.

It

Joo

53

$9.

-4

1

~,

A-.

G

,~~

..........

.............

'Z

<············r·

30

OOO
.~

JI'O
(/

U.oOo':

~.~.·:-::/.i

Jo 000 , . -

--2~0-

47

\\ i

.r

......., ·..':>.100

ChbnlL
"

.H8 Si4«rS KwnIJo-Forml'U

::

~U'4C't'~ Ouw

)~

io" '"

f"

43.

1

.. &0

80

-

: ·

10

·

hQo." .._

n«ot" I

<

'T"""
......

;

i
.V.M...

'ig.7.

"0

~
-.

,
I

.:'". "

50.

?
./

57.

ttr,

'to

100

,

][.B.I'. :(lUJ.)

-

1DOO

.s~

50
::0

(H)

8.:.

!

~o

,
I

,<:0

/.
/

,,/
1%('

~ ,Ll1I1'<XI t,wd, If'iQoo flu,.,....,.

,
I

I
I

,
I

:F

I'

01

~~
H
..•'H'
......_"'t':_
.r~~

t-------7"--.. . --1A~F~.O!;-:... !;::.:;:::::::::~!o::~==~

:100._.
1%0

:

'0

,: 30

-~:
~::

:

_0

:

,

I

,,

56.

C-AlI:a.

o

:

f

•

•

.2'9,' .' 50
I ,~

::-!:°A
i'O.,,:~
...
i.o.........
~
o

:
, :

,

,

GO

1.00

;~:

49.

.

.
....
60

lIpe

..

=~
:~:

~O

S .B.li. (JLW) .

••

J.1Il..U

:.. _

.['

55.

1 ..

100

,

._ ••0 .... _

~-..icnr.bv-o$'

ItO

~

A.B.d.(How)
do

\
\

@)O.M.

10

I01

\

\ 7fl!qaJiK0
ISO

1

DQ

~- O"' ... ~...-iOJ,f1u,eye-.

IJrb -IVSt7

cJUUUJf!/oI'direictwrv 14

..... '18

,

J2,

dR8t!.1-ibetL ou; bWui~Ow

-~
i.a

L,.'11.....

. . . 16

30

58

1<l U

I.lI

1

J 0.1'

Psychological Investigations

253

and quotes from his paper in the Fortnightly of September 1880 (see our
pp. 238-41), and in concluding the subject expands the last paragraph of
that paper into his final expression of opinion:
"There can, however, be no doubt as to the utility of the visualising faculty when it is
duly subordinated to the higher intellectual operations. A visual image is the most perfect
form of mental representation whenever the shape, position and relations of objects in space
are concerned. It is of importance in every handicraft and profession where design is required.
The best workmen are those who visualise the whole of what they propose to do, before they
take a tool in their hands. The village smith and the carpenter who are employed on odd jobs
require it no less for their work than the mechanician, the engineer and the architect. Th~
lady's maid who arranges a new dress requires it for the same reason as the decorator employed
on a palace, or the agent who lays out great estates. Strategist!!!, artists of all denominations,
physicists who contrive new experiments, and in short all who do not follow routine, have
need ·of it. The pleasure its use can afford is immense. I have many correspondents who say
tha.t the delight of recalling beautiful scenery and great works of art is the highest that they
know; they carry whole picture galleries in their minds. Our bookish and wordy education
tends to repress this valuable gift of nature. A faculty "that is of importance in a.ll technical
and artistic occupations, that gives accuracy to our perceptions, and justness to our generaliS&:
tions, is starved by lazy disuse, instead of being cultivated judiciously in such a way as will
on the whole bring the best return. I believe that a serious study of the best method of·de-:
veloping and utilising this faculty 2, without prejudice to the practice of abstract-thought in
symbols, is one of the many pressing desiderata in the yet unformed science of education."
(pp. 113-4.)

Galton next passes to "Number Forms" and gives here the fullest account
that he has provided of them, although in no way comparable with the
range of his collected- material. He publishes three plates of" Number Fonhs"
and a fourth plate showing some typical associations of numbers with colours.
He also indicates· that some ·persons associate character with numerals, but
rarely, except in the case of 12, to which most pay great respect, is there
any agreement in the characterisation. Thus 3 may be a "treacherous sneak,"
a "feeble edition of 9," "a good old friend" and "delightful and amusing."
There is no agreement as to the sex of numbers, although Galton himself
imagined that the even numbers must of course be male (p. 144).
He then refers to the very strong evidence he had collected for the
hereditary character, not of particular number forms, but of the tendency to
visualise numbers. He next turns to colour associations and describes them
at considerable length (pp. 145-54). He emphasises the fact that while to
the ordinary man these associations of colour with letters or numbers appear
equally "wild and lunatic 3," no two colour visionaries agree in their schemes,
and one seer is scandalised and almost angry at the heresies of another!
I Napoleon I seems to have held that men whoformed mental pictures (tableaux), nomatter~hat
their intellect, courageand knowledge, were unfit to command. Maximesde (Juerre et Pensees, No. 73.
2 Galton, notwithstanding his evidence for the hereditary character of this faculty, yet held
that it could be developed by training, and cited Legros' old teacher Leooq de Boisbaudran, who
had developed at the Ecole N ationale de ])essin in Paris a complete training in .visualisation. It
can, no doubt, where it existll be developed by practice, but it may be questioned whether··it
can be originated in an individual without it, any more than musical sense or mechanical
ingenuity can be developed in those in whom they are not innate.
3 The complexity of some of the colour schemes as shown on Galton's Plate IV is marvellous; that plate required 14 colour stones to produce it lithographically; and therefore,
fascinating as it is, I cannot reproduce it here!
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A-s I have remarked, Galton -describes and figures ,only a Bmallpartefhis
material, -but enough to succeed
"in leaving a just impression of the V&Stvariety of mentaleonstitution that exists in 'the
world,and how impossible it is for one man to lay ·his mind strictly a.longside that of another,
except in the rare instances of close hereditary resemblanoe."(p. 154,)

The next section of the work is entitled Visionaries, and consists substantially of the material we have discussed in our 'resume of the "Visions
of Sane Persons" (see our pp. 243-45). The essential point is the frequency
with which the automatic construction·of fantastic £gurestakes place,and
their c?I!-tinuedseque~ce~ithout control of the volition. The transition of
such VISIOns to _hallucmatIOns was regarded by Galton as only a matter of
the intensity of nerve excitement, which might be producedbyill-hea1th,
brain-stonns or drugs. The following section ofthe -book underdiacusaion is
tenned "Nurture and Nature."
"Man," writes our author, "iB so educable an animal that it is difficult to distinguish
between that part of hiB character which has been acquired through educationaod circumstance and that which was in the original grain of his constitution." (p. 177.)

Galton considersthat the character ofa nation may not change, but a different phase or mood of it may become dominant owing to some accident
causing the special representatives of that phase to be for a time national
leaders.
"The love of art,gaiety, adventure, science, religion
different times." (p. 178.)
,

may~

severally paramount at

Now follows a passage which I think .must be cited as a whole, for it
needs BOrne consideration:
"Ooe of the m08tnotable changes -that can come over a .nation ;is :from .a statecorresponding to that of our past dark ages into one like that of the Renaissance. In the firstea.se
the minds of men are wholly taken up with routine work, and in copying what their ,predeeessors have done; they degrade into servile imitators and submissive slaves to thepast.ln
the second case Borne circumstance or idea has finally discredited the authorities that impeded
intellectual growth, and has unexpectedly revealed new -possibilities. Then the mind of the
nation is set free, a direction of research is given to it, and all the exploratory and hunting
instincts are awakened. These Budden eras of great intellectual progress cannot be due to any
alteration in the natural faculties of the race, because there has not been time for that, but
to their being directed to productive channels. Most of the leisure of the men of every nation
is spent in a round of reiterated actions; .ifitconld be spent in continuous advance along new
lines of research in unexplored regions, vast progress would be sure to be made-It has been
the privilege-of this -generation to have had fresh fields of research pointed out to them by
Darwin, and to have undergone a new intelle.ctual birth under the inspiration of his fertile
genins."(pp. 178-9.)

The comparison ofthe Darwinian movement with that ofthe -Renaissance
is a very apt one. But in neither case was it the "mind of the nation"
which was set free. The movement in Germany, for instance, merely transferred the masses of the people .physically and mentally fromonebondage~te
a second, and where the new ideas did reach them they became symbols of an
economic .revolt, as in the Peasants' Rebellion, rather than marks of great
intellectual progress. So it has been with the Darwinian doctrines, they
did just reach and interest the more thinking working men in ,the seventies,
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but they have ceased to have any meaning for the bulk of the population
to-day; its problems are essentially economic, and it will accept as an intellectual faith any doctrine which apparently offers better economic conditions\ The error is tha.t we assume great progress- in the intellectual views
of the leaders of thought in a nation always corresponds to some'mental development, or to some change in the culture of the mass of the people.
Galton concludes this section (p; 182)by stating that while we know "that
the bulk of the respective provinces of nature and of nurture are tota.lly
different, and although the frontier between them may be uncertain," yet" we
are perfectly justified in attempting. to appraise their relative importance."
Our author now turns to Assoc~ations.. He writes:
"The furniture of a man's mind chiefly' consists of his recollections and the. bonds that
unite them. As all this is the frnit of experience, it must differ greatly in different minds
according to their individual experiences. I have endeavoured to take stock of my own mental
furniture in the way described in the next chapter, in which it will be seen how large a part
consists of childish recollections, testifying to the permanent effect of many of the results of
early education." (p. 182)
"The character of our abstract ideas, therefore, depends to a
considerable degree on our nurture." (p. 183.)

r think in these remarks Galton does not allow adequately for the difference in receptivity in the material educated. Galton and his brothers,
Darwin and Erasmus, had very similar early nurtures, but what made the
elder brothers merely country gentlemen in ideas and habits, and the younger
brother a foremost man of science of his day? Surely it was a differentiated
receptivity, which caused Francis to store his mind-from practically the
same environment-in a wholly different way; and there can be little doubt
that this. receptiVity. which stored experiences wholly otherwise than hiS
brothel'S did, was an innate faculty, a result of nature not of nurture. Again,
many lads had the training of a classical school and of a university, precisely as Charles Darwin had, but their receptivity was very different in its
selection from his, and the result left them largely mediocrities. That basal
distinction was one of nature. Again, it is not only'the selective action in
storing experiences, but the manner in which the brain associates them,
~hich is im{>ortant..r cannot think, ther~fo~e, that. b~cause Galton in his
Psychomet'Nc Expertments 2 found many of Ius assoCIatIons were from early
childhood that this denotes a large part played by nurture in mental efficiency. I think the eflectiveness of the brain in summoning fitting associations, is recognised by Galton in the following section of his book entitled
Antealiamber of Consciousness. Here he writes:
1 A recent. talk with a Russian Soviet professor from Moscow threw some light on the
idealist views; of the Soviet leaders. The results of modern science were to be broadcastOO
among: the people, and, the ecclesiastics who opposed this were to be removed; it was to be
science for the people as against theological bondage, but the new scientific faith Was to be
associated with an economic revolution, which would benefit the masses. There certainly is
a. philosophic reading of history-what we might term a.n a.nthropological sense-in this combination. And I await with greater interest and more understanding the outcome of these
idealistic scientists and politicians! .
.
!f He reproduces largely his papers on this subject (see our pp. 233;..36) in pp. 185-20S
of the I'tlfJUiries.
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." When I alii engaged in trying to think anything out, the process of doing so appears to
. me to be this: the ideas that lie at any moment within my full consciousness seem to attract of
. their own accord the most appropriate out of a number of other ideas which are lying close at
hand, but imperfectly within the range of my consciousness. There seems to be a presencechamber in my mind where full consciousness holds court, and where two or three ideas are at
the same time in audience, and an antechamber full of more or less allied ideas, which is
situated just beyond the full ken of consciousness. Out of this antechamber the ideas most
nearly allied to those in the presence-chamber appear to be summoned in a mechanically
logica.l way, and to have their turn of audience. The successful progress of thought appears
to depend-first, on a large attendance in the antechamber; secondly, on the presence there
of no ideas except such as are strictly germane to the topic under consideration ; thirdly, on
the justness of the logical mechanism tha.t issues the summons. The thronging of the antechamber is, lam convinced, altogether beyond my control; if the ideas do not appear, I cann~t create them, nor compel them to come. The exclusion of alien ideas is accompanied by a
sense of mental effort and volition; whenever the topic nnder consideration is unattractive,
otherwise it proceeds automatically, for if an intruding idea find nothing to cling to, it is
unable to hold its place in the antechamber and slides back again." (pp. 203-4.)

Galton's analysis suggests the importance of (i) the selective action of
the brain in storing ideas drawn from experiences, and of (ii) its efficiency in
associating these ideas. In both these faculties it seems to me that we are
dealing with an innate quality of the brain, which distinguishes two brothers
reared under the same environment, or two youths educated in the same
way in the same school and the same university. It is impossible to reproduce here the whole of Galton's suggestive thought in this section of his
work on the Antechamber of Consciousness; we must refer the reader to
the work itsel£ Ope further citation of a characteristic kind may be given :
"Extreme fluency and a vivid and rapid imagination are gifts naturally and healthfully

possessed by those who rise to be great orators or literary men, lor they could not have
become successful in those careers without them. The curious fact already alluded to of five
editors of newspapers being known to me as having phantasmagoria, points to a connection
between two forms of fluency, the literary and the visual. Fluency may be a.lso a. morbid
faculty, being markedly increased by alcohol (as poets are never tired of telling us), and by
various drugs, and it exists in delirium, insanity, and states of high emotion. The fluency of
a vulgar scold is extraordinary." (pp. 205-6.)
.

Galton's next section is entitled "Early Sentiments" (pp. 208-16), and
in it he endeavours to show that
" the power of nurture is very great in implanting sentiments of a religious nature, of terror
and of aversion, and of giving a fallacious sense of their being natural instincts." (p. 216.)

He states that:
" The models upon whom the child or boy forms himself are the boys or men whom he ha.s
been thrown amongst, and whom from some incidental cause he may have learnt to love and
respect. The every.day utterances, the likes and dislikes of his parents, their social and caste
feelings, their religious persuasions are absorbed by him; their views or those of his teachers
become assimilated and made his own." ... "He is born prepared to attach himself as a climbing
plant is naturally disposed to climb, the kind of stick being of little importance." (p. 208.)

It seems to me that Galton overlooks here the fact that" slavish acceptance" is very frequently an inherited character. The child accepts the first
thing placed before it, not necessarily because it is the first thing or comes
from its parents, but because it lacks desire' to inquire for itsel£ Galton
asserts that mere chance of birthplace makes religion a matter of accident,
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but it is not chance, but mental inertia which leads many persons to retain
the religion of their childhood without further inquiry. I cannot lay the
stress Galton does on the danger of dogma or sentiments instilled in early
youth becoming ingrained in the character. One sees too many young people
now-a-days who have changed the religious and social faiths of their childhood, to lay exaggerated stress in this respent on nurture. It may have been.
true 40 years ago that:
"In subjects unconnected with sentiment, the freest inquiry and the fullest deliberation
are required before it is thought decorous to form a final opinion; but whenever sentiment is
involved, and especially in questions of religious dogma, about which is more sentiment and
more difference of opinion among wise, virtuous and truth-seeking men than about any other
subject whatever, free inquiry is peremptorily discouraged. The religious instructor in every
creed is one who makes it his profession to saturate his pupils with prejudice." (p. 210.)

Whatever the religious instructor of to-day may say or do, I think it
would have small effect on the youth of to-day! They have won their
freedom, or, perhaps, it were truer to say, it has been won for them, and in
my experience they think and choose for themselves both their social and
their religious creeds. Those that do not, fail, not so much from prejudices
inculcated by parents and pastors, as from intellectual inertia, which the
careful observer will probably recognise as the really vital contribut.ion of
the parents to their offspring l • Still we may well agree with Galton that
"there are a vast number of foolish men and women in the world who marry and have
children, and because they deal lovingly with their children it does not at all follow that they
can instruct them wisely." (p. 210.)

Galton points out that the wisest men of all ages may have led upright
and consistent lives and been honoured by a wide circle for their unselfish
furtherance of the public good, but that they have belonged to many races,
and have been claimed by many dogmatic faiths (pp. 211-13).
Conscience is next dealt with and it is stated that it arises from two
sources (a) inheritance, and (b) early training. Ethnologists have shown that
conscience varies from race to race and age to age; i~ is partly transmitted
by inheritance in the way and under the conditions suggested by Darwin 2:
"The value of inherited. conscience lies in its being the organised result of the social experience of many generations, but it fails in so far as it expresses the experience of generations whose habits differed from our own. The doctrine of evolution shows that no race can
be in perfect harmony with its surroundings; the latter are continually changing while the
organism of the race hobbles after, vainly trying to overtake them. Therefore the inherited
part of conscience cannot be an infallible guide, and the acquired part of it may, under the
influence of dogma, be a very bad one. The history of fanaticism shows too clearly that this is
not only a theory but a fact. Happy the child, especially in these inquiring days, who has
been taught a religion that mainly rests on the moral obligations between man and man in
domestic and nstionallife, and which, so far as it is necessarily dogmatic, rests chiefly on the
proper interpretation of facts about which there is no dispute,-namely, on those habitual
occurrences which are always open to observa.tion, and which form the basis of so-called
natural religion." (p. 212.)
1 Discussing recently with a friend whether Galton's views applied to the young people of
to-day, I mentioned a number of them known to us both who had certainly thought for themselves. The reply came: "Yes, but they have minds," and not till the words were out of the
mouth did the speaker realise that the case had been given away.
.
2 The Descent qf Man, 1871, Vol. I, p. 102, etc.
PGII

33

258

Life and Letters of Francis Galton

Terror, Galton asserts, is early learnt and he refers to the manner in
which gregarious animals learn it from each other. In man, he mentions
the inculcation in medieval times by preachers and artists of a belief in the
horrible torments of the damned, and suggests that as torture was practised
in the judicial proceedings of those days and was considered an appropriate
attribute of the highest authority, so there appeared no inconsistency in a
supremely powerful ruler, however beneficent, making the freest use of it.
Aversion, like terror, is easily taught, and Galton points to the ideas concerning clean and unclean of Jews and Mussulmans. He even notes that his
sojourn in the East during a very receptive stage of his life (see our Vol. I,
Chap. VI) had impressed upon him the nobler aspects of Mussulman civilisation (see Vol. I, p. 207 and II, p. 28), and that he then adopted some of their
aversions, even 40 years later looking upon his left hand as unclean (p. 216).
Whatever present-day readers may feel as to the power of nurture in
implanting dogmatic belief, or in creating terrors and aversions in the mind
of the child which it is not able thereafter to cast off, there is no doubt that
the theological readers of 1883 were vastly incensed by Galton's book and
gave expression to it in a series of hostile criticisms.
Galton's final answer l to the problem of the relative strengths of Nurture
and Nature is based, as we have indicated elsewhere (pp. 126-29), on the
"History of Twins." This subject occupies pp. 216-43 of his treatise, but
it is unnecessary to repeat its conclusions here. He finishes his section by reference to the small effect, that nurture has on the nature of the young cuckoo.
Then follows a reproduction of the memoir of 1865 on the Domestication
of Animals (see our pp. 70-72). Galton claims that the facts cited show
the small power of nurture against adverse natural tendencies. By this he
means that every wild animal has practically had its chance of being
domesticated, but that nurture has in the great bulk of cases failed to
achieve domestication. Those who fail, sometimes only in one small particular,
are destined to perpetual wildness so long as their race continues. " As
civilisation extends they are doomed to be gradually destroyed off the face of
the earth as useless consumers of cultivated produce." Galton infers that
because very slight differences may make domestication impossible in related
species, so very slight differences in the natural dispositions of human races
may either lead them irresistibly to a certain career or make that career
impossible (p. 271). Galton's next section is entitled: Possibilities of
Theocratic Intervention and here again he commits the unpardonable offence of trespassing fearlessly upon the territory of those with whom he is
at issue (see our p. 249); I fear this practice is rather the rule in the case of
warfare, which is not unusually carried even into the enemy's camp. Be
this as it may, Gdolton replies to the criticism that it is idle to compare the
intensities of nature and nurture, because these may not be the only influences at work. There is the possibility of theocratic interference either
on the Deity's own initiative or as a response to prayer. Galton endeavours
1 "There is no escape from the conclusion that nature preva.ils enormously over nurture
when the differences of nurture do not exceed those commonly found a.mong persons of the same
rank of society and in the sa.me country." (p. 241.)
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to show t.hat there is only one mode of theocratic interference, which could upset the statistical comparison of the relative intensities of nature and nurture.
He illustrates his point by supposing a caretaker tending a large number
of silkworms of various breeds and fed indifferent ways, and that an observer
:watched his proceedings as well as he could, but only during the day-time
and through a telescope. Now the caretaker might have a custom, of which
the observer was ignorant, of feeding the silkworms in various ways during
the night, .and Galton asks how this' would affect the statistical conclusions.
He suggests four possibilities and considers in each case that the caretaker's
unobserved interference would not affect the statistical conclusions based
upon classifications by nature and by nurture. But, I think, the reason of
this is that Galton supposes the caretaker to pay attention in his secret
proceedings only to race (i.e. natnre) and to the day feedings of these races
(i.e. nurture). What if he thought nothing about race or day feedings, but
classified his worms by some characteristic of the individuals? Suppose he
fed them differentially so as to bring all worms up to practically the same
size and colour, which might be the very characteristics by which the observer
had classified respectively for nurture and breed? Clearly no comparison of
the effects of nurture and nature would be possible, and by less complete
changes the observer might be led to vert false conclusions. Further, this
would be done without the caretaker knowmg, as Galton supposes in his fifth
alternative, that he was watched and, because he objected to being watched,
devising plans to deceive the observer. There is no necessity to suppose
"the homologue would be a god with the attributes of a devil, who misled humble and earnest
inquirers after truth by malicious artifice." (p. 275.)

There is in fact no need to appeal to Milton's God, who could be moved to
laughter by man's quaint attempts to understand his works X.
Surely the problem is of a different kind. Either theocratic interference
is perpetual and consistent, in which case it is as definite as any law of
nature, and cannot be distinguished from it, and will not alter statistical
results; or, it is occasional and capricious, in which case statistical samples
taken under apparent sameness of physical environment will give divergent
results. The general stability of statistical ratios, like the general fu~lment
of prediction from so-called physical laws of nature, is the best argument
against occasional and capricious theocratic interference. On pp. 277-94
Galton repeats his statistical arguments (see our pp. 115-17) against the
"Objective Efficacy of Prayer." He expands to'some extent his earlier
arguments:
"The cogency of all these arguments is ma.terially increased by the recollection that many
items of ancient faith have been successively abandoned by the Christian world to the domain
I

Paradise Lost,Bk

11. 70 et seq. :
"Or if they list to try
Conjecture, he his fabric of the Heavens
Hath left to their disputes, perha.ps to move
His laughter at their quaint opinions .wide
Hereafter, when they come to model Heaven,
And calculate the stars."

VIII,
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of recognised superstition. It is not two centuries ago, long subsequent to the days of Shak,espeare and other great men whose opinions still educate our own, that the sovereign of this
country was accustomed to lay hands on the sick for their recovery, under the sanction of a
regular Church service, which was not omitted from our prayerbooks till the time of George II.
Witches were unanimously believed in and were regularly exorcised, and punished by law, up
to the beginning of the last century. Ordeals and duels, most reasonable solutions of com·
plicated difficulties according to the popular theory of religion, were found untrustworthy in
practice. The miraculous power of relics and images, still so general in Southern Europe, is
scouted in England. The importance attributed to dreams, the barely extinct claims of
astrology, and !!,uguries of good and evil lucks, and many other well-known products of superstition which are found to exist in every country, have ceased to be believed in by us. This is
the natural course of events, just as the Waters of Jealousy, and the Urim and Thummim of
the Mosaic Law had become obsolete in the times of the later Jewish kings. The civilised
world has already yielded an enormous amount of honest conviction to the inexorable requirements of solid fact; and it seems to me clear that all belief in the efficacy of prayer, in the
sense in which I have been considering it, must be yiE1lded also. The evidence I have been
able to collect bears wholly and solely in that direction, and in the face of it the onus probandi must henceforth lie on the other side." (pp. 293-4.)

The following section is termed Enthusiasm (pp. 294-98), and is concerned not so much with "ardent zeal" in any kind of work, as with the
definition· of the word in its proper range-" a belief or conceit of private
revelation; the vain confidence or opinion of a person that he has special
divine communications from the Supreme Being or familiar intercourse with
him I." Galton remarks that to a large number of the ablest class of mankind the idea of an indwelling divine Spirit, with which they can commune,
is so habitual and vivid as to be an axiomatic truth to them. This possibility, he says, has been to him a real and almost lifelong subject of thought,
and has been a motive for many of the inquiries in his book, for were
this "enthusiasm" a reality and not a vain confidence, it is clear that those
races should be encouraged who are characterised by spiritual-mindedness,
for they would be far more worthy occupants of the earth than the generalityof ourselves (p. 395). Those who have known Francis Galton, and
so realised his innate simplicity of mind, will appreciate as no others can
that there was no flippancy in his words.
"There is no subject more worthy of reverent but thorough investigation than the objective
evidence for or against the existence of inspiration from an unseen world, and none that
up to the present time has so tantalised the anxious and honest inquirer with unperformed
promise of solution. The arguments scattered or hinted at throughout this book are negative
so far as they go, but it must be borne in mind that they would be scattered to the winds by
solid objective evidence on the other side, such as could be seriously entertained by scientific
men desiring above all things to arrive at truth." (pp. 295-6.)

Galton then cites the points in his Inquiries which bear on the axiomatic
assumption of inspiration, the visions of apparently objective character, the
fluency which is considered automatic unless it deals with devout subjects, the
prevalence of extreme forms of religious rapture among the hysterical and insane, the axiomatic necessity, to those that perceive them, of their individual
number forms or colour associations. Lastly, Galton claims-and here the
dogmatic theologians would not be at one with him-that "it appears to be
tacitly recognised by all that the absolute and final court of appeal is not
1

Galton cites this definition as occurring in a "recent" dictionary.
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subjective but objective." We cannot assert that our own instinctive convictions alone are to be trusted, we are forced to grant no less trustworthiness
to the convictions and fancies of others. All such convictions should be
tested, whenever possible, by appeal to facts which admit of repetition, for
experience shows that only observations of such facts lead to results which
can be universally acknowledged. Galton itisists on the duty of suspending
our belief and maintaining the freedoin of our mental attitude whenever there
is strong reason to doubt (p. 298). The section on Enthusiasm closes with
a fine paragraph, which indicates how far astray the critics went, when they
labelled Galton a materialist:
"There is nothing in any hesitation that may be felt as to the possibility of receiving help
and inspiration from an unseen world, to discredit the practice that is dearly prized by most
of us, of withdrawing from the crowd and entering into quiet communion with our hearts,
until the agitations of the moment have calmed down, and the distorted mirage of the worldly
atmosphere has subsided, and the greater objects and more enduring affections of our life
have reappeared in their due proportions. We may then take comfort and find support in the
sense of our forming part of wha.tever has existed or will exist, and this need be the motive
of no idle service, but of an active conviction that we possess an influence whi()h may be
small but cannot be inappreciable, in defining the as yet undetermined possibilities of an
endless future. It may inspire a vigorous resolve to use all the intelligence and perseverance
we can command to fulfil our part as members of one great family that strives as a whole
towards a fuller and a higher life." (p. 298.)

It was a great revolution in thought that Galton was proposing and.
probably few grasped its extent in 1883. He had in mind a new religion, a
religion which should not depend on revelation, physical to a few selected
men, or psychical to a few individuals. Man was to study the purpose of the
universe in its past evolution, and by working to the same end; he was to
make' its progress less slow and less painful in the future. Darwin had
taught evolution as a scientific doctrine; Galton proposed that this new
knowledge should be applied to racial and social problems, and that unders:a:nding of, sympathy with, and aid in t.h~ progres~ of the general evolution of
hvmg forms should be accepted as rehgIOus duties. If the purpose of the
Deity be manifested in the development of the universe, then" the a~m of man
should be, with such limited powers as he may-at present possess, to facilitate
the divine purpose. Before Darwin, living forms, indeed the world itself, had no
history; there was held to be no serious ethnological difference between the first
man and modern civilised man; the reptile and the mammal were coeval.
Darwin for the first time gave a real history to living forms, and Galton
following him said: Study that history, study the Bible of Life, and you will
find your religion in it, and a new and higher morality as well. Thereby he
raised Darwinism on to a higher, a spiritual plane. Thus it comes about that
the last 40 pages of Galton's Inquiries into Human Faculty contain some
of the finest passages he ever wrote, for they are devoted to his philosophical
or rather religious views, and to their Darwinian basis. Galton saw m his
doctrine a new moral freedom for man and a new religion based on scientific
knowledge. His theological critics found it pure materialism,.a fresh war
against Heaven. Who shall determine which party was in the right? These
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extreme divergences at least confirm Galton's statement that the mental
. differences of mankind are so great that evolution has ample material to
select from!
Galton starts his philosophical creed with a section on The Observed
Order of Events : his thesis here is that the universe is a single entity and
we ourselves are part of a mysterious whole "behind which lies the awful
mystery of the origin of all existence," the purpose of the universe. He
considers that the conditions which direct the evolution of living forms are
on the whol~ marked by their persistence in improving the birthright of
successive generations.
"They determine at much cost of individual comfort, that each plant and animal shall on
the general average be endowed at its birth with more suita.ble natural faculties than those of
its representative in the preceding generation. They ensure, in short, that the inborn qualities
of the terrestrial tenantry shall become steadily better adapted to their homes and to their
mutual needs." (p. 299.)
"If we summon before our imagination in a single mighty host, the whole number of
living things from the earliest date at which terrestrial life can be deemed to have probably
existed, to the latest future at which we may think it can probably continue, and if we cease
to dwell on the mis-carriages of individual lives or single generations, we shall plainly perceive
that the actual tenantry of the world progresses in a direction that may in some sense be
described as the greatest happiness of the greatest number." (p. 300.)

Galton remarks how, while the motives of individuals in the lowest stages
were purely self-regarding, they have broadened outaa evolutio't. went on.
Subjects of affection and interest other than self become increasinglf numerous
as intelligence and depth of character develop, and as civilisation extends.
He notes that as civilisation has advanced the sacrifice of personal repose to
the performance of social duties has become more common.
"Life in general may be looked upon as a republic where the individuals are for the most

part unconscious that while they are working for themselves they are also working for the
public good." (p. 300.)

This was indeed a refreshingly optimistic opinion! Even the period which
the physics of that day fixed for the available heat of the sun, upon which
organic life depends, did not daunt Galton. There are countless abortive
seeds and germs i among a thousand men selected at random some are crippled,
others insane, idiotic or otherwise incurably imperfect in body or mind; what
if our "world may rank among other worlds as one of these"? We know that
our ownJife is built up of the separate lives of billions of cells of which our
body is Composed. They form a vast nation, members of which are always
dying, while others grow to take their place. The continual sequence of these
little lives-unconscious of the whole-has its outcome in the larger and
conscious life of the man as a whole. Even this world of ours and
"our part in the universe may possibly in some distant way be analogous to that of cells in an
organised body, and our personalities may be the transient but essential elements of an immortal
and cosmic mind." (p. 302.)

Thus Galton, the pantheist, again )luts forth as a possibility his beautiful,
but unproven and unprovable dream (c£ our p. 114). All he can say of it is
that at least it is not inconsistent with observed facts. Yet even while he
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admits that the slow· progress of evolution is due to antecedents and inherent conditions of which we have not yet the slightest conception, he
throws out an idea which foreshadows in a startling way Einstein, and in
itself predicts how his doctrine may modify man's religious views. I have
not seen this strange passage quoted, nor do I know what Galton's readers
may have made of it in pre-relativity days.'- It runs:
"It is difficult to withstand a suspicion that the three dimensions of space and the
fourth dimension of time may be four independent variables of a system which is neither
space nor time, but something else wholly unconceived by us. Our present enigma &8 to
how a First Cause could itself ha.ve been brought into existence-how the tortoise of the
fable that bears the elephant, that bt".ars the world, is itself supported,-may be wholly
due to our necess&ry mistranslation of the four or more variables of the universe, limited by
inherent conditions, into the three unlimited variables of space and the one of Time." (p. 302).

An obscure passage, indeed, which one of us ought to have asked Galton to
interpret, but which now we can only place against Clifford's concept that
"matter is a wrinkle in space." Both men might have taught us to think had
our minds then been receptive.
Putting these high theories and suggestions on one side, Galton notes
two great and indisputable facts:
(i) That the whole of the living world moves steadily and continuously
towards the evolution of races that are progressively more and more adapted
to their complicated mutual needs and to their external circumstances.
(ii) That this process of evolution h&8 been hitherto carried on with
what men from their standpoint must reckon as great waste of opportunity
and life, and with little if any consideration for individual mischance.
~easured by man's criterIOn of'intelligence and mercy,
"the process of evolution on this earth has been carried out neither with intelligence nor
ruth, but entirely through the routine of various sequences, commonly called' laws,' established
or necessitated we know not how." (p. 303.)

Intelligent man has now been evolved. He has enormously modified the
surface of the earth and altered its distribution of plants and animals. This
new animal, man, endowed with a little power and some intelligence, ought,
Galton holds, to assume a deliberate and conscious part in furthering the great
work of evolution.
"He may infer the course it is bound to pursue, from his observation of that which it has
already followed, and he might devote his modicum of power, intelligence and kindly feeling to _
render its future progress less slow and painful Man has already furthered evolution very
considerably, half unconsciously, and for his own personal advantages, but he has risen to the
conviction that it is his religious duty to do so deliberately and systematically." (p. 304.)

Thus was the Darwinian doctrine raised by Galton to a religious creed.
The next section of the book, entitled &lection and Race, needs, I
venture to think, some modification. Galton, having only dealt with the
correlation of two variates, misunderstood, as I shall show later, the phe:
. nomena of regression. His statement here that the stringent selection of
the best speCImens of a race to rear and breed from can never lead to
any permanent result, is, I feel sure, erroneous, and due to a wrong interpretation of multiple regression. Further, I doubt his assumption of the
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diminished fertility of highly-bred animals, unless he supposed, as in the case
of the race-horse, a selection by one character, say, speed, only. There is,
I think, no evidence that a selection of man by both physique and mentality
would lead to an infertile race.
With Galton's statement that a low race, subjected to conditions of life
that demand a high level of efficiency, must be submitted to a very rigorous
selection involving great pain and misery, we can certainly agree. And we
can also do so in the suggestion that the terrible suffering would disappear
did we replace it by a higher race.
"The most merciful form," writes Galton, "of what I ventured to call 'eugenics' would
consist in watching for the indications of superior strains or races, and in so favouring them
that their progeny shall outnumber and gradually replace that of the old one." (p. 307.)

The following section of the Inquiries is concerned with the Influence
of Man upon Race (pp. 308-17). Galton gives in a very few pages an
able ethnographical survey of the world; he shows that in almost every
known country there are three or four races or sub-races of man competing
consciously or unconsciously for dominance. The process of evolution is still
going on around us, and we disregard it instead of studying it and facilitating
it. He raises a strong protest against that misleading word "aborigines,"
and points out that it dates from a time when a false cosmogony thought
the world youn~ and life to be of very recent appearance. There are to-day
practically no orIginal inhabitants of any district; all hold their lands only by
the robber-rights of their ancestors. It would be difficult indeed to find a
country which being unoccupied was colonised by its present inhabitants, and
thence to assert their right of occupation \ Such reasoning carried to its logical
conclusion might demand the complete surrender of Australia to the marsupials
or even the monotremes.
"There exists," writes Galton, "a sentiment for the most part quite unreasonable, against
the gradual extinction of an inferior race. It rests on some confusion between the race and the
individual, as if the destruction of a race was equivalent to the destruction of a large number
of men. It is nothing of the kind where the process of extinction works silently and slowly
through the earlier marriage of members of the superior race, through their greater vitality
under equal stress, through their better chances of getting a livelihood, or through their prepotency in mixed marriages. That the members of an inferior class should dislike being elbowed
out of the way is another matter; but it may be somewhat brutally argued that whenever two
individuals struggle for a single place, one must yield, and that there will be no more unhappiness OIJ,. the whole, if the inferior :rield to the superior than conversely, whereas the world
will be permanently enriched by the success of the superior 2."(p. 309.)
1 The preliminary discussion" of the recent peace terms at Versailles was accompanied by
much futile talk about the 'rights' of small nations and of racial units. No small people,
because it at present occupies a certain .area, can be said to have a 'right' to mineral resources
vastly exceeding its own consumption and essential to the needs of a. larger adjacent population.
Any allotment of lands based solely on 'aboriginal' or even present occupational 'rights' is
certain to be called in question by the pressure of race against race. The peace-makers of
Versailles lacked the knowledge that springs from a study of evolution.
2 A great deal of the missionary argument in favour of the retention of the negro in tropical
Africa.~ as against the India.n, or, as Galton proposed, the Chinese immigrant (see our p. 33),
arises from thefact that the negro's emotional nature makes him a more ready convert than the more
highly civilised Asiatics. Africa, like Europe of the folk-wandering days, has always been the
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Galton notes what enormous influence the men of former generations
have exercised unconsciously over the human stock of to-day. How differently world-history would have developed had our forefathers left the
'aborigines' of America, South Africa and Australia to the free occupation
of their lands.
"The power in man of varying the futnre human\tock vests a great responsibility in the
hands of each fresh generation, which has not yet been recognised at its just importance, nor
deliberately employed. It is foolish to fold the hands and to say tha.t nothing can be done,
inasmuch as social forces and self-interests are too strong to be resisted. They need not be
resisted; they can be guided." (p. 317.)

In the following section, termed Population, Galton refers to the increased danger of over-population owing to improved sanitation, lesser
mortality and the filling-up of the spare places of the world. He expresses,
as' Darwin did (see our p. 111), strong disapproval of Malthus' prudential
check as prejudicial to the better elements of the race who alone would be
prudent and self-denying, while the thriftless and improvident would crowd
the vacant space left by the prudenV. The 'misery-check'-as Malthus called
all influences other than the prudential, such as deaths through lack-of food
and shelter, overcrowding, war, etc.-does not seem to Galton to cover all
the causes which make one race decay in the presence of a second. He
thinks that an inferior race becomes listless and apathetic in the presence of
a superior one, and loses its virility. He believes that such apathy is less
a 'misery' than the prudential restraint where there is a keen desire for
marriage (p. 320).
Galton then turns to his own direct proposals for racial betterment. He
refers first to Dr J. Mathews Duncan's data for fertility and he uses these as if
(i) they represented the survivors at adult ages of those born, (ii) they
applied equally to all classes of intelligence and physique; he does not discuss
the differential infantile death-rate, nor the differential fertility rate of his
selected and rejected classes, nor the important question of the relative number
ofsl.lrvivors of early and of late marriages. He takes two groups, one of 100
mothers who marry at 20, and another of 100 mothers who marry at 29, and
considers their families would be 8'2 and 5'4 respectively. He then says
that they would contribute to the next 200 in the ratio of 115.. to 85. It
seems to me that the ratio should be 121 to 79. He makes the length of a
generation. on the average 31' 5 years, but takes 20 as being 4'5 years earlier and
melting pot of races, and it is safe to say that not a single race is 'aboriginal' in Africa to-day.
The Bushman and the Hottentot would have greater 'rights' than the negro to large parts
of Africa, but their claim might be worsted by the Rhodesian Man. He having no lineal
descendants, would compel us in justice possibly to ascend to a prot-simio-human, whence
descending to the rightful heirs, we might find the chimpaniees as the true aborigines!
1 While criticising. Malthus' main conclusion Galton pays him a high compliment: II I must
take this opportunity of paying my humble tribute of admiration to his great and originatwork, which seems to me like the rise of a morning star before a day of free social investigation.
There is nothing whatever in his book which would be in the. least offensive to this generation,
but he wrote in advance of his time and consequently roused virulent attacks, notably from his
fellow clergymen, whose doctrinaire notions upon the paternal dispensation of the world were
rudely shocked." (pp. 318-19.)
PGD
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29 years as 4'5 years later than the average age at marriage and so takes

27 and 36 years as the lengths of generations in the two classes. Thus in
108 years the early marrying class will have had four and the late marrying
class three generations. Galton's numbers on p. 322 should, I think, be
replaced by the following:
Relative contTibutions to MateTnal Populations.
Years

Early marriages (20)

Late marriages (29)

108
216
324-

2144-59
985

4-9
2412

The changes emphasise considerably Galton's argument, although exception may well be taken to some of its stages, in particular to the equality
of death-rates in large and small families. However, his general principle is
probably a correct one: namely that for the physically fit early marriage
means more numerous off~pring; Galton's next two sections indicate how
he. proposed to make use of this greater fertility in the case of the early
married His first suggestion is to give marks in competitive examinations
for 'family merit.'· Thus able youths would be favourably handicapped in
civil service examinations if they came of superior breed. A superior breed
is one which has been, successful in its callings and is physically fit.
"A thriving fa.mily may be sufficiently defined or inferred by the successive occupations of
its several male members in the previous generation, and of the two grandfathers. These are
patent facts ascertaina.ble by almost every youth, which admit of being verified in his neighbourhood and attested in a satisfactory manner. A healthy and long-lived family may be defined
by the patent facts of ages at death, and number and ages of living relations, within the degrees
mentioned above, all of which can be verified and attested. A knowledge of the existence of
longevity in the family would testify to the stamina of the candidate, and be an important
addition to the knowledge of his present health in forecasting the probability of his performing
a large measure of experienced work." ' (p, 325.)

Galton would feel his way gradually in these matters, but even a small
allowance to family merit would be great in its effect as indicating" that
ancestral f!ualities are of present current value." The second factor is that
of 'Endovnnent' of the able who have 'family merit.' As money has often
been left for marriage portions for poor girls, so it might be left for the
worthier purpose of marriage portions for able young people of 'family merit.'
In the seventies the college statutes of the older universities enforced
celibacy on the Fellows.
"The college statutes to which I referred were very recently relaxed at Oxford, and have
just been reformed at Cambridge. I am told that numerous marriages have ensued in consequence, or are ensuing, In Hereditary Genius I showed that scholastic success runs strongly in
families; therefore in all seriousness, I have no doubt, that the number of Englishmen naturally
endowed with high scholastic faculties will be sensibly increased in future generations by the
repeal of tht'.se ancient statutes." (pp. 329-30.)

As Halton very truly states, the wealth of the English race in hereditary
gifts has never been properly explored; and when it has been, the natural
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impulses of man ought to be sufficient to ensure that such wealth should no
more be neglected than the existence of any other possession suddenly
revealed to man.
In his Conclusion Galton sums up the third of the various inquiries in
his volume; he points out the vast variety of natural faculty, both advantageousand not, to be found in individuals, and the great differences
between human races. Man is variable and has changed widely in the course
of hundreds of thousands of years. This idea of growth in man had not been
grasped by the early cosmogony makers. Its recognition compels us
"to reconsider what may be the true place and function of man in the order of the world."
(p. 332.)
.
.

Galton confesses to having examined this question from many points of .
view, for
"whatever may be the vehemence with which particular opinions are insisted upon, its solution
is unquestionably doubtful. 1'here is a wide a.nd growing conviction among truthseeking, earnest,
humble-minded and thoughtful men, both in this country and abroad, that our cosmic relations
are by no means so clear and simple as they are popularly supposed to be, while .the worthy
and intelligent teachers of various creeds, who have strong persuasions on the character of
these relations, do not concur in their several views." (p. 332.)

He says the results of such inquiries as he has been able to make
do not confirm the common doctrines as to our relations with the unseen
universe. The one thing that he can see is that man has immensely modified
humanity by his action, and if he would only copsciously take its betterment
in hand, as a freeman shaping the course of future humanity, he might achieve
great ends far less ruthlessly and more economically than Nature alone.
"The chief result of these Inquiries has been to elicit the religious significance of the
doctrine of evolution. It suggests an alteration in our mental attitude, and imposes a new
moral duty." (p. 337.)

Thus Galton finally summarised his labours of more than 12 years.
Few of those who, in the following century, have quoted Galton's statement
namely that eugenics was a religion, have g.rasped fully its relation to
Darwin and Evolution. Huxley attacked the old orthodox beliefs because he
thought they fettered the development of science. Galton attacked them
because he thought current religion fettered the development of a higher
morality and a more rational religion. Huxley spoke at the ripe moment
and produced immediate effect. Galton spoke-as he himself recognisedbefore he could be understood. But those who know that even Norway,
Switzerland and Roumania. have now established their Institutes for the
Study of Eugenics, realise that Ga~ton's teaching is likely to affect civilised
man-now and in the future-in a manner only comparable with the influence
of a new religious faith. He brought the logical application of the doctrine
of evolution to the betterment of the human race. That in Galton's judgment was a science, a morality and the only rational religious faith.
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D. LATER PSYCHOMETRIC RESEARCHES

After the publication of the Inquiries into Human Faculty, Galton's psychical researches ceased to flow with the amplitude of the years 1876-1884,
but, as in the case of Geography, he never lost his interest in these matters,
and this is shown in a number of minor papers which he continued to issue
till at least 1896. These papers may be referred to here, but they mark the
transition of his mind to the more definite statistical standpoint of his
later years. His anthropometry was largely psychometric, but the statistical
basis was growing more developed and more satisfactory.
The first paper of this series which we must consider is entitled" Measurement of Character." It was published in the Fortnightly for August, 1884\
and the material appears to have been largely that of Galton's Rede Lecture
in the Senate House at Cambridge 2 • The opening paragraph explains Galton's purpose:
"I do not plead guilty to taking a shallow view of human nature, when I propose to apply,
as it were, a footrule to its heights and depths. The powers of man are finite, and if finite
they are not too large for measurement. Those persons may justly be accused of shallowness
of view, who do not discriminate a· wide range of difference, bilt quickly lose all sense of proportion, and rave about infinite heights and unfathomable depths, and use such like expressions, which are not true and betray their incapacity. Examiners are not I believe much
stricken with the sense of &we and infinitude when they apply their footrules to the intellectual performances of the' ~andida.tes they examine; neither do I see any reason why we
should be awed at the thought of examining our fellow creatures as best we may, in respect
to other faculties than intellect. On the contrary, I think it anomalous that the art of
measuring intellectual faculties should have become highly developed, while that of dealing
with other qualities should have been little practised or even considered." (p. 179.)

Galton then emphasises the importance of measuring the emotional
characters in man, for only by so doing can the individual know where he
stands among his fellow-men, and whether he is getting on or falling back.
"The art of measuring various human faculties now occupies the attention of many inquirers in this and other countries ...... , New processes of inquiry are yearly invented, and it
seems as though there was a general lightening up of the sky in front of the path of the
anthropometric experimenter, which betokeos the approaching dawn of a new and interesting
science. Can we discover landmarks in character to serve as bases of a surveyor is it altogether too: indefinite and fluctuating to admit of measurement1 Is it liable to spontaneous
changes, or to be in any way affected by a caprice that renders the future necessarily uncertain 1 Is man, with his power of choice and freedom of will, so different from a conscious
machine, that any proposal to measure his moral qualities is based upon a fallacy7 If 80 it
would be ridiculous to waste thought on the matter, but if our temperament and character
are durable realities, and persistent factors of our conduct, we have no Proteus to deal with
in either case, and our attempts to grasp and measure them are reasonable." (pp. 179-80.)
Vol. XXXVI, N.S. pp. 179-85.
I cannot find that this Rede Lecture was ever independently issued. "He [Frank] was
Rede Lecturer at Cambridge on May 27th, and we went to the Vice-Chancellor's and after to
Mrs Darwin's, and greatly enjoyed the four days; fortunately I was well at the time."
L. G.'s Record under 1884.
1
2
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Galton next gives his reasons for believing that character and temperament are persistent. These are summed up in:
(a) Heredity. A SOIl who inherits somewhat exclusively the qualities of
his father, "fails with his failures, sins with his sins, surmounts with his
virtues." His course of life has been predetermined by his inborn faculties.
(b) The life-histories of like twins, wh<.1 behave like one person. " Whatever spontaneous feeling the one twin may have had, the other twin at the
very same moment must have had a spontaneous feeling of exactly the same
kind." If we had in our keeping the twin of a man, who was his "double,"
we could obtain a trustworthy forecast of what the man would do under
any new conditions by submitting the twin to those conditions and watching
his conduct. (pp. 180-1.)
(c) The result of Galton's own inquiry into Free-will (see our p. 245),
which indicated how small seems the room left for a possible residuum of
free-will.
Galton concluded on the basis of these three researches that the character
which shapes our conduct is
"a definite and dura.ble 'something,' and that therefore it is reasonable to attempf°to measure
it." (p. 181.)

Now-a-days one might think that the statistical material on which Galton
based his conclusions was rather meagre, but most of his results have been
confirmed by more extensive researches\ He appears to have considered
that 'character' was in some way a unit entity:
"We must guard ourselves against supposing thal the moral faculties which we ~istinguish
by different names, as courage, sociability, niggardness, are separate entities. On the contrary,
they are so intermixed that they are never singly in action. I tried to gain an idea of the
number of the more conspicuous aspects of the character by counting in an appropriate
dictiona'rY the words used to express them. Roget's Thesaurus was selected for the purpose,
and I examined many pages of its index here and there as samples of the whole, and estimated
that it contained fully one thousand words expressive of character', each of which had a separate shade of meaning, while each shares a large part of its meaning with some of the rest."

(p. 181.)

From the more modern standpoint it would seem that the direct course
would be to measure various factors of character in individuals and to study
the extent of the inter-correlations of these factors. At any rate in children
it may be doubted whether such factors aso shyness, conscientiousness, selfconsciousness, temper, etc., are very highly correlated together. One would
rather anticipate that character was a hotch-potch of factors mixed in
different proportions for each individual.
However, Galton starts with 'character' as an entity like intellectual
capacity and suggests that as the latter may be sounded by definite tests
at individual points, so in character definite acts in definite emergencies may
be noted.
1 For example, that the factors of character are inherited, see Biometrika, Vol. III, pp. 131190; that growth and education have little influence on character, see Drapers' Research
Memoirs, Biometric Series, No.4.
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"Emergencies need not be waited for, they can be extemporised; traps as it were can be
laid..... ..A sudden excitement, call, touch, gesture, or incident of any kind evokes, in
different persons, a. response that varies in intensity, celerity and quality." (p. 182.)

Galton suggests that the cardiograph, the sphygmograph, and Mosso's
blood-pressure apparatus should be used to test the effect of various small
emotional shocks. To those conversant with relatively recent attempts by
similar means to measure emotional changes, it will possibly be surprising
that Galton suggested such investigations 40 years ago. He even wished
to meet the criticism that the presence of the recording instrument might
make itself felt and check the expression of the emotion. He accordingly
experimented on himself by wearing a Maret's pneumo-cardiograph/
"during the formidable ordeal of delivering the Rede Lecture in the Sena.te House at Cambridge... .... I had no connection established between my instrument and any recording
apparatus but wore it merely to see whether or no it proved in any way irksome. If I had
had a table in front of me, with the recording apparatus out of sight below, and an expert
assistant near at haud to turn a. stopcock at appropriate moments~ he could have obtained
samples of my heart's action without causing me any embarrassment whatever. I should have
forgotten all about the apparatus while I was speaking." (pp. 183-4.)

Methods of measuring the unmeasured, or trapping unobserved the emotional changes in men and women, delighted Galton above all things. He
was particularly pleased with Tennyson's where he tells us that
"Lmcelot returning to court after a long illness through which he had been nursed by
Elaine, sent to crave an audience of the jealous queen. The messenger utilises the opportunity
for observing her in the following ingenious way like a born scientist:
'Low drooping till he well nigh kissed her feet
For loyal awe, saw with a sidelong eye
The shadow of a piece of pointed lace
In the Queen's shadow, vibrate on the wall
And parted, laughing in his courtly heart.'''

And again-with a suggestion of grim possibilities at a social meal
Rutland Gate, which the actuality never to my knowledge fulfilled-

III

"The poetical metaphors of ordinary language suggest many possibilities of measurement.
Thus when two persons have an 'inclination' to one another, they visibly incline or slope
together when sitting side by side, or at a dinner table, and they then throw the stress of
their weights on the near legs of their chairs. It does not require much ingenuity to arrange
a pressure ga.uge with an index and dial to indicate changes in stress, but it is difficult to
devise an arrangement, that shall fulfil the threefold condition of being effective, not attracting
notice and being applicable to ordinary furniture. I made some rude experiments, but being
busy with~ther matters, have not carried them on, as I had hoped." (p. 184.)

Other suggestions in the paper dealt with the measurement of temper
and fault-finding. Galton concludes:
"The points I have endeavoured to impress are chiefly these. Fit-st, that character ought
to be measured by carefully recorded acts, representative of conduct. An ordinary generalisation is nothing more than a muddle of vague memories of mixed observations. It is an easy
vice to generalise. We want lists of facts, everyone of which may be separately verified,
valued and revalued, and the whole accurately summed. It is the statistics of each man's
conduct in small every day affairs, that will probably be found to give the simplest and most
precise mell.Sure of his character. The other chief point that I wish to impress is, that a
practice of deliberately and methodically testing the character of others and of ourselves is
not wholly fanciful but deserves consideration and experiment." (p. 185.)

Galton's Rede Lecture was a very graceful address; it was full of these·
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new, if now familiar ideas, but it was a lecture of suggestion, and accordingly
the reader must not expect to find in it statistics of actual measurements of
character. It serves to explain, however, the links in Galton's own mind
between his work on Heredity, his paper on Twins and his study of Free-will.
At the very time Galton was writing this lecture he was collecting data by .
aid of his Family Records (see our Chaptet XIII) on the distribution of one
phase of character, namely, Temper in English Families. A First Report on
his results was published in the Fortnightly Review, July, 1887 1• The paper
from more than one standpoint is slightly disappointing, and as Galton
himself remarks he had to set to work on rough materials with rude tools
(p. 29). The criticisms that one may raise are of the following kinds.
The descriptions of temper are all verbal, and although many epithets are
used, Galton in the main classifies into 'Good Temper' and 'Bad Temper;'
His' Good Temper' contains not only the 'forbearing' and 'self-controlled'
but the 'submissive,' 'timid' and 'yielding.' His 'Bad Temper' contains
not only the 'quick tempered,' but the' bickering' and the' sullen.' My own
investigations seem to suggest a fundamental difference in 'Good. Temper'
between the Self-controlled and the Weak class, and the Sullen cannot
profitably be put in the same category with the Choleric. Galton does indeed
make a five-group classification, namely: (1) mild; (2) docile; (3) fretful;
(4) violent; (5) masterful. The distinction, however, between (1) and (2)
is not that of self-controlled and weak good temper, and it is not clear
whether such a marked class as the sullen has been put into (3), (4) or (5).
Another defect of Galton's material was the large proportion of cases, over
50 0/0' in which no record of temper was given at all. He calls these neutral
and says that approximately
Good Tempered : Neutral Tempered: Bad Tempered :: 1 : 2 : 1,
and he finds in the approximate equality of the Good and Bad Tempered,
and their total being equal to the Neutral Tempered, definite evidence of the
correctness of the records in this respect. I fail to be convinced by Galton's
arguments, for it seems to me that tpey would have equal application to
any classification into alternate categories, e.g. criminal and non-criminal,
with a neutral class for those of whom nothing was known, or nothing
of 'neutrals,'
recorded. On the basis of his classification, omitting the 50
Galton deduces that there is no selective mating in human marriage with·
regard to temper 2 , but he concludes that there is emphatic testimony to the·
heredity of temper. His method of establishing the latter conclusion is
somewhat arbitrary and somewhat elementary, but it has undoubtedly been
confirmed by later work. He rather weakens his position, however, by
introducing a caveat that he does not propose to deal with temper as an
unchangeable characteristic. It is difficult to grasp how under such conditions it is possible to assert that temper is
%

"nevertheless as hereditary as a.ny other qua.lity." (p. 30.)
1 "Good and Bad Temper in English Families," Vol. XLII, N.S. pp. 21-30.
A wrong year
and locus are assigned to this paper in Galton's Memmes, p. 328.
2 This is not confirmed by more recent researches.
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The more modern statistic.ian would feel compelled to inv~stigate to what
extent temper does change wIth growth, educatIOn and enVIronment before
he could assert that it was as hereditary as any other quality. Putting
aside these criticisms, Galton undoubtedly indicated in this paper for the
first time that statistics of factors of character could be dealt with and
inferences drawn as to their distribution and hereditary character.
In the previous year, 1886, Galton had published at least two papers
dealing with psychometry. Mr Joseph Jacobs had been interesting himself in
"Experiments on Prehension," which he defined as the mind's power of taking
on certain material, in this case auditory sensations. Nonsense syllables,
letters or numerals were delivered at about half-second intervals in a
monotonous voice, and the test consisted in the number the subject could
repeat Mr Jacobs found that the 'span,' i.e. number correctly repeated,
(a) increased with age, (b) was greater for those higher in the class than
for those lower, and argued that the 'span of prehension' should be an important factor in mental groups, and its determination a test of mental
capacity. Galton suggested that the inquiry should be extended to idiots, and
visited on June 18, 1886, the Earlswood Asylum with Professor Alexander
Bain, and on June 30, 1886, the Asylum for Idiots at Darenth with Professor
James Sully. The general conclusion obtained by Galton was that the idiots'
'span of prehension' was only about half that of Mr Jacobs' normal children,
three to four figures instead of seven to eight. .
. In 1886 Romanes published a theory of the origin of varieties, attributing
them to peculiarities in the reproductive system of certain individuals which
render them more or less sterile to other members of the common stock
while they remain fertile among themselves. Galton, who, as we have seen
(p. 271), had been working on assortative mating in man, considered that
special sexual attractiveness rather than sterility due to peculiarities of the
reproductive system was the source of varieties. He writes 2:
l

•

"It has long seemed t!l me that the primary characteristic of a variety resides in the fact
that the individuals who compose it do not, as a rule, care to mate with those who are outside
their pale, but form through their own sexual inclinations Ilo caste by themselves. Consequently
that each incipient variety is probably rounded off from the parent stock by means of peculiarities oj sexual instinct, which prompt what anthropologists call endogamy (or marriage
within the tribe or caste), and which check exogamy (or marriage outside of it). If a variety
should arise in the way supposed by Mr Romanes, merely because its members were more or
. less infertile with others sprung from the same stock, we should find numerous cases in which
members ·of the variety consorted with outsiders. These unions might be sterile, but they
would occur all the same, supposing of course the period of mating to have remained unchanged. Again we should find many hybrids in the wild state, between varieties which were
capable of producing them when mated artificially. But we hardly ever observe pairings
between animals of different varieties when living at large in the same or contiguous districts,
and we hardly ever meet with hybrids that testify to the existence of unobserved pairings.
Therefore it seems to me that the hypothesis of Mr Romanes would in these cases fail while
that which I have submitted would stand." (p. 395.)

Galton then suggests that even in the case of plants insects may exhibit
1
2

Mind, Vol. XII, pp. 75-9.
"The Origin of Varieties," Nature, Vol.

XXXIV,

pp. 395-6, August 26, 1886.
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a selective appetite, and so a variety be preserved from intercrossing with
the parent stock. He observes that where we just distinguish two varieties
by one or two differences, these may connote a host of differences unknown
to us-especially those recognised by the sense of smell, so weak with us and
so strong in many of the animals-" whose aggregate would amply suffice
to erect a barrier of sexual indifference or even repugnance between their
members l . " Galton, considering the case of man, writes:
"No theme is more trite than that of the sexual instinct. It forms the main topic of each
of the many hundred (I believe about 800) novels annually published in England alone, and
of most of the still more numerous poems, yet one of its main peculiarities has never, so far as
I know, been clearly set forth. It is the relation that exists between different degrees of
unlikeness and different degrees of sexual attractiveness. A male is little attracted by a
female who closely resembles him. The attraction is rapidly increased as the difference in any
given respect between the male and female increases, but only np to a certain point. When
this is passed, the attraction again wanes, until the zero of indifference is reached. When the
diversity is still greater, the attractiveneSS becomes negative and passes into repugnance, such
as most fail" complexioned men appear to feel towards negresses, and vice versa. I have
endeavoured to measure the amount of difference that gives rise to the maximum of attractiveness between men and women, both as regards eye-colour and stature, chiefly using the data
contained in my collection of 'Family Records,' and have succeeded in doing so rOughly and
provisionally. To determine it thoroughly and to lay down a curve of attractiveness in which
the abscissae shall be proportional to the amounts of difference, and the ordinates to the
strength of attraction, would require fresh and special data
" (p. 395.)

.

I have not succeeded in finding in the Galtoniana Galton's rough and provisional results, which, if found,.would probably throw light on his method. - I
~ave thou~ht ?ver the possibility of his curve arid find great d~fficul~ies about
Its determmatlOn. Is the man equally attracted by a plus or m'z,nus dIfference?
If so, the curve of attractiveness would have two maxima; but clearly the
man's opportunities of mating with both these groups would not be the same,
as one would be more frequent than the other, unless the man himself were
mediocre. If the man prefers a woman with darker eyes than himself, then
the woman's taste-for the system to work-would have to be the reverse of
the man's, or she must prefer a man with lighter eyes than herself. I have
not found in contingency tables for eye colour in man and wife signs of
this double maximum in the arrays 2. If the preferential difference is in
one direction only, say a man prefers a woman relatively shorter than himself, then the tallest class of women and the shortest class of men will have
to go without mates or faute de mieux marry each other, which will upset
badly the curve of attractiveness, if it be based on statistical records. The
curve of attractiveness is a fascinating idea, but I do not see how it is to
be determined, and Galton's hypothesis that sexual taste and distaste are
1 The fastidiousness of certain sires is a real trouble to the dog breeder. A bitch may be
perfectly willing to mate a.nd other dogs desirous of mating with her, but she may have no
attraction for the particular sire chosen until a very late stage of her season, when he becomes
excited. Such "last moment" dogs often miss their opportunity.
2 A little consideration will show that it is very difficult indeed to conceive a surface of
frequency of which the arrays both wa~'s are bimodal and yet such that the wife-modes of
husband accord with the husband-modes of wife! One is almost driven to the conclusion either
that there is no assortative mating, or that aiter all like must prefer to mate with like.
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more important in the creation of varieties thanintervarietal sterility is not
really affected by it.
In the following year (1887) Galton had a considerable discussion in
Nature l with Professor Max Muller on "Thought without Words." The
latter in his Science of Thought had propounded theories of the descent of
man entirely based on the hypothesis that the most rudimentary processes
of true thought cannot be carried on without words. Hence Max Muller asserted that the constitution of the mind of the only truly speaking animal,
man, sepanttes him immeasurably from the brutes, and no process of evolution which advanced by small steps could stride over such a gulf. Galton
states that if a single instance can be substantiated of man thinking without
words the whole of Max Muller's anthropological theory must collapse.
Galton then appeals to results he had observed by his own introspection,
and holds that he has often thought entirely without words. For example:
"It lUI.ppens that I take pleasure in mechanical contrivances, and the simpler of these are
thought out by me absolutely without the use of any mental words. Suppose something does
not fit; I examine it, go to my tools, pick out the right ones, and set to work and repail' the
defect, often without a single word crossing my mind." (p. 28.)

He then refers to billiards and chess; where the strokes and moves are
visualised without words beforehand; also to fencing, where there is lli)
time to think in word~ before' the counter is given. It seems undoubtedly
clear that those who visualise vividly will think in pictures as readily as in
words, or even more readily 2. Galton considers that Max Miiller failed in
reaching a true hypothesis because he generalised from his own mind, and
considered that the mind of everyone else was like his own (see our p. 243).
"Before a just knowledge can be attained concerning any faculty of the human race we
must inquire into its distribution among all sorts and conditions of men, and ona laroge scale,
and not among those persons alone who belong to a highly specialised literary class. I have
inquired myself so far as opportunities admitted, and arrived at a result that contradicts the
fundamental proposition in the book before us, having ascertained to my own satisfaction at
least, that in a relatively small number of persons true thought is habitually carried on
withuut use of mental or spoken words." (p. 2!}.)

The reader who wishes to follow the discussion furbher will find two
letters of Max Muller and a further letter from Galton in N atnre. To the
present writer Max Muller's reasoning seems very obscure. Replying to
Galton'!} illustration of chess-playing, he writes:
"You cannot move queen or knight as mere dolls. In chess each one of thestJ figures can
be moved according to its na.me and concept only. (>therwise chess would be a chaotic
scramble, not an intelligent game." (p. 101.)

But surely the moves of any piece at chess may be associated with the
form of the piece and not with its name? Max Mitller obscures the matter
by adding the .words "and concept." A concept may be attached to an
May 12 and June 2, Vol. XXXVI, pp. 28-9 and 100-101.
Some of Galton's correspondents in discussing mental imagery, stated that they depended
so much on mental pictures, that if they lost the power of seeing them, they would 'not be
able to think at all. '
1

2
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image or form without any idea of a word. Galton and Max MUller appear
to be discussing on wholly different planes. eel add," writes Galton, "nothing
about the advantage to modern inquirers due to their possession of Darwinian facts and theories, because we do not rate them in the same way."
It was only possible for a pre-Darwinian or at any rate an anti-Darwinian to
deny that animals think as well as man. "Dogs, Sir, do a deal of pondering,"
was a conception which had not and could not reach Max Muller. Galton
broke a lance for Darwin, but he might as well have tilted at a windmill as
.at the Oxford nominalist.
. The matter of this controversy remained long in Galton's mind, and
seven years later he published a short paper in the Psychological Re'l.,iew
entitled" Arithmetic by Smell I." The purpose of the paper is to show that
mental processes may be conducted by the sole medium of imaginary smells,
just as well as by visual or auditory images, in other words, to prove that
thought does not depend on words. Galton first devised an apparatus by
which a whiff of scented air could be sent. out as often as required beneath
the nostrils. A separate simple apparatus was used for each scent and he
worked with the eyes shut. He was thus able to produce at will &:.whiff of
peppermint, camphor, carbolic acid, ammonia, aniseed, etc. He taught himself
to associate two whiffs of peppermint with one whift' of camphor, three of
peppermint with one of carbolic acid, and so on. He next practised simple
addition sums with the scents themselves, and afterwards solely with the
imagination of them.
"There was not the slightest difficulty in bauishing all visual and auditory images from the
mind, leaving nothing in the consciousness but real or imaginary scents....... Subtraction
succeeded as well as addition. I did not go so far as to associate Reparate scents with the
attitudes of mind severally appropriate to subtraction and addition, but determined by my
ordinary mental processes which attitude to assume, before isolating myself in the world of
scents."

Galton did not attempt multiplication by smell, because he had convinced himself that arithmetic by scents only, and by imaginary scents, was
possible with considerable speed and accuracy. He did, however, try some
experiments on taste, using salt, sugar, citric acid, quinine, etc., and found
that arithmetic by taste was as feasible as arithmetic by smell. Thus Galton
proposed to rout the nominalists 2.
In Nature for Nov. 15. 1894 (Vol. LI, pp. 73-4) Galton gave an account
of Alfred Binet's book Psychologie des Grands Oalculateurs et Joueurs
d.'Echecs. He refers to Inaudi, a PiedmoIitese, who did his mental sums by
the sounds of the numbers, and to Diamandi, a Greek, who worked with
Vol. I, pp. 61-2. New York and London, 1894.
I fear Max Muller might have retorted that without the earlier association of numbers
with names arithmetic by smell or taste would be impossible. Such an assertion is like that
of the theologian who holds that the agnostic either fails to act mora.lly, or only does so owing
to a Christian training or the Christian environment. The one neglects the ages long evolution
of moralit)· for which Christianity is llo thing of yesterday and the other WQuld neglect the
ages long evolution of mind prior to language.
1

2
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mental images of the figures. Galton had tested Inaudi, in whom he found
the visual form of the imagination practically absent. Binet considers that
mental 'calculating boys' did not as a rule inherit their gifts, the Bidder
family being a conspicuous instance of exception. Galton was not prepared
to accept this view; he believed that two mental peculiarities must concur
to make a calculating boy, namely (i) special capacity for mental calculation, and (ii) a passion for exercising it. Both are rare and are not necessarily coordinated, so that the chance of their concurrence may be very
small indeed. He thought that (i) without (ii) might be commoner than is
usually believed, and he cited the case of a lady of remarkable ability, whom
he had known, and who did not discover that she possessed (i) until on a
long and dull railway journey in middle life. He then gives some account of
his own experience in performing arithmetic by imaginary smells and tastes.
In ] 888 Galton published a paper on "Mental Fatigue\" This was a
subject in which from personal experience he felt great interest. Overfatigue of the brain in schools had been recently discussed and illustrated
by experiences which flatly contradicted one another. After the heat of controversy had somewhat cooled Galton was asked to occupy the chair at a
meeting of the educational Section of the Teachers' Guild, and he was so
struck by the audience on that occasion that he considered that the Guild
might be a powerful instrument for the solution of statistical problems, if
its intelligent members could be interested in educational inquiries. Galton
accordingly issued a sch~dule of selected questions bearing on mental fatigue.
He met with an experience, often repeated in the case of the present writer,
namely that circularising societies constituted for definite educational or
social work, even on points directly connected with their aims, produces
'very little by way of useful statistical returns. Galton, although his schedule
was accompanied by a covering letter from the Vice-Chairman of the Guild,
received only 116 replies to his questionnaire, and all Galton was able to do
was to set down in an orderly way the replies received. The questions
asked applied not only to the taught, but to the teachers themselves. Of
the teachers themselves one-fifth, 23, had at some period in their lives broken
down, and no less than 21 of these had never wholly recovered from the
effects. The teachers also reported with detail 59 cases known to them of
more or less serious prostration from mental overwork. At the same time
it is possible that those teachers, who had themselves suffered from or
closely observed others suffering from overwork, would be most likely to
oe interested in Galton's questionnaire, and thus the 116. replies be not a
random sam pIe of all teachers. While the answers showed many views on
the signs of mental fatigue, and on the studies which could or could not be
undertaken when the mind was fatigued, there was little light thrown on
the best means of testing mental fatigue, or of measuring it in a school-class
at large. In fact the only real light on this matter came from Galton himself.
1 "Remarks on Replies by Teachers to Questions respecting Mental Fatigue," .Tournal of
the Antl/ropological Institute, Vol. XVIII, pp. 157-68.
.
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He refers tp his statement in Nature, of June 25, 1885 \ entitled" Measure
of Fidget." In that paper he described how he had counted in a section of
an audience during the reading of a wearisome memoir the varying rate
of fidget 2•
.
"I have since frequently tried this method; it is an amusing way of passing an <Jtherwise
dull evening, but in drawing conclusions from the ml'tnber of movements the average age of
the audience and .their habits of thought have to be taken into account. The method, however, rather measures the dullness of the performance than the true mental fatigue of the
audience."

The second suggestion Galton gives is based upon the experimental fact
that the quickness and magnitude of the individual's reaction to a stimulus
are greatly affected by fatigue.
"There is an experiment, not so well known as it should be, that after a class has had
practice in performing it, can be repeated at any time in a few seconds, which gives an excellent
measure of the varying amount of reaction time. The class take hands all round, the teacher
being included in the circle, a watch with a seconds hand lies on the table before him. All the
pupils shut their eyes. When the seconds hand of the watch comes over a division the teacher
gives a squeeze with his left hand to the right hand of the pupil next to him. ~hat pupil
forthwith with his left hand squeezes the right hand of the next pupil, and so on. -Thus the
squeeze travels round the class and is finally received by the right hand of the teacher, who
then records the elapsed time since he started it; or he may let it make many circuits before
he does so. This interval divided by the number of pupils in the cl&$s and by the number of
circuits gives the average reaction time of each pupil. The squeeze takes usually about a
second of time to pass throuKh each dozen or fifteen persons. We should expect to find
1 Vol. XXXII, p. 174. In this paper Galton refers first to "the unequal horizontal interspace between head and head" in a bored audience, while in an attentive audience all sit
upright with their heads almost equi-distant. In a bored audience the bodies sway from side
to side, and the intervals between faces vary greatly. But Galton failed to find any numerical
expression for this variability of distance. He was more successful when he counted fidgets as
an expression against this "mutiny of constraint." The hall in which the uninteresting paper
was read was semicircular and divided by columns into sectors each containing about 50
people. He watched one of these sectors repeatedly and counted the number of distinct movements; this was very uniform, amounting to about 45 per minute or nearly one per person.
The audience WileS elderly, the young would have been more mobile. When occasionally the
audiflnce was roused to temporary attention the frequency of fidget was not only reduced to
less than one half, but the amplitude as well as the period of the motion were notably reduced. "The swaying of head, trunk and arms had before been wide and sluggish, and when
rolling from side to side the individuals seemed to 'yaw,' that is to say they lingered in extreme positions. Whenever they became intent this peculiarity disappeared, and they performed their fidgets smartly. Let this suggest to observant philosophers when the meetings
they attend may prove dull to occupy themselves in estimating the frequency, amplitude and
duration of the fidgets of their fellow sufferers. They must do so during periods both of
intenseness and of indifference, so as to estimate what may be called natural fidget, and then
I think they'may acquire the new art of giving numerical expression to the amount of boredom
expressed by the audience generally during the reading of any particular memoir."
2 Ignorant of Galton and in a much less scientific manner I can recall practising his
method as a child in the sixties. The locus was a family pew in the chapel of the Foundling
Hospital; there was an old and dull chaplain, the last clergyman of the Church of Englandthat I remember in a Genevan gown. He used to preach for about 35 minutes, and I was
accustomed to amuse myself and to measure the dullness of his discourse by counting the
number of coughs given in that Sunday's 35 minutes. My brother and sister would remember
the text, but I could only say on the basis of my sinful and secret statistics, that the preacher
had been rather more or rather less inspiring than usual.
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uniformity in successive experiments when the pupils a.re fresh; irregularity and preva.lent
delay when they are tired. I wish that. teachers would often try this simple, amusing, and
attractive experiment, and when they have assured themselves that their class ent-ers into its
performance with interest and curiosity, tbey migbt begin to make careful records at different
periods of the day and see whether it admits of being useu as a test of incipient fatigue.
I should be exceedingly glad to receive accounts of their experiences. Deception must of
course be guarded against." . (p. 160.)

I have not so far come across any data in the Galtonia.na, which suggest
that any experiences were communicated to Galton.
From the teachers' replies Galton in the memoir draws two conclusions:
The first suggests the reason why mental fatigue leaves effects so much
more serious than bodily fatigue. When a man is fatigued in body he has
many of the same symptoms as arise in mental fatigue, but
"as soon as the bodily exertion has closed for the day, the man lies down and his muscles
have rest; but when the mentally fatigued man lies down, his enemy continues to harass him
during his weary hours of sleeplessness. He cannot quiet his thoughts and he wastes himself
in a futile way." (p. 166.)

I am not clear that this diagnosis is of universal truth, especially in th~
case of men not habitually used to excessive work. Over physical exertiona fifty-mile walk, or a very strenuous bicycle ride, or a whole day of heavy
gardening work-may be followed by muscular fidgets, by unrestrainable iits
of shivering, and by actual mental excitement which renders sleep or muscle
rest impossible, and the effects may be felt for days afterwards. It says
much for Galton's constitution that no experience of this kind seems to have
suggested to him that for some individuals bodily and mental fatigue run
much the saine course\
.
The second conclusion that Galton reaches is that breakdowns usually
occur among those who work by themselves, and not among pupils whose
teachers keep a reasonable ovet'sight. Too zealous pupils are rare. The
chief danger occurs when
"young persons are qua.lifying themselves for the profession of a teacher, and have also to
support themselves and perhaps to endure domestic trials at the same time. Dull persons
protect their own health of brain by refusing to overwork. It is among those who are zealous
lIond eager, who have high aims and ideas, who know themselves to be mentally gifted, and are
too generous to think much of their own. healtb, that the most frequent victims of overwork
are ehiefly found." (p. 166.)

There is much in this paper on Mental Fatigue which is of high suggestiveness, and. it should certainly be read by anyone planning a more
elaborate statistical inquiry into a subject still far from completely explored. The recent discovery and discussion of shell-shock show how large a
section of a modern population-and not the least intelligent and zealousbears the terrible load of inherited neuroses. One of the points not touched
on in Galton's questionnaire is the family history of those who have suffered
serious prostration from mental overwork. We should not be surprised to
find a link between this category and that of the shell-shocked. In the
1 It would be of much interest to inquire into the extent to which nervous breakdowns
can be directly traced to over strenuous physical exel·tion.

Psychological Investigations

279

present state of our knowledge it should not be impossible to give some
warning to those young persons who run a danger if they follow a very
stren uous mental occupation, such as that of the school teacher.
Galton, as I have noted, remained interested for many years in psychology
although,as in the corresponding case of geography, his main work changed
its character. Any mental idiosyncrasy had gpecial attraction for him, and in
May, 1896, he published a note on what he considered a very curious mental
peculiarityl. This occurred in a 'certain Colonel M. who when in the army
had seen flogging, wounds or death without special sensations. But the
sight or talk of an injured finger nail at once made him feel sick and faint,
and would even bring on a deadly cold perspiration. So much was this the
case that at a large dinner party in the prime of life the persistent talk of
a guest about a small injury of this kind caused him first to turn faint and
then to slide under the table unconscious. His mother apparently attributed
the idiosyncrasy· to maternal impression, she having pricked her finger
(without permanent injury) shortly before his birth. Colonel M. said that
his father, brother, three sisters and nephews and nieces had no allalogous
peculiarity. He had no children; it is not directly stated that his"moth.er
herself had not the peculiarity. Galton thinks it could not have c.ome by
inheritance, and that
"it would be silly to suppose a. sickly horror of wounded finger nails or claws to have been 80
advantageous to ancient man or his brute progeni~ors as to have fonnerly become a racial
characteristic through selection, and though it fell into disuse under changed conditions and
apparently disappeared, it was not utterly lost, the present case showing a sudden reversion
to ancestral traits. Such an argument would be nonsense."

He looks upon the idiosyncrasy as a mutation, and fresh evidence of the
wide range of possibilities in the further evolution of human faculty~ In
other words he assumes that it was not inherited, but would have been
transmitted had Colonel M: had offspring. The note is interesting as illustrating the working of Galton's mind. It does not seem to me that the
evidence for non-inheritance is any more adequate than in the case of
Huggins' dog Keppler (see our pp. 66 and 148). But an inquiry into the
hereditary character-i.e. the origin and transmissibility of such mental
- idiosyncrasies-would be well worth making 2• .
Another memoir which can best be considered in this chapter is that of
the same year, 1896; it deals with the problem of "Intelligible Signals
between Neighbouring Stars 3. " Galton tells us that in 1892 Mars made a
Nature, Vol. LIV, p. 76, "A curious Idiosyncrasy."
For example there are persons who are made to feel sick by the tearing of a piece of
calico in their presence; there are others in whom the mere imagination of drawing a knitted
glove between their teeth sends a cold shiver through all their limbs; while recently I heard
. of a workman who was employed to whitewash a room in which there were a few skulls in a
glass case throwing up his job, because it made him "iII to work in a charnel house." I think
this SOl't of mental discomfort extends to lowel' living forms; I have known dogs seriously
uneasy when a dressed and cured dog skin was brought to their notice, and seriously distrustful of familiar friends, if they wore gloves made from wool spun from the combings of
dogs' coats. .
.
.
3 The Fortnig1ltly Review, Vol. LX, N.S. pp. 657-64.
I
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near approach: to the earth, and that the possibility of exchanging signals
with Mars was then discussed in the newspapers; it was considered not
impossible, ,if enormously difficult, to send signals. But there was a
general conclusion that if sent, the only thing that could be learnt from
them would be that there existed observant, intelligent and mechanical
people capable of great enterprises on the other planet. Galton thought
that much more might be achieved, and that an intrinsically intelligible
system of .signals could be devised, if the people on the other, planet were
equally advanced with ourselves in pure and a.pplied science. He amused
himself accordingly in thinking out the ground plan of the present paper,
but laid it aside for four years during which the craze about Mars died
out, "being cooled by copious douches of astronomical common sense." Then,
in 1896, came an attack of gastric catarrh, which developed into more serious
trouble owing to a visit to Kew-to attend the Observator'y-with a temperature of 102. Galton was invalided to Wildbad and its hot baths, and amid
their relaxing accompaniments, being able to work only in a desultory fashion,
he wrote up his paper on signals from Mars l • The main point of this paper is
the building up of a system of signals from which ultimately pictures can be
constructed. It is half humorous and half serious. It starts with the idea
that arithmetical and mathematical notions will be common knowledge of
both planet's inhabitants. Signals of Ii, 2l and 5 seconds are given and
termed dot, dash, line. These lead up to a system of numerals. Then
comes the ratio of the circumference of a circle to its diameter, the value of
the familiar 71'. Thence the ratio of the circumference to the radius of the
various regular polygons, which introduces signals for the polygons. The
24-sided regular polygon is then indicated as. a method of direction, and
so angles all round the 360 are gradually learnt in the same way as are the
points of a compass, but direction of lines and'length of lines being given it
becomes possible to give signals indicating a picture by successive "stitches"
of definite lengths in definite directions. That is to say, Galt~n has reached the
picture formula of his lecture on the "Just Perceptible Difference" (see the
following Chapter, p. 307). But once it is possible to signal pictures, all
becomes possible. It becomes possible to indicate motion, and motion will
enable one to indicate signals for action, i.e. verbs. Such, very briefly, is
the outline of Galton's system of star signals;
0

"It would be tedious, and is unnecessary to elaborate further, for it must be already
evident to the reader that a small fraction of the care and thought bestowed, say, on the
decipherment of hieroglyphics, would suffice to place the inhabitants of neighbouring stars in
intelligible communication if they were both as far advanced in science and arts as the
civilised nations of the earth are at the present time. In short, that an efficient interstellar
language admits of being established under these conditions, between stars that are sufficiently
near together for signalling purposes."
1 Both Galtons were much depressed during this year. Emily Gurney died, and Sir William
Grove died on the anniversary of the Galtons' wedding day (August 1st). The season was very
wet and G;JJton suffered much from colds; he complained for the first time (aged 74!) that
his bra.in power was not as vigorous as formerly, that he could not work quickly and that his
deafness interfered with his committees.
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Mrs Galton, all unconscious of the near future, after noting the events of
1896, including this paper on star signals, continues in her Record:
"So surely do the good things come to us and pass from us, and I try to be thankful for
the innumerable blessings we have had. even with the pain of feeling them gone. So ends our
year, not an eventful one, but a calmly happy one, ending with a merry Xmas at Spencer's
l Spencer Butler's], the young folk full of life and anibitions."

Calmly happy sentences-not the depressed or fretful words of some few
of the earlier entries of the Record-and fitly concluding that brief account
of the 43 years of Louisa Butler's married life with Francis Galton.
There is only one more year of entry, 1897, in the Record, and something of it may be fitly quoted here, for it will indicate, better than the
remarks of some superficial onlookers, the real relationship of the pair. It is
hardly necessary to remark that the union could not fail to have been richer
had it been blessed with children. Galton's affection for his nieces shows
what this would have meant for him.
"1897. It is with painful reluctance that I set down the incidents of this fatal year, and
do SO on Jan. 6 the anniversary of the day, when I first became acquainted with.dear LOuisa
at the Dean's house, next door to our own at Dover in 1853.
In the early part of the year I was more of an invalid than she was, but we had some
pleasant outings together-as to Nansen's great meeting on Feb. 28. Chiefly on account of
my persistent asthmatic cough we went to Bournemouth; March 22, partly to be near
Dr Chepmell, whose remaining eye was threatened. He told me to go to Cauterets or Royat.
Montagu and Agnata [the Master of Trinity and his wife] came to us for a day from Lyndhurst, while we were there. We had had alarming news from time to time of Emma ['Sister
Emmy'] from the middle of Feb. onwards. At length she wa-s better, and we went to her
April 20-23. Louisa was well enough for some small festivities-a tea party, her last, ou
May 7th, and the military tournament. We went to Oxford, to Arthur's [Mrs Galton's
brother'sl June 5-8. June 21, Jubilee day, we went with Mrs Lyell to the Athenaeum and they
had exce1lent places and Louisa was not overtired. Next day Bessie [Galton's sister Mrs
Wheler] came to tea and Mrs Lyell. 26th I went to the Naval Review, L. not well enough to
go with me. July 14 left for Royat, slept at Boulogne; next day, a weary waiting till 10 p.m.
at the Lyons Station, but the night journey comfortable, Louisa not suffering at all. July 24th
Puy de Dome with Mr Livett and a young lady. L. remained in the garden at the auberge
while we went up, and she had luncheon set out. I never saw her more pleased or nicer as a
hostess than when we came down. Aug. 1, Mm. de Falbe arrived in far from good health.
Aug. 3, L. awoke with diarrhoea,-we all had it, but recovered. Very sultry. Arranged for Pont
St Laurent in Dauphine, and wrote to have letters sent to Grenoble. On Sunday 8th she was
apparently quite well and half packed for a start next morning. Monday 9th she was ill and
sick in the night, not worse than frequently before. Tuesday, Aug. 10 she was worse; I had
Dr Petit in, who made light of it, but said he would come the next morning. Wed. 11th she
was very ill, but saw Mm. de Falbtl, who was able to leave her bed for the purpose. L. wrote
a post.card to Chumley [her maid) in case she was wanted. In afternoon she was very weak
indeed ....... Thursday 12th worse and in a very serious state. That night, or rather Friday
morning early at 2 hrs t, she quietly passed away. On Saturday she was buried in the cemetery
of Clermont-Ferraud in plot 419, which I purchased as a concession in perpetuite. So our long
married life came to an end. W citing as I do now after nearly 5 months have passed, and
I am able to take a fair retrospect, I think that the inevitable blow occurred at a more
seasonable period than at any other time. Dear Louisa's vigour was distinctly declining; .she
was still able to enjoy much, but was I fear rapidly on the way towards permanent invalidism,
and she was conscious· of a weakening of her mental power, small things fatiguing her much
more than formerly. Had I died first, I fear her strength would have been inadequate to
carrying on life unaided. She has been in many respects a most valued as well as a loved
example to me. May her good influence abide, though she personally is gone. All her friends
P GIl
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lay stress on her power of sympathy. How I pulled through the terrible strain and hurried
requirements of the occasion I cannot conceive, but I did, thanks largely to the hearty and
tactful sympathy received from Mm. de Falbe and Mr Jennings, who had made Louisa's
acquaintance and returned to help. I'could not leave Royat on account of letters, till Tuesday
night, arriving in London Wed1 afternoon, where the sympathy of Spencer, and Mary and of
Gertrude [Butler] awaited me. Some few da.ys were spent in sorting her possessions and
carrying out Louisa's wishes. Then to dear Emma's at Leamington for a week; thence to the
Douglas Galtons' at Himbleton also for nearly a week; thence to Mrs Hills'· at Corby, all of
which greatly braced me. The general kindness of Louisa's and my .relations. was extreme.
On returning Sept. 13 Frank Butler was ready to live with me, a most valuable help against
the sense of isolation....... My own occupations were the inquiries into the Bassett hounds,
which led to the" Average Constitution of each Ancestor etc." Proc. Roy. Soc. 2, also "Inquiries
into Speed of American Trotters," Proc. Roy. Soc. 3 and the method of photographic measurement of horses etc., published to-day Jan. 7, '98 4• The Committee on a Physical Na.tional
Laboratory has been appointed and is taking evidence. The Evolution Committee has not
done much, Kew Observatory prospers; Meteorological Council, the usual routine."

Thus it is when one of our number falls out, the ranks close up; social
life as a whole goes on; our intellectual tasks are resumed, and our thoughts
are turned a~ain from the immediate environment to the non-personal
problems of SCience. Galton rarely referred to the personal in conversation, or
in letters, and it has seemed best to his biographer to maintain his reticence,
allowing merely the one entry with which he concludes Louisa Galton's
Reco',-d to tell its own tale.
To sum up the contents of this chapter, I venture to assert that no
psychologist, no statistician of energy and imagination can read its pages
and not feel that they have provided him with suggestions of many still
unsolved problems, for whose solution the world would be not only the wiser
but the better. Such is always the outcome of Galton's suggestive mind,
and it is on this account-the generosity of ideas-that the reader willingly
pardons an occasional conclusion based on apparently scanty data. Beyond
those data was always the rich experience of a _mind during the whole of a
long life perpetually observing and placing in appropriate categories the
actions and thoughts of other men as well as of himself
1 Wife of Judge Hills of Alexandria, and daughter of Sir William Grove, Galton's close
friend. A number of Galton's letters to Mrs Hills have recently been purchased from a bookseller for the Galton Laboratory.
2 Vol. LXI, pp. 401-43.
3 Vol. LXII, pp. 310-15.
. 4 G!lolton probably wrote the last sentences of this entry on the day following that, Jan. 6,
on which he had started to give the account of Mrs Galton'~ death.
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CHAPTERSII
PHOTOGRAPHIC RESEARCHES AND PORTRAITURE
"Whatever he touched he was sure to draw from it something that it had never before
yielded, and he was wholly free from that familiarity which comes to the professed student in
every branch of science, and blinds the mental eye to the significance of things which are overlooked because always in view." Nature on CHARLES DARWIN, Vol. XXVI, p. 147.

WE have seen in the preceding chapter how Galton supposed composite
portraiture to be connected fundamentally with psychological inquiry.
Galton developed composite photography in his search for a method of
ascertaining whether physiognomy is an index to mind, i.e. whether facial
characteristics are correlated with mental traits. The actual method he
employed, however, was curiously enough suggested to him as a resUlt of his
attempts to illustrate the multiple geographical features of a country, where
he wanted more than Qould be readIly exhibited on the usual type of maps.
Galton's own idea of composite portraitu:r:e would fully justify our discusSing
it under the· heading _of" Psychometric Investigations." But as Galton's
contributions to scientific photography are numerous and important, it has
seemed to me desirable to devote an entire chapter to the subject, although
much that will be contained in this chapter has great psychometric interest.
Galton's contributions to photographic science break up into six sections,
namely:
(A) Composite Photography.
(B) Bi-prqjections by Photography.
(C) Analytical Photography.
(D) Measurements by Photography.
(E) Indexing and Numeralisation of Portraits.
(F) Measurements of Resemblance, chiefly by photographs.
We shall also include in this chapter, as closely related to our present
topics, the subjects ofthe indexing of portraits and the telegraphy of portraits.
The matters to be discussed occupied Galton's mind almost continuously
from 1878 to 1911, i.e. more than thirty years. They had singular fascination
for him not only because they combined fairly simple mathematical investigation with mechanical invention and experiment, but also because they
were closely associated with psychological and hereditary inquiries.

. (A) Composite Photography.
There is a paper on combining various data in maps which explains the
origin of Galton's inquiries into composite photography. As he himself says
in a paper of 1878 :
"It was while endeavouring to elicit the principal criminal types by methods of optical
36-2
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superimposition of the portraits, such as I had frequently employed with maps and meteorological traces, that the idea of composite figures first occurred to mel."

This paper by Galton, which I had some difficulty. in locating, and of
which no copy could be found in his collections, is entItled: "On means of
combining various Data in Maps and Diagrams 2 ." Galton therein refers
again to his stereoscopic map method\ which plan he regrets had not yet been
adopted. He says that it needs good models, but that the number of these
increases ev~ry year, as the then ~ecent French Geographical Exposition demonstrated. He exhibited in the Loan Exhibition stereo...qcopic views of models
taken by the Royal Engineers, but I do not know what subjects they represented. He suggested the stereoscope, not only as a means of showing things
in the solid, but of superposin~ plans and maps for comparative purposes.
He next turns to superposItion by means of a telescope; he remarks that
if one half of the object-glass be covered up, the sole effect on the image of a
distant object will be to reduce its brilliancy by a half. Now let us suppose
two lenses placed one in front of one half of the object-glass and the other
in fron~ of the. other half, each ~ith its own obje?t at its focal dis~ance;. the
two objects WIll then be combmed superposed m the field of VIew of the
telescope. Instead of two lenses four might be distributed over the area of
the object-glass to combine four objects, etc. Actually Galton placed his
telescope vertically and ran a horizontal tramway under the objective; in the
blackened roof ofa 'tramcar' a number of lenses were inserted and opposite
each on the floor of the carriage its own object at the focal .distance of the
lens. If now lens 1 be brought under the objective we see only object I,
as we push the carriage farther lens 1 tends to pass out of the field and
lens 2 to share the .field; thus different intensities of objects 1 and 2 can
be combined. A further push of the carriage causes 2 alone to be seen, and
the process continued combines it with 3, and so on. Galton's model had six
lenses of the same focal distance and size in the roof of his carriage. By this
means a series of geographical data which would overcrowd any single map
can be combined in sets of two.
"It affords a peculiarly suitable method for picturing changes whether in physical or
political geography. I will not describe the mechanism by which complex and powerful instruments of this kind might be Constructed; where the images should be thrown by a lime
light on a<8creen, and ,a. string of perhaps only three large achromatic collimators would serve
for an indefinite number of pictures." (p. 315.)

That Galton should have spoken of the old 'wheel of life' in connection
with his apparatus, shows that he had a foreshadowing of the modem cinematograph. By using lenses of different focaIlength objects at different distances
could be combined, and by using inclined mIrrors facing definite parts of the
object-glass the objects need not be placed in parallel planes.
1 Journal o/the Anthropological Institute, Vol. VIII, p. 135, 1878. In this paper (ftn. p. 135)
Galton gives 1878, illiltead of 1876, for the year of the Map paper.
.
2 South Kensington Museum Conferences held in connection with the Special Loan Collection of Scientific Apparatus, 1876; Chemistry, Biology, Physical Geography, Geology,
Mineralogy and Meteorology (pp. 312-15). London, Chapman and Hall.
a See our p. 33.
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Galton very soon discovered that the methods of optically combining
images are very various indeed. Thus in a paper of 1878 he writes 1 :
U I have tried many other plans; indeed the possible methods of optically superimposing
two or more images are very numerous. Thus I have used a. sextant (with its telescope
attached); also strips of mirrors placed at different angles, their several reflections being
simultaneously viewed through a telescope. I ha.ve &k;o used a divided lens, like two stereoscopic lenses- brought close together, in front of the object-glass of a. telescope.
I have not yet had an opportunity of superimposing images by placing glass negatives in
separate magic lanterns, all converging upon the same screen ; but this or even a simple
dioramic apparatus would be very suitable for exhibiting composite effects to an audience, and
if the-electric light were used for illumination, the effect on the screen could be photographed
at once. It would also be possible to construct a camera with 3 long focus, and many slightly
divergent object-glasses, each throwing an ima.ge of a sepa.ra.te glass negative upon the same
sensitised plate." (p. 140.)

Among Galton's instruments in the Galton Laboratory is a piece of
apparatus for compounding six objects. It is of the following nature. Six
different photographs, arranged symmetrically round a blackened screen, face
six different objoot.,glasses which, set round the base of a conical tube, form a
composite image of all six on a small focusing screen towards the~. vertex
of the cone. This image is examin.ed by an eye-piece passing through the
centre of the vertical screen and entering centrally the baae of the cone.
The focusing screen is' only about 2 inches in diameter, but the image is
magnified by the eye-piece. Six components can be supe~ and
examined visually, but there aoes not seem any special provision in the

Diagram i.
1 "Composite Portraits," made by combiDing shoBe of many different pet'IlOIli iDto a
resUltant figure. Jo-zvrnal of the Anthropological INJtihtte, Vol. VIII, pp. 132-42, 1878.

~
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apparatus for photographing the composite image either from below the
&creen or from the eye-piece side.
.
The paper of 1878 to which reference has more than once been made I
describes for the first time the very simple arrange.ment-a window with two
cross-hairs or wires and two pinholes in the-frame-by which Galton at first
registered the series of photographs to se compounded. For full face one
hair was taken horizontally bisecting the pupils and the other, the vertical,
bisecting t~ distance between the pupils. A prick made in each pinhole
then registered the photograph. It is requisite that the whole series of photographs should be practically of the same size, or if not, reduced to the same
size. All that is needful is, if n seconds be the correct exposure and there be
m photographs, to give njm seconds to each. If we suppose n = 50 and m = 8,
we combine eight portraits. If we wish to combine more, it is better to
combine composites of 8 to 10 each to obtain the full composite. Of this
Galton writes:
"Those of its outlines are sharpest and da.rkest that are common to the largest number of
the components; the purely individual peculiarities leave little or no visible trace. The latter
being necessarily disposed on l,>oth sides of the average, the outline of the composite is the
average of all the components 2. It is a band and· not a fine line, because the outlines of the
components are seldom exactly superimposed. The band will be darkest in its middle whenever the -component portraits have the same general type of features, and its breadth, or
amount of the blur, will measure the tendency of the components to deviate from the common
type. This is BO, for the very same reason that the shot~mark8 on a target are more thickly
disposed near the bull's-eye than away from it, and in a greater degree 808 the marksmen are
more skilful. All that has· been said of the outlines is equally true as· regards the shadows;
the result being that the composite repl'esents an averaged figure, whose lineaments have been
softly drawn. The eyes come out with appropriate distinctness, owing to the mechanical con4itions under which the components were hung.
A composite portrait represents the picture that would rise before the mind's eye of a man
who had the gift of pictorial imagination in an exalted degree. But the imaginative power
even of the highest artists is far from precise, and is so apt to be biased by special cases that
may have struck their fancies, that no two artists agree in any of their typical forms. The
merit of the photographic composite is its mechanical precision, being subject to no errors
beyond those incidental to all photographic productions." (p. 134.)

Galton exhibited at the meeting composites of criminals, and notes of
them that the special villainous irregularities have disappeared and the
common humanity that underlies them has prevailed 3. This I think should
have been used as an argument that the criminal is not a distinct physical
type, criminality is a mentality and the physical and the mental are not
closely correlated. On the other hand, when composite photography is
applied to a physically differentiated race, e.g. the Jews, it does in a marked
manner indicate a type'. And therein, I think, its future usefulness lies:
1 "Composite Portraits," Journal of the Artthropological Institute, Vol. VIII, pp. 132-42,
1878.
2 Galton recognised later that this early composite was an "aggregation" rather than an
average.
.
3 Mr Hyde Clarke in the discussion which followed asserted that the criminal characteristics
were eliminated, and they had a natural type of man instead, and attributed the result to the
process producinK merely an 'average/ instead ofarguing that there was riot a distinct physical
crimina.l type.
, See our pp. 293-4 and Plates XX VIII and XXIX.
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In the next section Galton records various methods he had hit upon for
superposing images. Thus
(a) He had used a sextant with its telescope attached.
(b) Strips of mirror at various angles, their several reflections being
simultaneously viewed through a telescope.•
(0) A piece of glass inclined at a very acute angle to the line of si~ht
and a mirror beyond it also inclined but in the opposite direction to the pIece
of glass; the latter must be thin, a selected piece of the best glass used for
covering microscopic specimens. Several such pieces inclined at different
angles may be used for multiple compounding.
(d) A divided lens like two stereoscopic lenses brought close together in
front of the object-glass of a telescope (see our p. 285).
(e) Glass negatives in separate magic lanterns all converging on the
same screen.
(f) A camera with a long focus and many slightly divergent objectglasses, each throwing an image of a separate glass negative upon a screen
(cf. our p. 285).
(g) A double image prism of Iceland spar.
Of this Galton says (p. 138):
"The best instrument I have as yet contrived and used for optical superimposition is a
'double-image prism' of Iceland spar. The latest I have had......has a clear aperture of a
square half an inch in the side, and when held at ri~ht angles to the line of sight will separate
ordinary and ,extraordinary images to the amount of two inches, when the object viewed is
held at seventeen inches from the eye. This is quite sufficient for working with carte-devisite portraits. One image is quite achromatic, the other shows a little colour. The divergence may be varied. and adjusted by inclining the prism to the line of sight. By its means
the ordinary image of one component is thrown upon the extraordinary image of the other,
and the composite may be viewed by the naked eye, or through a lens of long focus, or through
an opera-glass (a telescope is not so good) fitted with a sufficiently long draw tube to see an
object at that short distance with distinctness. Portraits of somewhat different sizes may be
combined by placing the larger one farther from the eye, and a long face may be fitted to
a short one by inclining and foreshortening the former. The slight fault of focus thereby
occasioned produces little or no sensible ill-effect on the appearance of the composite. The
front Bond profile fa.ces of two living persons sitting side by side, or one behind .the other, can
he easily superimposed by a double-image prism."

The apparatus itself with accessories is figured and described in Galton's
paper, and remains after more than thirty years intact to this day in the
Galton Laboratoryl.
Galton remarks that the truth of the composite photograph ~n be assured
by the substantial agreement between the results from different batches of
components-" a. perfect testof truth in all statistical conclusions." He tried
changing the order of exposure of the components and found substantial
identIty! (p. 135).
There are in fa.ct two 'such Iceland spar compounders.
.
It might seem that this point wanted greater experimentaidemonstratioll than the short
series Galton speaks of. I have, however, Galton's evidence before me; he took three portraits,
A, B, 0, and compounded A + 1J and B + A, the composites are practically ideqtica.l; then he
took A + B + 0, A. + 0 + B, B + A + 0,. B + 0 + A, 0 + A + 1J and 0 + B + A,and again the. com.
posites are practically identical. He had thus good evidence that order of exposure did .Dot
1

2

288

Life and Letters of Francis GaUon

The paper finally discusses the uses to which composite portraiture may
be put. Galton refers to :
(i) Typical pictures of different races of men (see our pp. 290, 293-4,
and Plate XXXIV).
(ii) Selection of some strongly marked type within a race, e.g. Criminal
or Phthisical subjects (see our pp. 286, 291-2 and Plates XXVIII, XXIX
and XXXIV).
(iii) Cemposite portrait of the same individual to obtain more than a
single momentary expression. Galton considered that such a composite would
have 'varied suggestiveness.'
(iv) Composites from independent portraits of historical personages. It
may be from coins, medals or busts. Thus Galton later did Alexander the
Great, Napoleon, Cleopatra. etc. (see our p. 295 and Plates XXXVI-XLIV).
(v) Composite portraits of ancestry and collaterals, each individual being
given his or her relative' weight' in terms of exposure. Galton thus hoped
to produce 'family types,' and to forecast the physical appearance of the offspring of proposed marriages (see our Plates XXXI and XXXII).
(vi) In the same manner as (v) composite portraits might be produced
to aid breeders of pedigree stock to judge the result of any proposed union
better than they are able to do at present (see our Plate XXX). Galton
took the opportunity of appealing for family portraits taken in the same
attitude, i\ inch or say 10 mm. between the interpupillary line' and the line
that separates the lips, in right profile, full face, and three-quarters always
showing the left side, "in this the outer edge of the right eyelid will be only
just in sight." I repeat these suggestions of Galton in case any of my readers
wish to make experiments in this somewhat difficult art for themselves.
At the York meeting of the British Association, Trans. B. A. 1881, p. 3,
Galton read a paper "On the Application of Composite Portraiture' to
Anthropological purposes." He exhibited the first cranial composite, the
profile of the Andamanese skull based on eight components (see our Plate
XXXIII). The large original composite is still in the Galtoniana, but
although it is distinctly better than much later work-which has tended
to discredit ~mposite portraiture in cran~olog~-Iv~nture to think that from
the standpomt of the profile better fidUCiary lines mIght be selected.
The next paper with which we have to deal is that of 1881, in which
year Galton gave an account of "Composite Portraiture" to the Photographic
Society\ Four years had produced great changes and improvements nqt
only in Galton's methods, but in his apparatus. He now figures and describes
a much more elaborate instrument not only for compounding, but at the
same time for reducing individual transparencies to a standard size. He
not only makes the interpupillary line and its vertical bisector the same
weight the different components. He also demonstrated that the effect of an exposure for
n seconds was sensibly the same whether it was continuous or given in p equal doses; the·
experimental prints giving intensity of tint due to exposure for a variety of values of p have
survived to this da.y.
IJQ'UI1"ft(J/, and Transactions of the Photo{jf'aphic Society of GTeat Britain, Vol. v. pp. 140-46,
June 14:, 1881.
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for all subjects, but the distance from interpupillary line to the line of
the lips is also made constant 1. The general principle of the apparatus
is that of a modified copying-camera, only the alteration in scale and the
adjustment in position are not done on the focusing-screen, because it is
desirable that the negative which is to be several times exposed should
remain fixed in position.. By the simple aIt,ifice of a mirror let down at 45°
across the camera, Galton gets an image on a horizontal screen in the roof
of his camera, and upon this screen also are thrown the three fiduciary lines
which serve as register-marks for his adjustments. The details of the
apparatus will be sufficiently indicated by the accompanying line engraving
and Galton's description of it; we may merely remark that gas would
now-a-days be probably replaced by electric light. The apparatus is still
preserved in the Galton Laboratory.
DIAGRAM SHOWING THE ESSENTIAL PARTS.

A. The body of the camera, which is bed.
B Lens on a caniage, which ca.n be moved
to and fro.
C Frame for the transparency, on a carriage that also supports the lantern; the
whole can be moved to and fro.
r The reflector inside the camera.
11£ The arm outside the camera attached to
the axis of the reflector; by moving it, the
reflector can be moved up or down.
gA ground-glass screen on the roof, which
receives the image when the reflector is
turned down, as in the diagram.

e

f
t

The eye-hole through which the image is
viewed on g; a thin piece of glass im·
mediately below e reflects the illuminated
fiducial lines in the transparency at t,
and gives them the appearance of lying
upon g-the distances fk and gk being
made equal, the angle fkg being made a
right angle, and the plaue of the thin
piece of glass being made to bisect tkg.
Framework, adjustable, holdingtbe transparency with the fidnciallineB on it.
Framework, adjustable, holding the transparency of the portrait.

Diagram ii.
"For success and speed in making composites, the apparatus should be solidly made,
chiefly of metal, and all the adjustments ought to work smoothly and accurately. Good composites cannot be made without very careful adjustment in scale and position. An offhand
way of working produced nothing but failures." (p. 143.)

Galton exhibited certain results of very considerable interest tending to
meet criticisms which had been raised. He drew on a square card a circle
of about 2'5 inches diameter with a vertical and a horizontal diameter.
Where these diameters met the circle he placed four circular discs of different
tints, and in one quadrant he placed a black dot. He then made a composite
1 It would probably be possible by a slight rotation of the frame for the transparency
about a central vertical axis to make the interpupillary distance (or the. externa.l ocular
distance) constant without in any way injuring the result.
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of the axial four positions of this card and found: (i) a sharply defined cross,
showing the accuracy of adjustment, (ii) four very faint dots one in each
quadrant, indicating that any single irregularity hardly survives, (iii) the
equal tint of the four dots showing the equality of the exposure, (iv) the
uniformity of the resulting tint of the four 'wafers' arising from the
exposure of the tinted discs, A, B, G, D, in the four orders, ADCB, BADG,
OBAD, and DOBA, demonstrating that order of exposure is not material.
He also showed composites in one of which a portrait X was exposed .2and a portrait Y i of the total exposure, and in the other X was exposea
! and Y i of the total. The individuality of X predominated in the first
and that of Y in the second; thus justifying · weighting' by' length of
exposure.
He further exhibited composite portraits of male and female phthisical
subjects, and of men and of officers of the Royal Engineers (see our pp. 291-3
and Plates XXIX and XXXIV), and he suggested that with 'artistic
touching' beautifully idealised family portraits might be produced for commercial purposes; the irregularities of the individual disappearing. The
paper as a whole marks a very considerable development both in the theory
a.nd practice of composite portraiture"
We now come to two papers of 1882 and 1885 dealing respectively with
composite photographs of phthisical subjects and of Jews. In the first Galton
worked in conjunction with Dr F. A. Mahomed, in the second Mr Joseph
1 It was, perhaps, a misfortune for composite photography, that while it .required really
extraordinary care and patience, it was very easy to compound in an inferior manner. It became
popular, especially in America, and a good deal was published which is of small scientific
value and in which no attempt was made at real analysis of the results. Thus Science published May 8, 1885, composite portraits of American (a) Mathematicians, (b) Naturalists,
(c) Academicians and (d) Field Geologists, which lead us hardly further than the conclusions
that all American scientists of those days were h~iry, and that mathematicians while being
least so had more frown. Composites of Washington- in three aspects (Sciencll, Dec. II, 1885)
are somewhat more successful: Science also published (on May 7, 1886) composites of American
Indians, but the components were few in number. Further composite photographs were made
of undergraduates and graduates of various American Colleges (Jastrow, 1887, did 21 .Johns .
Hopkins doctors of philosophy for the years 1886-7: Oentury, March, 1887. The latter
also contains a fairly successful family composite of father, mother, five sons and one daughter).
A possibly more scientific use of composite photography was that by Persifor Frazer (American
Philosophical Society, Vol. XXIII, pp. 433-41, 1888 and Fmnklin Instit-ute Journal, Feb. 1886,
p. 123t to obtain an average signature. He illustrates it by one of George Washington, and
thinks the process could be used to determine the maximum deviation compatible with a. nonforged result. In our own country Arthur Thomson in 1884 (Journal of Anatomy, Vol. XIX,
p. 109) tried to apply it to obtain type Australian and European crania; the components being too
few, and the superposition not very satisfactory, the results are not to be taken as condemning
the application of the method in craniometry. The possibilities of composite photography in
this ma.tter had been referred to by Galton at the 1881 York meeting of the British Association: see Transactions, p. 690. Whipple adopted the process for the reduction of meteorological
observations (Quarterly Journal of Meteorological Society, Vol. IX, p. 189), and it can clearly be
employed in harmonic analysis. There is no doubt that Galton's idea was taken up by many,
but it may be doubted whether anyone but the originator appreciated the amount of care and
patience required to produce a good composite. At the same time I cannot pass over the fact
that in the Galtoniana there exists a splendid series (not by Galton) of racial composites, Wends
.and Saxons; they are probably of German origin. I am unaware if they have been published.

PLATE

xx"n"

Composites of Pllthi"iCld find Xon-plJlhisiclll lIo~pital Populatioll~
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Jacobs gave him help. The first paper. is entitled: "An Inquiry into the
Physiognomy of Phthisis by the Method of Composite Portraiture l . " It
contains illustrations of 47 composites and of 113 individua.l portraits. There
is thus a great wealth of material to judge by. Unfortunately, and probably
unavoidably, the portraits are all small, the individual smaller than the
composite portraits, and t.his, I venture to think, lessens the accuracy of
judgments based on comparisons of this illustrative material.
The question raised by Mahomed and Galton was whether there was
any justification for a belief in a phthisical diathesis; it is of course clear
that such may exist without involving a phthisical physiognomy. It is
further possible that if such a physiognomy exists, it might be produced by
the action of the disease itself. The material consisted of 261 male and
181 female photographs of phthisical subjects between 15 and 45 years of
age taken partly at Guy's Hospital and partly at the Brompton and the
Victoria Park Hospitals for Diseases of the Chest. A schedule for each
subject dealt with: Age-extent of disease (advanced, moderate, slight)duration of disease (chronic, over 3 years; medium, 1 to 3 years; brief,
under 1 year)-hereditary taint (strong, some, none)-onset of disease
(insidious, or preceded by severe haemoptysis, bronchitis, pneumonia, pleurisy,
syphilis, gout, alcoholism). These classifications enabled comJ!osites 2 of
various groups to be made. As control two series of female patIents, each
fifty in number, and a series of male patients 100 in number, all suffering
from diseases other than phthisis, were taken without selection,
When all individual phthisical patients were compounded without selection, a composite was obtained strikingly like the composite portrait of the
non-phthisical: see our Plate XXXIV. If there be made selections of the
narrow, ovoid or 'tubercular' faces from the phthisical and non-phthisical
patients, or again of broad faces with coarser features from the two. groups, we
again reach composites closely resembling each other. In other words both
phthisical and non-phthisical patients contained representatives of the same
two types. Further, of the non-phthisical women 15 gave the narrow ovoid
face while only 11'6 % of patients with phthisis presented it. Among males
the proportion of narrow ovoids was only 13 c/o in the non-phthisical patients
and 19'0 0/0 among the phthisical on the best estimation. Taken altogether
the phthisical cases showed 14'3 % and the other than phthisical 14'0 0/ 0 of
the narrow ovoid or so-called' tubercular' physiognomy. The' tubercular'
physiognomy is therefore not more common among the phthisical than the
non-phthisical diseased population. Mahomed and Galton write:
%

"Let us here emphasise the fact that we are now comparing phthisis with other diseases, and
not with the healthy population, and these observations would seem to show that a delicate
person may fail in many ways besides being phthisical, and that a delicate narrow ovoid face
may mean liability to other diseases not necessarily tubercular." (p. 13.)
Guy's Hospital Reports, Vol. xxv, February, 1882.
In this paper a compound of composites is termed a co-eoruposite, and if several co-composites are compounded the result is termed a co-co-composite. Cornpositeli and C<K:o-composites a.re positives, and require to be reversed before printing from them.
37-2
1

2
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When the individuals with a markedly· hereditary taint were taken the
resultant face had distinctly more delicate features, but the composite seems
to the present writer too faint to provide much information; further, these
cases may well have shown on the average more emphasised emaciation. On
the other hand, if a composite be formed of the far-advanced cases, where
the emaciation is shown in the deeply sunken eye, the hollow cheeks, and
thinly covered lower jaw, the face was not by any means of the narrow
ovoid type..The authors do not state whether the chronic cases were more
frequent in the hereditary and the rapid cases in the latter group. Possibly
they might have gone further in compounding the material on the basis of
the schedule data, but we must remember that the composite photographer
has not only a temptation to compound the well-fitting faces, but that to do
so is almost a mechanical necessity. As our authors put it :
"We would also draw attention to the fact that this is the first attempt at applying the
new process of composite portraiture on a large scale!, and that many technical difficulties,
mechanical and others, could only gradually be overcome." (p. 18).

Mahomed and Galton conclude finally that their results
"lend no countenance to the belief that any special type of face predominates among phthisical
patients, nor to the generally entertained opinion that the narrow ovoid or 'tubercular' face
is more common in phthislll than a'f1&O'l'/,{J ot.Mr dUeaIIes. Whether it is more common than a.mong
the rest of the healthy population we cannot at present say.
It is true that taking both sexes together we find 14:3 per cent. of faces that may be classed
as 'na.rrow ovoidsl!,' and 9'3 per cent. that come under the head of 'broad faces with coarse
features 3,' making in all 23'6 per cent. of our cases which ma.y be grouped under one or other
extreme departure in either direction from the normal average; but we doubt if this is more
than would be found among the general population. Our results are therefore negative, but it
may be they are no less valuable; although we commenced our investigations with the expectation of establishing a 'type' on a firm foundation, we shall be little less satisfied with them if
they have succeeded in refuting an error.
Although these conclusions would seem to indicate that there is no foundation for the belief
that persons POSSesSilig certain physical characters are especially liable to tubercular disease,
yet it may hereafter be proved that some explanation of the doctrine may be found in the course
of the disease when it attacks such persons." (p. 18.)

In the last paragraph our authors seem to have made an unallowable
extension of their result. Were it true, we must totally deny the existence
of any hereditary tendency to phthisis. Such, in my opinion, cannot be
accepted in view of existing statistical data. Yet any hereditary tendency
must depend -upon a differentiation in physical structure, for that ultimately
is what determines the efficient working of the various bodily organs. But
it is idle in the present state ot' our knowledge to assume that there is a
high correlation bet"ween the dynamical efficiency of the bodily organs and
the physiognomy in particular. It is possible that nasal shape and carriage
of the mouth might have some-probably not very intense-correlation
with a tubercular diathesis. But no special study of mouth and nose was
] When we note that composites of 50 to 200 components were made for the first time, we
can appreciate the magnitude of the task.
2 What our authors term the 'tubercular' type.
3 What they term the 'strumous' type.
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made in this paper, and it may be doubted whether it could be made on
portraits of so small size and all reduced to the same standard length from
interpupillary line to lip line.
. The main achievement of the paper lies undoubtedly in its demonstration (i) that mechanical difficulties of compounding large series of portraits
had been overcome, and (ii) that no mar.ledassociation exists between a
phthisical tendency and physiognomy. The belief that it does exist probably
arises from the more emphatic impression on the observer prod~ced by
emaciation in the narrow ovoid face.
The second paper to which I have referred is entitled" Photographic
Oomposites \" and is remarkable for the two plates of the Jewish type in
profile and full face. While many will criticise, and I think rightly criticise,
the analysis Mr Jacobs gives of the 'Jewishness' in these portraits, they
must agree with him in appreciating the extraordinary fidelity with which
they portray Jewish physiognomy, or rather youthful Jewish physiognomy,
for we are dealing with young Jews. Mr Jacobs writes:
"But words fail one most grievously in trying to split up into its elements that most living
of all things, human expression 2; and Mr Galton's composites say in a glance more than the
most skilful physiognomist could express in many pages. 'The best definition,' said the old
logicians, 'is pointing with a finger' (demonstratio optima definitio); and the composites here
given will doubtless form for a long time the best &.vailable definition of the Jewish expression
and the Jewish type." (p. 268.)

There is little doubt that Galton's Jewish type formed a landmark in
composite photog~phy, and its success was, I think, almost e~tirely du~ to
(a) lllcraased facilIty mthe process, and (b) to the fact that h18 compoSItes
were based on physiognomically like constituents. In the case of criminality
and phthisis he had based his composites on mentally and pathologically
differentiated components, and had expected to find mental and pathological
characters highly correlated with the facial. His negative results were
undoubtedly of value, but they cailllot appeal to the man in the street like
his positive success with the Jewish type. We all know the Jewish boy,
and Galton's portraiture brings him before us in a way that only a great
work of art could equal-scarcely excel, for the artist would only idealise .
from one model.
Plate XXXV (described over page) reproduces Galton's Jewish composites. The original photographs are in the Galton Labo~tory.
1 ThB Photographic News, Vol. XXIX, April 17 and 24, 1885. The Jewish profile occurs with
the earlier, the full face with the later issue. Galton's paper occupied pp. 243-45 of the earlier
issue. In the later issue is a paper by W. E. Debenham on Galton's "Composite Portraits"
(pp. 259-60), which does not. seem to do more than repeat, probably unconsciously, certain
methods already referred to by Ga.lton (see our pp. 285, 287), except in the one matter of
acquiring the stereoscopic power without any instrument. There is also a paper entitled:
"The Jewish Type, and Galton's Composite Photographs," by Joseph Jacobs (pp. 268-9). 2 Mr Jacobs here uses "expression" not like Darwin in the kinematic sense, but in the
statical sense of physiognomy.
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PLATE xxxv, Left (Profile).
b is the composite of five portraits of young
Jewish boys; and similarly c is the composite
of five others. d is a co-composite of band c
reversed in position, and thus represents all
the ten components. a is a composite of five
other older faces; the components of band c
are given in Galton's original plates.

PLATE XXXV, Right (Full Face).
I is the composite of the five full-faced
portraits corresponding to b, while g is the
composite of those corresponding to c. h is a
co-composite ofl and g, and represents therefore all ten components. e is a composite of
the five older faces. The influence of a black
curl on the forehead of I~ can be traced in j,
and even in h, where it is reversed (or as in/I).

The' great bulk of Galton's own paper in the earlier issue deals with
modifications and improvements of his technique, and should be consulted
even to-day by any would-be compounder. His final advice with regard to
composite photography may be cited:
.
"It must be borne in mind by those who attempt it, that offhand methods will not avail.
The adjustments must be made with judgment and extreme care to produce good effects. The
difference between a very carefully-made cOqlposite and one that has been combined with only
moderate care is great." (p. 245.)

In the paper Galton also gives for the first time his fiducial system for
profiles; it consists of a sloping straight line with two horizontal straight
lines proceeding from it to the right. The portrait is adjusted so that this
sloping straight line touches the forehead, and passes through what the
photographer estimates to be the alveolar point, i.e. the point of the gum
between the middle incisors of the upper jaw\ The horizontal lines are then
taken to bisect the pupil and to coincide as far as possible with the lip line
respectively. Galton further notices that if he brings one of the fundamental
points A of his fiducial system on to the marked optical axis of his instrument, and makes the corresponding point A' of his image agree with A,
then throughout all further adjustments A will coincide with A', and this
will much simplify the complete adjusting. Beautiful as Galton considered
the adjustments of his own compounding camera to be, he believed great
improvements might be made in it, especially in the direction of automatically setting the component in position after taking a series of measurements upon it. He further emphasised the need of a simple optical method
of combining a considerable number of photographs to test what the compound would be like before actually photographing a composite.
The success of the' Jewish type' convinced Galton that the future of,
composi~e photography lay largely in ethnological and genetic work. He
refers in this matter to the typical crania of different races prepared by
Dr Billings, Surgeon-General of the U.S. War Department 2, Mr A. Thomson
of the Edinburgh Medical School (see our p. 290 ftn.), and earlier by himself,
using composite photography. But he clearly placed less stress on this than
on purely ethnographic portraiture of the living.
In 1879 Galton gave a Friday evening lecture at the Royal Institution
I The alveolar point is a well-recognised craniometric point, and it seems slightly better in
this respect to use it than to make with Ga.lton the sloping fiducial line touch the upper gum
between the mid-incisors. It might even avoid the difficulties of the superciliary ridges in
adult males to take the fiducial line from nasion to alveolar point.
9 Copies of these are to be found in the Galton Laboratory.
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on composite po~traiturel. The lecture is called "Generic Images," according
to what Galton terms" the happy phrase of Professor Huxley.'"
"The word generic presupposes a genus, that is to say, a collection of individuals who have
much in common, and among whom medium characteristics are very much more frequent than
extreme ones The same idea is sometimes expressed by the word typical, which was much
used by Quetelet, who was the first to give it a rigorous interpretation, and whose idea of a
type lies at the basis of his statistical views.. N 0 stat~stician dreams of combining objects into
the same generic group that do not cluster towards a common centre, no more can we compose
generic portraits out of heterogeneous elements, for if the attempt be made to do so the result
is monstrous and meaningless." (p. 162.)
.

We thus see that Galton demands a clustering round Quetelet's 'mean
man' as a success for a composite portrait; in such a case the mediocre
characteristics prevail over extreme ones; the common traits reinforce each
other and the extreme ones tend to disappear. In the course of the lecture
Galton showed the following composites:
(a) A family portrait of two brothers and a sister. He built this up by
the aid of three converging magic lanterns carefully adjusted, and showed
that he obtained the same effect as a composite photograph of the three
com£onents.
.
-'
(b) Alexander the Great [6J (reproduced in printed lecture: see our
Plates XXXVI and XXXVII).
(c) Antiochus, -King of Syria [6J (not hitherto published; see our Plate
XXXVIII).
(d) Demetrius Poliorcetes [6J (not hitherto published: see our Plate
XXXIX).
.
(e) Cleopatra [5]' The composite was here as usual better than the
components, "none of which gave any indication of her reputed beauty; in
fact, her features are not only plain, but to an ordinary English taste are
simply hideous" (not hitherto published: see our Plate XL).
(f) Nero [11] (not hitherto published: see our Plate XLI).
(g) Greek female face [5J (not hitherto published: see our Plate XLII).
(h) Roman female face [6J (reproduced in printed lecture: see our Plate
XLIII).
(i) Napoleon I [5J (reproduced in printed lecture: see our Plate XLIV).
(i) The English criminal [18J (reproduced in printed lecture). Galton
here recognises two types of criminals, one with broad and massive features
like Henry VIII, but with a much smaller- brain; the other with a weak
and certainly not a common English face 2 (see our Plates XXVIII and XXIX).
While Galton exhibited in this lecture more composite portraits than
I think he showed on any other occasion, his main object was to compare
I Proce~ding8 of the Royal Instit'ution,
April 25, 1879, VoL IX, pp. 161-JO, with an
&utotype reproduction of the Roman Lady, Alexander the Great, Napoleon the Great, and the
English criminal.
2 The.material on which all these composites were based is still in the Galton Laboratory,
a.lthough many of the photographs a.re sadly faded and some of the negatives have perished
(owing to the use of poor chemicals, or to inadequate washing). With the exception of the
phthisical plate all our reproductions are from the original material.
.
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general impressions of the mind founded upon blended memories with b~ended
portraits. He writes:
"In the pre-scientific stage of every branch of knowledge, the prevalent notions of phenomena
are founded upon general impressions; but when that stage is passed and the phenomena are
measured and numbered, many of those notions are found to be wrong, even absurdly so, This
is the case not only in professional matters, but in those with which everyone has some opportunity of becoming acquainted. Think of the nonsense spokell e\'ery day about the signs of
coming weather, in connection, for example, with the phases of the moon. Think of the ideas
about chance, beld by those who are unacquainted with the theory of probabilities; think of
the notions on heredity before the days of Darwin, It is unnecessary to multiply instances;
the frequent incorrectness of notions derived from general impressions may be assumed, and
the object of the following discourse is to point out a principal cause of it.
Attention will be called to a source of error tha.t is inherent in our minds, that vitiates the
truth of all our general impressions, and which we can never wholly eliminate except by
separating the confused facts upon which our general impressions are founded and treating
them numerically by the regular methods of statistics. It is not sufficient to learn that an
opinion has been long established or held by many, but we must collect a large number.of
instances to test that opinion, and numerically compare the successes and failures." (p. 161.)

Galton assumes the physiological basis of memory to be of the following
character:
" Whenever any group of brain-elements has been excited by a sense-impressi9n, it becomes,
so to speak, tender, and liable to be easily thrown again into a similar state of excitement. If
the new cause of excitement differs from the original one, a memory is the result. Whenever
a single cause throws different groups of brain-elements simultaneously into excitement, the
result must be a blended memory. We are familiar with the fact that faint memories are very
apt to become confused. Thus some picture of mountain and lake in a country which we have
never visited often recalls a yague sense of identity with much we have seen elsewhere. Our
recollections cannot be disentangled, though general resemblances are recognised. It is also a
fact that the memories of persons who have great powers of visualising, that is of seeing welldefined images in the mind's eye, are no less capable of being blended together. Artists are, as
a class, possessed of the visualising power in a high degree, and they al'e at the same time
pre-eminently distinguished by their gifts of generalisation. They are of all men the most
capahle of producing forms that are not copies of any individual, but represent the characteristic
features of classes." (p. 162.)

Galton holds that the brain has the capacity for blending memories
together, and that general impressions are faint and perhaps faulty editions
of blended memories. Thus there is some analogy between general impressions and composite photographs, both are generic images.
"A generic mental image may be considered to be nothing more than a generic portrait
stamped on the brain by the successive impressions made by its component images '."

But while the photographic generic image gives each component a weight
proportional to its exposure, Galton says that the mental composite does not
give weight in the same manner.
.. The physiological effect of prolonged action, or of reiteration, is by no means in direct
proportion to the length of the one or to the frequency of the other."

He then cites the Weber-Fechner Law of the geometrical mean 2 as one
at least of the sources of error in general mental impressions.
"Exceptional occurrences leave an impression on the brain of far greater strength, snd
habitual occurrences of far less strength, than their numbers wsrrant."
I Galton here cites Huxley (Hume, p. 95) as independently reaching the same conclusion.
2lli ustrated in the lecture itself by spinning discs painted black and white in concentric
rings, one giving an arithmetical the other a geometrical series of tints; the eye repudiates the
former as a graduated scale.
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Just as in the composite photograph some images may be alien to the
genus, so in the case of the mind superficial and fallacious resemblances may
be associated.
"Seeing as we easily may, what monstrous composites result from ill-sorted combinations
of portraits, and how much nicety of adjustment is required to produce the truest possible
generic image, we cannot wonder at the absurd aD41 frequent fallacies in our mental conceptions and general impressions."

Galton continues:
"Our mental generic composites are rarely defined; they have that blur in excess which
phot9graphic composites ha.ve in a. small degree, and their background is crowded with faint
and incongruous imagery. The exceptional effects are not overmastered, as they are in the
photographic composites, by the large bulk of ordinary effects. Hence in our general impressions far too great weight is attached to what is strange and marvellous, and experience shows
that the minds of children, savages and uneducated persons have always had that tendency.
Experience warns us against it, and the scientific man takes care to base his conclusions upon
actual numbers.
The human mind is therefore a most imperfect apparatus for the elaboration of general
ideas. Oompared with those of brutes its powers are marvellous, but for all that they fall
vastly short of perfection. The criterion of a perfect mind would lie in its capacity of always
creating images of a truly generic kind, deduced from the whole range of its past experiences.
General impressions are never to be trusted. Unfortunately when they are of long standing
they become fixed rules of life, and assume a prescriptive right not to be questioned. Consequently, those who are not accustomed to original inquiry entertain a hatred and a horror
of statistics. They cannot endure the idea of submitting their sacred impressions to coldblooded verification. But it is the triumph of scientific men to rise superior to such superstitions, to devise tests by which the value of· beliefs may be ascertained, and to feel sufficiently
masters of themselves to discard contemptuously whatever may be found untrue." (pp. 168-70.)

The words just cited-almost lost in their manner of publication-are
among the finest Galton ever wrote in the service of science.
In reply to the recent inquiry of a friend as to what point I had reached
in my account of Galton's labours, I said: To the discussion of composite
portraits in his researches on psychology. It seemed to him an inappropriate
association. Yet almost all Galton's photographic work in his own mind had
relation to psychology, and up to the end of his life he continued to develop
photographic methods for statistically studying mental characters. From
composite portraiture the stage was for him. an easy one to generic mental
images, thence he passed to the Weber-Fechner Law, and this turned his
thoughts to the statistical bearings of the latter as we have already seen. The
relation Galton held to exist between generic mental images and composite
photographs is well illustrated by Galton's paper entitled "Generic Images"
published in The Nineteenth Oentury for July, 1879 1• This is in some respects
an enlargement of the Royal Institution Lecture, with less technical description and no plate. The point he emphasises in this paper is the bearing of
composite portraiture on then current metaphysical conceptions. He writes:
"Composite portraits are, therefore, much more than averages, because they include the
features of every individual of whom they are composed. They are pictorial equivalents of
those elaborate statistical tllbles out of which averages are deduced. There cannot be a more
perfect example than they afford, of what the metaphysicians mean by generalisations, when
the objects generalised are objects of vision, and when they belong to the same typical group,
one important characteristic of which is that medium characteristics should be far more
1 Vol. VI, pp. 157-69. In this plIoper Galton compares the composite portrait to Quetelet'g
"mean man," (p. 162.)
I'GII
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frequent than divergent ones. It is strange to notice how commonly this conception has been
overlooked by metaphysicians, and how positive are their statements that generalisations are
impossible, and that the very idea of them is absurd. I will quote the lucid writing of Sir W.
Hamilton to this effect, where he epitomises the opinions of other leading metaphysicians.
I do 80 the more readily because I fully concede that there is perfect truth in what he says,
where the objects to be generalised are not what a cautious statisticia.n would understand by
the word generic. Sir W. Hamilton says (Lectures, II, p. 297):
'Take for example, the term man. Here we can call up no notion, no idea. corresponding
to the universality of the class, or tel·m. This is manifestly impossible. For as man involves
contradictory.attributes and as contradictions cannot exist in one representation, an idea. or
notion adequate to man cannot be realised in thought. The class man includes individuals,
male and female, white and black and copper coloured, tall and sbort, fat and thin, straight
and crooked, whole and mutilated, etc., and the notion of the class must therefore at once
represent all and none of these. It is therefore evident, though the absurdity was main~neU
by Locke, that we cannot accomplish this; and this being impossible, we cannot represent to
ourselves the class man by any equivalent notion, or idea.... This opinion, which after Hobbes,
has been in this country maintained among others by Berkeley, Hume, Adam Smith, Campbell, and Stewart, appears to me not only true, but self-evident.' "

To this Galton replies, demolishing by a concrete representation an
imposing philosophical dogma:
"If Sir W. Hamilton could have seen and examined these composite portraits, and had
borne in mind the well-known elements of statistical science, he would certainly have written
very differently. No doubt, if what we are supposed to mean by the word man is to include
women and children and to relate only to their external features and measurements, then the
subject is not suitable for a generic picture, other than of a very blurred kind, such as a child
might da.ub with a. paint-brush. If, however, we take anyone of the principal races of man
and confine our portraitUre to adult males, or adult females, or to children whose ages lie
between moderate limits, we ought to produce a good generic representation."

Bold indeed to face the metaphysician in his own cave, and assert that
his generic pictures were as those of a child daubing with a paint-brush,
solely because he had not adequately, i.e. statistically, defined what was to
be understood by a genus, and a generalisation! It is the old tale of the
scientist, analysing phenomena. coming up against the metaphysician bandying words l • No wonder that Galton's psychology was of small influence with
philosophising dialecticians 1

(B) Photographic Bi-proJection, Indexing of Profiles, etc.
As late as April, 1888, Galton was still thinking over composite photography. In his earlier work he had made the vertical distance between the

My

1
friend Professor W. P. Ker warns me to avoid an ignoratio elenchi. It seems to me
that lJ.ny argument would turn on how far the "general idea" is that of a limited cla.ss. I feel
sure that Berkeley and I think Hamilton would have argued that the abstract idea of a
Jewish Boy was impossible. Yet Galton shows that we can form a concrete image of such a
Boy, and he sees no reason why we should not, if so constituted, visua.lise him. Berkeley
(Works, Vol. I, pp. 76-7, 1843) confesses that what other minds can do, he knows not, but he
himself cannot abstract the qualities from a number of individuals and compound them to a
general notion. Both Berkeley and Hamilton surveyed their own minds, and they do not
appear to have experimented on the visualising faculty of other minds:
What Galton asserts is that it is possible to reach a general idea or a generic image provided the individuals generalised form a limited class or genus, and he holds that the metaphysicians, proceeding purely by introspection, had overlooked the statistica.l criteria for the
homogeneity of a group or genus.
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pupillary line and the line of the lips the same for all his components. But
the result of this vertical distance only being the same was a great diversity
in breadths, leading to an absence of sharpness in the outline; thus, as
Galton expressed it I, the result was an aggregate rather than a mean. He
now considered that the value of composites would he much increased, if
they were at the same time reduced to·'fl, common breadth as well as a
common vertical standard. Galton chose as his breadth the interpupillary
distance, but for some purposes it might be more useful to take, say, the
external ocular distance or even the breadth of face at ear level The average
value of the selected vertical and horizontal lengths was to be determined,
and each photograph reduced to these dimensions. Thus the problem becomes
precisely that referred to on our p. 45. A photographic arrangement which
would act as a bi-projector was needful, and one must be devised in which
foreshortening would not be accompanied by any sensible blur. Galton first
considered that this result could be obtained by a form of pin-hole camera
he had seen discussed in the Photographic News; namely one in which the
pin-hole was replaced by two adjustable diaphragms. The first of these
diaphragms would contain a vertical slit, and have a motion horizontally but
perpendicular to the optical axis, and another motion along the optical axis;
the second diaphragm would contain a horizontal slit, and have one motion
vertical and perpendicular to the 'optical axis, and another motion along the
optical axis. By proper adjustment of the two diaphragms, interchanging
them if needful, any desired modifications in height and breadth of the
object could be made. Theoretically the scheme is admirable; it is
precisely that of the bi-projector referred to on p. 46, first ftn., except that
the beam of light is replaced in the latter by a "mechanical straight line."
The practical difficulty lies in the need of a very intense light on the object,
not only to reduce the long exposure, but to enable the operator to adjust
the image on the focal plane. When I discussed with Galton in 1903 the
possibility of double photographic reduction, he did not refer to this pin-hole
scheme, possibly he had discarded it after trial 2 •
Galton's notebooks and papers show that he spent in that year much time
over this problem of reducing photographically a circle to an arbitrary ellipse.
He proceeded, however, by an entirely different method. He proposed to
rotate his object plane round a vertical axis until it made an angle 01 with
the vertical plane, and then photograph it, trusting to stopping down to
Photographic News, April 27, 1888.
'i'rials have recently been made in the Galton Laboratory of this method of hi-projectional
photography. To get rid of blurring the slits had to be extremely narrow, a.nd thus a four
hours' exposure might be necessary for the reduction of a black a.nd white drawing. It was
then found that the negative of the drawing had a series of light and dark bands across it.
I am not certain whether these are due to some diffraction effect, or to slight inequalities in
the breadth of the slits. I have found that a precisely similar system of bands, of course in
one direction only, may arise in photographing the sun with a focal plane shutter, when owing
to clearness of atmosphere it is needful to reduce the breadth of the slit in the shutter to a
minimum. Another objection to the method is that the circular dots used by draughtsmen for
points become ellipses, and vertical and horizontal lines do not remain of the same thickness,
but this objection applies to all methods of photographic bi-projection.
I

2
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cure the blurrin~. A print was then taken of the result, and this print
placed in the obJecti va plane rotated through an angle 0, in the opposite
direction to 0, is rephotographed. Then Galton discovered that with a. certaill
relation l between 01 and 8, the second photographing can be made to restore
linearity, or an original circle be converted into an ellipse. The accompanying
diagrams indicate the three stages of Galton's process. On the last diagram
he Ilad written the words" Show this to Pearson." He never did 60 and only

Object

Print of Fin;t Negative

Diagrnm iii.

Prin, of Seoood Negative
Reduction of Circle to ElliplKl

after his death has his biographer discovered. the large amount of time and
energy Galton spent over this matter; there are elaborate tables of 81 and 8,
with the corresponding vertical and horizontal reductions. There is also the
first draft of a pape,' intended for publication, but I cannot find that the
paper and the tables I were ever completed, still less published. Like so many
of Galton's id6<'LS it was simple and suggestive. but Galton was too old in
I We luwe found that a t:\wgle negative will aull:ice, if a second camera be employed to
photograph the imllge on the focal pll~ne screen of t-he first, this camera. being adjusted flO that its
focal plane mak08 an angle (JI wit-h the foca.l plane of the first camet'8.. The difficulty lies in the
length of exposure requisite if the objectives of both cameras Ilre cut down so as to reduce
blurring to insignificance. Nothing is gained theoret.ically or pt·a.ctically by tilting as well as
rotating the object. plane of the first and the optical axis of the second camera. Tho theory is
as follows: Let! d l and bl be respectively the distances from thl.! opt.ical oontl"O of the lirat
camera to the object plane and to the focal plane, and d, and b~ the distances from the optical
centre of the second camera to the focal plane of the first camera and to it.s own focal plane.
Then for fe(:tiJinearity in the photograph we must have

d, tanD, :;; b1 sin (JI;
and if R., Rio be the verlica.lllnd horizontal scales of reduction, t.hen

R. "'" d,d,./(b,bt ). R,,:II R. cos (Jl cos (J,.
Thus Rio must. be less than R., but. this is no limita.tion l\8 the object can always be turned
through a J·ight. angle. .Acl;ually the chief difficulty lies in the suitable choice of d J aDd <4. 'l'he
apparatus takes a simpler form if we keep the t.wo optic aX08 in the SlLUle straight. linc, a.nd the
object perpendicular to them, bul; rotate the focal planes in opposite directions.
•
I There is also 8. bundle entitled "Photographic Reduction in breadth" with models in both
wood and card of the proposed camera. apparatus. As fll.r as I can IlOO Galton always proposed
making an auxiliary intermediate print.
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1903 to spend the necessary time in working out the practical details of
camera dimensions~ or spend the hours required in dark-room experimental
work. As in the similar case of analytical photography, what is needed is a
young and enthusiastic photographer.
To grasp fully Galton's photographic activities at this time we must bear
in mind two important facts. He was still searching for some physical features
which should have high association with the mental characters. This attitude
was perfectly reasonable at that date, because not only no correlations between
such characters had been determined, but the methods of measuring correlations were of the crudest kind. Further Galton was a traveller, and every
traveller is accustomed as he passes along to notice that the racial mentality
changes with the change of the physical characters. The conception therefore naturally arises that phySIque and mentality are highly correlated.
The American Indian, the Negro, or the Arab has each his individual
physique, and each also his individual mentality. But this appearance of
high correlation may be most deceptive; it does not follow that there is
any organic linkage between the physical and psychical characters. If a
race be started from a pair of individuals both possessing a physique of
type .A and a mentality of type A', we may find in later generations an
apparent linkage of A and A' in all the members; but this is not a true
correlation, and a cross-breeding may show that A and A' have no organic
relation, and can be at once separated. In the second place Galton. did,
like most men of his generation and probably like most of us to-day,
consciou~ly or un~onsciou~ly, give w~ight to physiogn~my. So impressed
by phySIognomy IS mankmd m ordmary every-day lIfe, that we hardly
realise how much confidence we place in it. We My a person is good or
bad, is intelligent or stupid, is slack or energetic, on what is too often
only a rapid physiognomic judgment. The custom is so universal as a rough
guide to conduct, that we are almost compelled to believe that there
is in human beings an intuitive or instinctive appreciation of mental
character from facial expression. Galton differed only from the mass of us
in desiring to ascertain on what physiognomic appreciation is based. He
belonged to a generation in which the influence of Lavater and the belief in
some form of phrenology were still appreciable. He accordingly sought to
isolate types and to measure deviations from facial type, in order to determine
whether facial variations were correlated with mental variations. He was
really attempting to make a true science out of the study of physiognomy.
The anthropologist up to Galton's date had employed portraiture to distinguish racial types physically. Galton employed portraiture to distinguish if
possible between mental types. He may have been pursuing a will-o'-thewisp, but this psychical investigation was really at the basis of all his photographic work, and he was interested in my desire for a photographic 'bi-projector,' not in the first place because it would relieve the difficulties of an
editor, but chiefly because it would be of great service in composite and
analytical photography; It may be that it is rather on the plp,y of features
than on their static form that our intuitive judgment as to mental and moral.
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character is base<P. In this case a static photograph would only lead to a
. negative, albeit important conclusion 2.
From Galton's outlook on mankind the mentality and physique of its
stirps were of first-class importance to the child, and he emphasised the value
of a family record made on a standardised plan to the child as early as 1882
(Fortnightly Review, January, 1882, pp. 26-31), and of such a record Galton
.
.
held an essential feature to be a series of photographs.
"Obtain photographs periodically of yourselves and of your children, making it a family
custom to do BO, because unless driven by sOUle custom the act will be postponed until the
opportunity is los~. Let these periodical photographs. be full and side views of the face on an
adequate scale, and add any others you like, but do not omit these. As the portraits accumulate have collections of them autotyped. Take possession of the original negatives, or have
them stored in safe keeping, labelled and easy to get at. They will not fade a, and the time may
come when they will be valuable for obtaining fresh prints or for enlargement. Keep the pl·ints
methodically in a family register, writing by their side aU such chronicles as those that used to
find a. place on the fly-leaf of the family Bibles of past generations, and much more besides.
Into the full scope of that additional matter I do not propose now to enter. It is an interesting
and important topic that requires detailed explanation, and it is better for the moment not to
touch upon it."

Here we see Galton's thoughts turning in the direction whence afterwards
arose his Record of Family Faculties and his Life-History Album.
"This, however, may be said, tha.t those who care to initiate and carryon a family chronicle,
illustrated. by abundant photographic portraiture, will produce a work that they a.nd their
children and their descendants in more remote generations, will assuredly be grateful for. The
fa.mily tie has a real as well as a sentimental significance. The world is beginning to perceive
that the life of each individu~l is in some real sense a prolongation of those of his ancestry.
Ris cha.racter, his vigour and his diseases are principa.lly theirs; sometimes his faculties are
blends of ancestral qualities; more frequently they are aggregates, veins of resemblance to one
or other of them showing now here and now there. The life-histories of our relatives are,
therefore, more instructive to us than those of strangers; they are especially able to forewarn
and to encoura.ge us, for they are prophetic of our own futures. If there is such a thing as a
natural birthright, I can conceive of none greater than the right of each child to be informed,
at first by proxy through his guardians, and afterwards personally, of the life-history, medica~
and other, of his ancestly. The child is brought into the world without his ha.ving &ny voice at
1 I think Charles Darwin realised this fully in 1873, and indicates it in the opening
sentences of his Expression of the Emotions; for him" Expression" itself means kinetic facial
changes. "Many works have been written on Expression, but a greatm' number on Physiognomy,-that is, on the recognition of character through the study of the permanent form of
the featm;es. With this latter subject I am not here concerned." (p. 1.)
2 There might still be a chance for the film. It would need a super-Galton to organise the
technique of a compOsite film!
3 This is alas! not the fact.. Galton had a large collection of p'rints and negatives of individuals and of composites. A very large proportion of the prints are now BO faded as to be
useless; of many the subject is indistinguishable. When I turned to the negatives to replace
the prints, I found many negatives had perished also, gone as yellow and faded as the prints,
and others were in process of deca.y. Unless immediate steps be taken to reproduce it in a permant'nt way, Galton's unpublished photographic work will have practically perished entirely
within 50 years of its preparation. - Failing some form of ink reproduction--and then it
must not be on paper laden with china clay-there is DO real security for permanency in
photographic negatives and prints. The patchy preservation of Galton's negatives-some faded,
some excellent-shows that there is no security that negatives will survive fifty years, the source
may lie in varied technique, or in varied quality of chemicals used.

Photographic Researches and Portraiture

303

all in the matter, and the smallest amend that those who introduced him there can make, is to
furnish him with the most serviceable of all information to him, the complete life-his~rie.s
of all his near progenitors." (p. 31.)
. .

The idea of portraiture as expressing mental character and that of individuality as measured by deviation from type fascinated Galton throughout
the whole of his long life, and he returned to Jihese subjects with great energy
even in his last years. He sought to measure the degree of resemblance or
of difference in portraits. The amount of labour he put into this research
was immense; there is a great mass of manuscript matter, there are endless
profiles drawn by his assistants, there are models of apparatus and there is
apparatus itself. Without a more definite key than we possess it is often
very difficult to trace what line of thought he was following up, although
not infrequently one lights on most suggestive ideas in side tracks from the
main problem.
That the work in this direction arose from the composite photograph
investigations is clear from a lecture Galton gave on May 25, 1888 at the
Royal Ins~itution, entitled" Personal Identification and Description 1 ". It
opens _with the following words:
"It is strange that we should not have acquired more power of describing form and personal
features than we actually possess. For my own part I have frequently chafed under the sense
of inability to verbally explain hereditary resemblances and types of features, and to describe
irregular outlines of many different kinds, which I will not now particularise. At last I tried
to relieve myself as far &s might be from this embarra.ssment, and took considerable trouble,
and made some experiments. The net result is that while there appear to be many ways of
approximately effecting what is wanted, it is difficult as yet to select the best of them with
enough a.ssurance to ju..<;tify a plunge into a rather serious undertaking. According to the
French proverb, the better has thus far proved au enemy to the passably good, so I cannot go
much into detail a~ present, butwill chiefly dwell on general principles·." (Nature, Vol. XXXVIII,
p. 173.)

Galton then states that while recognising different degrees of likeness
and unlikeness we have not so far as he knows made any attempt to measure
them. He now proposes to take for his unit of measurement the least-discernible difference.
"The measurement of resemblance by units of least-discernible difference is applicable to
shades, colours, sounds, tastes, and to sense-indications generally."

Galton illustrates his method on sight differences; he takes two superposed
oval contours (see Fig. a, Diagram iv, p. 304), intersecting one another, an<l
then halves the distance between their. boundaries for a new contour, and
,then halves again until he reaches-in his case in the fourth stage-a contour
indistinguishable from one of the original contours. He then says there are
16 grades of least-discernible difference between A and B. The method is
suggestive, but obviously liable to difficulties, for it is clear that its measurement is largely subjectwe. It depends on the fineness of drawing of the
original.contours and of the subdividing contours. It depends also on the
scale upon which they are drawn. It is modified by the subjective conditions
of the observer, whether his sight is ~ood, and whether he uses or does not
I Natu'I'e, Vol. XXXVIII, pp.173-77, 201-2,1888; Proc. Roya11nstitution, Vol. ;xu, pp. 346-60,
1889; my references are to the pages of Nature.
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use glasses. Also it is clear that the least-discernible difference may be
reached at some points long before it is reached at others, or the measure
of resemblance would vary from part to part, and ultimately be a measure

B

Fig. a.

Fig. b.

Fig~

c.

Diagram iv.

of only the most unlike parts. If we agree to an average fineness of line, and
an average keenness of sight, we shall still be left with the question of scale.
Dealing with the silhouette, Galton remarks that:
"All human profiles of this kind, when they have been reduced to a uniform vertical scale,
fall within a small space. I have taken those given by avater, which are in many cases of
extreme shapes, and have added others of English faces, and they all fall within the space
shown in Fig. b. [Galton is, working with the distance from the notch that separates the brow
from the nose (nasion) to the parting of the lips as standard length.] The outer and inner
limits of the space are of course not the profiles of any real faces, but the limits to many
profiles, some of which are exceptional at one point and others at another. We can classify
the great majority of profiles so that each of them shall be included between the double borders
of one, two, or some small number of standard portraits, such as Fig. c. I am as yet unprepared to say how near together the double borders of such standard portraits should be drawn;
in other words, what is the smallest number of grades of unlikeness that we can satisfactorily
deal with. The process of sorting profiles into their proper classes, and of gradually building up
a well-selected standard collection, is a laborious undertaking if attempted in any obvious way,
but I believe it can be effected with comparative ease on the basis of measurements as will be
explained later on, and by an apparatus that will be described." (p. 174.)

The reader will now be able to perceive better what Galton was really
attempting to do by this special illustration: he was aiming at identifying
individl!als by their profiles, and in order to do this it was needful to index
profiles.·· This leads Galton to the topics of indexing and of entering indices.
He first refers to Bertillon's system of identifying criminals, and states that
the actual method by which it is done is not all tha.t theoretically could be
desired. He notes a fundamental difficulty that arises:
"The fault of all hard-and-fast lines of classification when variability is continuous, is the
doubt where to place and where to look for values that are near the limits between two adjacent
classes." (p. 175.)
I For example, suppose it be required to find the degree of resemblance between two maps,
A and B, of the same district on different scales; shall we reduce A to B, or B to A, for that
will clearly affect our judgment1 Or, sha.ll we look a.t them both placed on the table before
UB, or both hung at some little distance on a wa1l1
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Bertillon divides each of his four fundamental characters into three groups
-large, medium, small-and Galton points out that the difference between the
men at the extremes of the mediurngroup is, for stature, say 2'3 inches while
the possible error of determining stature may be + 0'5 inch; that is to say,
that there is a total doubtful range of 2 inches, while the medium range
itself is only 2'3 inches. He further poinM out that nearly all Bertillon's
characters, we may anticipate, will be highly correlated together and accordingly his 81 ( = 3 4 ) groups will contain very unequal numbers.
"No attempt has yet been made to estimate the degree of their interdependence. I am
therefore having the above measurements (with slight necessary variations) recorded at my
anthropometric laboratory for the purpose of doing so." (p.175.)
.

I do not think these measurements were ever taken in adequate numbers
or that Galton ever determined actually their correlations. This was, I
believe, first done by the late Dr Macdonell, on actual criminal data, and he
pointed out how, by the use of proper "independent variates," the trouble of
correlation in the characters could be eliminated l •
The first difficulty, however, of the border-line cases, which involve such
a large proportion of the population and therefore the multipliCation of
cards, in several groups, Galton got over by what he termed a "mechanical
selector." I have not found any 'selector' described before 1888, but many
since, all involving Galton's principle, some patented, without any recognition
of Galton's priority. The idea is indeed a very simple one; each individual
has a card 8 to 9 inches long. If there are 4 or 6 indexing characters each
is allotted something less than a quarter to a sixth of the card. This
portion of the card represents the range of the corresponding variate and a
notch is cut into the card at the value of the variate within this range 2• The
breadth of this notch represents twice the possible error of measurement, once
in excess and once in defect, for that variate. The cards are placed vertically
and loosely in a box divided into batches by partitions so that there is not
sufficient friction to interfere with their independent motion. The bottom of
the box, except sufficient at the ends for the cards to rest on, is replaced by a
"keyboard" as Galton termed it; this keyboard is of the breadth of the
variate portion of the cards, and can be elevated by a lever. Adjustable wires
can be arranged across a gap in the keyboard of the size of the series of cards,
and these wires are adjusted to give the measurements of an individual to
be selected, just as the notches are cut in the cards. When the keyboard is
elevated its wires pass into the notches of those cards which are within
possible errors of the individual set on the keyboard-all the other cards but
these are raised and thus discriminated from those which require examination.
It is clear that the cards do not require classification by size of organs, but
may be placed by age or alphabetically. Galton considered that this mechanical
1 Biometrika, Vol. J, pp. 177-227. The Bertillon system of indexing by physical measurements has now been replaced by direct indexing of finger-prints.
2 Actually the notch would not be cut at the exact value of the variate except when near
the boundary of the sub-range; in other positions it would suffice to cut it at the middle of the
sub-range. For Bertillon's index it would suffice practically to have pin points. marked for each
variate OIl the card, where notches should be cut.
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selector of which he gives ample drawings could deal with 500 cards at a
time. Of his' selector' Galton writes:
"Its object is to find which set, out of a standard collection of many sets ~f measures,
resemble" anyone given set within any degree of unlikeness. No one measure in any of the
sets selected by the instrument can differ from the corresponding' measure in the given set by
more than a specific value. The apparatus is very simple; it applies to sets of measures of
every description, and ought to act on a largescale as well as it does on a small one, with
great rapidity, and be able to test several hundred sets by eacb movement.· It relieves the eye
and brain from .the intolerable strain of tediously comparing a set of many measures with each
of a large number of successive sets, in doing which a -mental allowance has to be made for a
plus or minus deviation of a specified amount in every entry. It is not my business to look
after prisonel'S, and I do not fully know what need may really exist for new methods of quickly
identifying suspected persons. If there be any re,al need, I should think that this apparatus,
which is contrived for other purposes, might after obvious modifications supply it."

Galton then returns to the measurements of the profile and indicates those
he would propose to take. These measurements he then suggests should be
used with a ,. mechanical selector." He considers that measurements on the
profile would be nearly as trustworthy as those on the limbs for approximate
identifications, and he states that their values are less highly correlated than
those on the limbs\
This paper shows that Galton at this time had not fully made up his mind
as to the best characters by which to measure or index individuality. He
considered that personal characteristics existed in much more minute particulars than in. the profile:
"The markings of the iris of the eye are of the above kind. They have never been adequately studied except by the makers of artificial eyes, who recognise thousands of varipties of
them. These markings well deserve being photographed from life on an enlarged scale."

Besides. the handwriting, Galton refers to the bifurcations and interlacements of the superficial veins, and the shape and convolutions of the external ear, and then turns for the first time, I believe, in published work to
the small furrows and intervening ridges on the palmar surfaces of hands
and feet, To this matter I shall return when dealing with Galton's work
on finger-prints. In the concluding paragraph of his lecture Galton tells us
that he was induced to make these researches into individuality and personal
identification in order to discover independent features which might be suitable for inquiries into heredity.
"It bas long been my hope, though utterly without direct experimental corrobora.tion thus
far, that if" a considerable number of variahle and independent features could be catalogued L it
might be'P0~sihle to trace kinship with considerable certainty. It does not at all follow because
a man inherits his main features from some one ancestor, that he may not 801110 inherit a. large
number of minor and commonly overlooked features from many ancestors. Therefore it is not
improbable and worth taking pains to inquire whether each person may not carry visibly about
his body undeniable evidence of his parentage and llear kinships." (p. 202.)
1 It seems unnecessary to specify Galton's profile measurements here, for opinions will differ
as to the suitability of his axes and choice of points. In the Galton Laboratory, by means of
special apparatus we mark the auricular point and . Frankfurt horizontal plane' on the
silhlluette. The nasion to the auricular point is then taken as a fundamental axis and as the
standard length. We have obtained on this basis m~an silhouettes for men and women. I should
be inclined to measure certain deviations of the individual profile from the mean profile, when
the nasio-auricular lines of both coincide in direction and magnitude, as the indexing characters.
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While finger-prints are now an accepted form of evidence in our courts of
law-onlya few newly-appointed and yet uninstructed magistrates questioning
their validity-it is singular that no use has hitherto been made of them in
cases of doubtful paternity, only vague impressions as to family likeness being
given in evidence or apparently thought of importance.
Another lecture closely allied· to that just discussed was the Royal
Institution Friday evening discourse on January 27, 1893. It is entitled" The
Just-Perceptible Difference" I. In this lecture Galton starts with a definition:
"We seem to ourselves to belong to two worlds, which al'e governed by entirely different laws;
the world of feeling and the world of matter-the psychical and the physical-whose mutual
relations are the subject of the science of Psycho-physics, in which the just-perceptible difference
plays a large part.
It will be explained in the first of the two priJlcipal divisions of this lecture that the study
of j~st-perceptible differences leads us not only u~ to, but beyond, the frontier of the mysterious
region of mental operations which are not vivid enongh to rise above the threshold of consciousness, It will there be shown how important a part is commonly played by the imagination in producing faint sensations, and how its power on those occasions admits of actual
measurement." (p. 13.)

Galton started by referring to Weber's Law and illustrating its action by
an ingenious mechanical model. He placed on an axle a wheel, a logarithmic
or equiangular spiral (perpendicular to the axis and with its pole at the centre
of the axle) and an index-hand marking on a scale the angle turned through
by the axle. All these were accurately balanced, so that they could rest in
any position of the axle; round the wheel was taken a cord carrying a scalepan at one end and a counterbalance weight to the pan at the other. Round
the spiral was taken a second cord fixed at one end to the axle and carrying
a ball at the other, If now a weight be put into the scale-pan, the axle will
rotate until the increasing ray of the spiral provides leverd.ge enough to
balance the weight in the S'Cale-pan. The weight in the scale-pan measuring
the 'stimulus,' the angle turned through by the index-hand measures the
sensation 2 • Galton demonstrated on the model that as the stimulus grew
large the increases of sensation were very small.
"The progressive increase in the effective length of the logarithmic arm is small at first, but
is seen soon to augment rapidly, and then to become extravagant. We thus gain a vivid
insight through this piece of mechanism into the enormous increase of stimulus, when it is
already large, that is required to produce 30 fresh increment of sensation, and how soon the
time must arrive when the organ of sense, like the machine, will break down under the strain
rather than admit of being goaded farther.
.
The result of all this is, that although the senses may perceive very small stimuli, and can
endure very large ones without suffering damage, the number of units in the seale of sensation
is comparatively small. The hugest increase. of good fortune will not make a man who was
already well off many degrees happier than before; the utmost torture that can be applied to
him will not give much greater pain than he has already suffered, The experience of a life that

Proc. Royal Institution, Vol. XIV, pp, 13-26; Nature, Vol. XLVII, pp. 3l9-21, 342-45.
If b be the effective radius of the wheel, w the weight in scale-pan, Wthe weight of the
ball, .p the angle of the spil"'M, (J the angle of the scale and a the linear constant of the spiral,
so that its equation is r = a el/tan.p, then the principle of moments gives us w x b = W x r sin q"
1
2

whence (J = cot.p log ~ = cot q, log ~ x.w cf>' which is Weber's Law if (J be read. as sensation and
a
a SIn
was stimulus. It is easy to modify the mechanism to take account of the 'threshold.'
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we call uneventful usually includes a large Shal'e of the utmost possible range of human pleasures
and human pains. Thus the physiological law which is expressed by Weber's formula is a great
leveller, by preventing the diversities of fortune from creating by any means so great a diversity
in human happiness." (pp. H-15.)

Galton notes how the threshold of sensation differs in different persons
and how delicacy of perception is a criterion of a superior nature. It may be
modified in the same person by health and disease, by drugs and hypnotism.
He notes, however, that external causes of stimulation may be reinforced
by internal oauses, and that external stimuli which would fail to exceed the
threshold may by aid of the imagination be magnified to the production of a
just-perceptible sensation. As ~illustration of this Galton quoted a personal
experience which certainly deserves record in a biography for it indicates how
Galton worked "habitually searching for the causes and meaning of everything that occurred to him 1." After citing Wordsworth and Tennyson as
cases in which the force of imagination could master their sense of the present
real, Galton notes that his own deafness prevented him when seated in the
middle rows at a scientific meeting from following memoirs read in tones
suitable to the audience at large. He could, however, distinguish the words
of the speaker if he had the unrevised proof of the memoir before his eyes.
If the speaker used words not in the proof, he failed to catch them, and if
he raised his eyes from the- proof nothing whatever of the reading could be
understood, the overtones by which words are distinguished being too faint
to be understood. He, found that he had to approach the speaker by one
quarter of' his distance from him to follow him without the aid of seeing the
words. The loudness of the overtones at the two distances would be as 9 to
16, and Galton concluded that his auditory imagination is to that of a just
perceptible sound as 16 minus 9 or 7 is to 16.
"So the effect of the imagination in this case reaches nearly half-way to the level of consciousness. If it were a little more than twice as strong it would be able by itself to produce
an effect indistinguishable from a real sound." (p. 19.)
.

He suggests that experiments as to this might be easily made with two
copies of the same newspaper, a few words being altered here and there in
the copy to be read from.
People growing deaf: although they cannot lip-read, appear to interpret
sounds better when they watch the lips of the speaker. :::ipectators at the
theatre,-e.g. at the French plays, hear better if they follow with a "Book of
Words.'tWhatever may be thought of Galton's explanation-the internal stimulus
due to the imagination-we must recognise that he discovered a most interesting psychological problem in an experience which the- bulk of men
would never have thought of analysing 2•
The next part of Galton's paper deals with optical continuity and the
just-perceptible distance between two dots. The ordinary eye is just able or
just unable to see two dots about a minute of angle asunder. Taking
Charles Darwin: see our p. 1.
A somewhat similar experience occurs in deciphering very bad handwriting; we find it
impossible to read the words, until we take to~magining what the writer is likely to be talking
about, and with this assistance the eye pn often realise what the hieroglyphics stand for.
1

2

Photographic Researches and Portraiture

309

ordinary reading distance as 12 inches, a row of five dots each stoth of an
inch in diameter arranged on the page of a book would be like an almost
invisible fine and continuous line. A row of 300 dots to the inch will look
at a foot like a continuous line, but far fewer dots are interpreted by the
imagination as a line. The ordina'ry cyclostyle works by dotting and has about
140 dots to the inch; the usual half-tone engraving is produced also by dots,
but without a lens the illustration appears continuous in its tones and shading.
Galton found that with only 50 dots to the inch he could reproduce a profile
which many persons to whom it was shown failed to discriminate from an
ordinary woodcut. 250 to 350 points gave exceedingly well the profile of a
Greek girl copied from a gem 1,
Taking his points at equal distances Galton found that the direction from
one point to the next could be in most cases adequately given by the points
of the compass, the top of the paper being treated as north. He takes the
letter a to represent north, b for north-north-east, c for north-east and so on
in order up to p. This presumed, it is possible to represent any profile by a
formula. Letters beyond a top give points of reference or mark by a sort
of bracket points not to be drawn in as when we pass from brow to eye. For
convenience Galton breaks up his directional letters into words of five letters
each. Thus the profile of the Greek girl involved about 400 letters or 80
words, and might have been sent by telegram. In 1893 it would have cost
about .£8 to cable it across the A.tlantic. Galton illustrated byexamples the
accuracy with which such portraits, maps or plans could be reproduced. In
a postscript added to the printed lecture he gives a coordinate system which
allows Qf somewhat greater exac.tness, but it requires two numbers to each
direction; at the same time it allows variety in the length of the steps.
The whole paper is very characteristic of its author; it leads us from
psychological theory to a practical end, the sending of portraits by telegraph;
but beneath the whole we find Galton really working at the idea of inherited
resemblance as measured· by the degree of likeness in the formulae for the
profiles of relatives.
We have noted in our first volume that the Galton family was portrayed
in a considerable number of very characteristic silhouettes. When Francis
Galton turned to the problems of quantitatively measuring resemblance and
of indexing portraits, he was compelled by the nature of his subject to deal
chiefly with profiles, and from this standpoint he recognisedAhe great value
of the silhouette. No doubt thinking of his own family portraits, he addressed
two letters to the editor of The Photographic Ne1))s2. Silhouettes, he tells
the readers of that journal,
"were very familiar to those who lived in the pre-photographic period. They were quickly cut
out of paper by a deft hand with a sma.ll keen pair of scissors, and at least one of the many
operators in this way ranked as an artist capable of making excellent likenesses 3• The paper
1 This profile, about 12 inches high, was in the Galtoniana, and probably still is, but could
not be found recently for reproduction here.
2 July 15th and July 22nd, 1887.
3 No doubt Edonard, who did the Galton and Darwin families.
See our Vol. I, Plates IV,
XVII, and XXXIV.

310

Life and LetlC1's of Francis Galton

was black on one side, and the silhouette that had been cut out was pasted then and there,
with the black side upwards, upon a white card, and framed. A perfectly durable and oftell'
a good likeness was thereby produced in a very short time. This art was superseded by photography, and is now temporarily extinct; but I want to show that it might with great facilityand I think with some profit in a humble way-be advanta.geously re-introduced by the help of
the very agency that extinguished it."

Galton next suggests photographing the profile of a sitter, either in a
strong light against a dark background, or vice ve1'sll, and then taking a
print of thi8 result, cutting out the profile and blackening iV. In his second
letter Galton gives an example of a silhouette prepared in this way. Such
silhouettes are, he says,
"particularly useful in studying family characteristics which, I think, are on the average far
better observed in profiles than in any other single view of the features. The truth of this
sta.tement may be verified in church, where whole families, each occupying a pew, can often be
seen sideways, and each family can be taken in and its members compared at a single glance.

Galton's photographic silhouettes of himself, aged 65.

The instances will be found numerous in which the profiles of a family are curiously similar,
especially those of the mother and her daughters. This is most noticeable where their ages and
bodily shapes differ greatly, as when the daughters are partly children and partly slim girls;
and the mother is not slim at all."

It must be admitted that Galton went to church rather for scientific than
religious purposes; but the reader of this passage will hardly be inclined to
accept PI' Beddoes' statement that Galton was wanting in a sense of humour!
See Vol: I, p. 59.
.
Another photographic problem which occupied a good deal of Galton's
thoughts at one time was the problem of keeping the object and the focal
plane at the conjugate foci of the optical centre of the object-glass. This
1 If the sitter be placed in front of a window, a half plate will give a silhouette of about
four inches high, which is often a very characteristic portrait. The chief need. is the 'deft
hand' in cutting out the print and avoiding angles. In the Galton Laboratory we have 8.
silhouetting a.rrangement in which the sitter's head is adjusted to the 'Frankfurt horizontal
plane,' and the shadow is cast by an arc light some fifty yards away. The shadow is traced by
an artist's hand and the resulting silhouette preserved with the anthropometric records of the
subject. It is used for measurements and by compounding series of subjects to obtain type
pl'Ofiles.
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is a very important point in the case of reduction to an exact size. Galton's
papers show a large number of attempts at its solution. He ultimately
sought the aid of Mr (now Sir) Horace Darwin, who in 1878 published in
Nature 1 a satisfactory theoretical solution by aid of a double Peaucellier's
cell. Galton found, however, that the cells would have to be of unwieldy
size, if these arrangements were used. P. am not aware that the problem
has even yet been solved practically, although for scientific photography its
solution is very important.

(C) Analytical Photography.
At the same time that Galton was working out his idea of composite
portraiture a new problem occurred to him, that of creating what he termed
a "transformer" which would transform the type into any individual component. The transformer would thus be a measure of the difference between
individual and type, or indeed between any two individuals. He proposed
by this method to analyse the differences between types (or races)~ between
individuals (or between an individual and his family type), or between an
individual on different occasions. Galton termed the produc~ion and study
of transformers Analytical Photography. The idea appears first to have
occurred to him in 1881; but not till 1900 did he write a letter, which appeared in Nature 2, August 2, on the subject, stating the outlines of the
process, and speaking somewhat doubtfully of his own power of carrying it
out. In this letter, after describing the theory 3 and something of the
technique, he writes:
"I photographed two faces, each in two expressions, the one glum and the other smiling
broadly. I could turn the glum face into the smiling one, or vice versa, by means of the
suitable transformer; but the transformers were ghastly to look at, and did not at all give the
impression of a detached smile or of a detached glumness."

Later Galton realised that transformers were hieroglyphicswhich required
a key to their interpretation; the photograph of a "smile" is really the
photograph of facial modifications which failing the stable basis of the face
we do not recognise as a smile at all. I owe to Mr Egon S. Pearson the
photographs on p. 312. A is the normal, B the smiling subject. C and Dare
the transformers. Dis the "glumness" and C the "photograph of a smile:'
All that can be said of the latter is that it does not closely correspond with
John Tenniel's conception of the grin which remained some time after the
rest of the Cheshire cat had vanished 4.
Vol. XVJlI, p. 383.
2 Vol. LXII, p. 320.
If x be-the transformer, Galton lays down two eql;lations
(i) pos. a + neg. a = grey, and (ii) pos. a + x = pos. b,
whence he deduces
(iii) pos. a + {pas. b + neg. a} = pos. b + grey,
(iv) pas. b + {pos. a + neg. b} = pos. a + grey.
Thus the quantities in curled brackets are the transformers, one the negative of the other
(the "smile" and the "glumness").
, Alice's Adventures in Wonderland, Edn. 1872, p. 93.
.
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By November 27, 1900, Galtoll had devised a simple small apparatus'
I This is now in the Galton Lahoratory.
It consists e.'lsclltil\lly of :~ ll'iple camer'fl.; onc
object ill thrown dit'cetly on to the focal plAne; the other two by aid of two reflecting prisms
IUC nlso tln'own on to the stuna phne. The three objects thl'own on to the plane [L1"e [lositi\"e a,
negath'c a lLnd posith"c b. By throwing out one or two of the three' we cnn throw on to the
screen (i) positive a. (ii) negntive a, (iii) p08ilive b, (iv) positive a + nCf,"lltivc (t to show the
uniform g"C)', (v) negati\'(' a + positi\'c b, the trnnsfol'mel', 01' (vi) !)OSilive a + the lrn.nsformcl',
giving the dUl'kenC(] b.
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B:.

wit~ ~he aid of Mr T.
Dallmey~r for carrying out his project, a~d this. was
exhIbIted on the date .lust mentIOned to the Royal PhotographlC SocIety;
Galton's paper is printed in The Photographic Journal, Vol. xxv, pp. 1:-3538. The idea at the bottom of Analytical Photography is extremely simple,
as most of Galton's methods. A subject A and a subject B, taken in similar
positions and of similar size, have faint trans~arent positives and faint transparent negatives taken of each. If now positive A and negative A be thrown
accurately adjusted on the same screen, they will antagonise each other and
give a uniform grey background. If further positive A and negative B be
thrown on .the same screen, they will only antagonise one another where the
originals are identical; where they are different, they will only in part antagonise each other. Thus the combination of positive A and negative B
gives a representation of their difference on a grey ground. This Galton calls
the "transformer." If the transformer be thrown on the screen with positive
B, it converts positive B into positive A. Similarly negative A and positive
B is the transformer, which superposed on positive A, converts it into B.
The two transformers are in fact positive and negative of the same difference.
In both cases the transformed portrait is that of a darkened subject. The
fact that our combination of faint positive and faint negative gives a uniform
grey or half tone is very important; he~ause it follows that where our transformer adds nothing in the way of difference to A to make B, it will still
add everywhere this grey or half tone. The transformed B will therefore be
a darkened picture of A.
Galton illustrated this point by obtaining a 'real' scale of tints. He took
nine ieetotums: the first had a white surface, the second a sector of 45°
painted black, the third two sectors of 45° black, the fourth three sectors and

Diagram v. Galton's photograph of a spinning wheel of tints.
POll
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so on up to the ninth which was all black. On spinning these nine teetotums,
he obtained a 'real' scale of tones from white to black l • Having thus obtained a scale'ofnine tones from white to black, Galton terms the fifth of these
(180° painted black) the medium tone. Pictures painted with tones less than,
but up to and including, the medium tone he calls 'faint'; pictures painted
in tones from the medium to the black, he calls' dark'. He then caused three
portraits of a lady to be painted with these tones:
.
(a) i§l the normal painting, using all the tones from 0 to 8, i.e. white
to black;
(b) is the faint painting, using all the tones from 0 to 4, i.e. white to
medium grey;
.
(c) is the dark painting, using all the tones from 4 to 8, i.e. medium
grey to black.
On Plate XLV will be seen Galton's scale and the portraits. Of these he
writes:
"I exhibit three sketches of the same portrait to show the differences of effect under these
conditions, and how very little the mere question of more or less likeness is affected by them.
All the tones from 0 to 8 were used in painting the first picture. Then a grey mixture that
matched t'he medium grey was made in one corner of a palette !Iond pure white squeezed Qut in.
another. The artist by using mix.tures of this grey and white, and nothing else, made the
second picture as a copy of the first. It is evident that its resemblance is not affected by the
limitation of the ra.nge of tones. The third picture was made on the same principle as the
second, except that black and medium grey were employed instead of white and medium grey,
and here again the resem~lance to the original is perfect. It follows that the value of the
analytica.l process is not much affected by the fact that it is unable to transform, in other words
that it cannot produce a transformer, or in still other words that it cannot isolate the differences
between any two portraits, but only those between a light half-toned copy of the one and a
da.rk half-toned copy of the other. It should be remarked that although the light-toned a and
the dark-toned b severally contain one-half of the complete scale of tones, yet the transformer
of the light-toned a into the dark-toned b contains the complete scale." (pp. 136-7).

Galton illustrates the whole process well by showing the steps taken to
convert any mosaic of four tones into another mosaic of four different tones.
He takes tones 6, 4, 2, 2 for A and 4, 6, 2, 6 for B: see our scale Plate.
-'
(1) A (Original full-toned portrait)
(2) B
.,

-..(3)
(4)
(5)
(6)
(7)
(8)
(9)
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pas. a (faint half-tone), i.e. U A)
...
...
neg. a (faint half-tone), i.e. (4 - tA)
...
pas. b (faint half-tone)
...
...
darkened"pos. b (i.e. pos. b + 4)
...
...
pas. a + neg. a (uniform grey)
...
...
neg. a + pas. b (the "transformer") '"
'"
pos. a + (neg. a + pos. b), i.e. (3) + (8)
(which is the same as the darkened b, or (6»
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The greatest difficulty in the above process is to ensure that positive b
1 Galton carefully distinguishes between the scales of 'real' tones perceived or sense tones
and actinic tones. (p. "137.) .
.
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and negative a have the same tone, so that if b were a, the composite would
gi ve merely medium grey. It is needful also that pas. a and neg. a should
accurately antagouise one another. Our figure shows one of the illustrations
Galton gave at the lecture} namely the "transformer" which will change an
':J into a G.
F+

F-

a+

a-

t

TRANSl"ORMER
G + & F'-

TRANSFORMtD
1'"+ TO 0+

Diagram vi.

Galton also transformed <1. mosaic St George's Cross into a St Andrew's
Cross (slides in Gcdtoniana). It may be said of these results that they were
only partially succe~rul-thj.s ~s the view t~ken b.r Sir George Danvin in
his account of Galton 111 the Du;t'tOna1'y of Nattonal Btography (Second Suppl.
Vol. II, p. 72). But Galton recognised the main difficulty himself:
40-2
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"But negatives and positives do not wholly obliterate one another. They do so to all intents
and purposes when the tones are not very far from the middle of the scale; an extreme white
is not obliterated by its negative." (p. 137.)

Galton was 78 years of age when the paper was published, and it was
hurriedly written (p. 138). He never worked out the technique with the care
and elaboratio'n he devoted to composite portraiture. Yet it seems to me that
the method is capable of being developed, and if it were the results reached
by it would be of very great value. The key to the whole position is the
production 6f a perfectly obliterating positive and negative pair. Galton's
original suggestion that
"the only satisfactory experiments now would be those made by two converging lanterns on a
screen, one at least of which admits of easy and delicate adjustment in direction and intensity
of its illumination"l

might still be of aid in the matter. It is possible that the use of homogeneous
light in the preparation of both positives and negatives might be of some
value. Anyhow I personally should be sorry to dismiss analytical photography as idle. From the psychological standpoint it ought to be of first
class value in the study of the expression of the emotions. It should indicate
what physical or muscular changes accompany such expression. The subject
needs to-day an enthusiastic cultivator, who has the patience to develop its
technique.

(D) Measurements by Photography.
In 1896 Francis Galton started another inquiry. He appears first to have
developed a scheme for taking from the same spot two photographs, one with
the camera horizontal and the other with the camera tilted. By aid of two
such photographs distances were to be measured photographically. The
method of reduction is in some way associated with photographs (positive and
negative) of a horizontal ruled square divided up into 20 x 20 small squares.
The two chief diagonals are marked and there are posts on the square at the
centre and the corners. It was apparently capable ofrotation about the centre
and there are photographs of it with the optical axis of the camera in one of the
diagonal planes, and in a plane bisecting the diagonal planes. There are photographs of streets, roofs and chimneys seen from a high parapet, pOSSIbly of
a bridge, apparently to be used in testing the method. But the manner in
which tb:e reticulation was to be used in these cases is very obscure, and so far
I have only found the box of negatives, and no.explanatory notes or papers,
in the Galtoniana. It would be rash to make any dogmatic assertion, but it
would appear as if Galton at a fairly early date had been independently
working at photographic triangulation.
Photographic Measurement of Distances and Lengths. No less than
eleven notebooks in the Galtoniana deal with this topic. They appear to
have been started in 1894-1895. They contain not only experimental
measurements, but a succession of drafts of papers, changing sometimes by
1 Nature, Vol. LXII, p. 320. Attempts in this direction would have been made before this
in the Galton Laboratory, but for inadequacy of funds.
.
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very little the method of procedure, or changing sometimes its applications.
There are a good many negatives or prints also referring to the matter, some
intelligible, some needing an interpretation, which I have been unable to
supply. To one series of such, clearly involving distant objects, I have
already drawn attention (see p. 316); a good deal of the matter refers to
fairly near objects, and the first experilnents-to judge by the photographs-seem to have been made on a series of shelves or racks at the Kew
Observatory. Then Galton photographed a bronze horse (Carousel) and determined the three coordinates of eight to eleven points of it in a variety
of ways. It is really wonderful thirty years later to see the amount of
labour he put into work of this kind. A reader of Nature might conclude
that his communications to it were brilliant suggestions written in a few
hours. This, I believe, was never the case; he rarely refers to a tithe of his
experimental work, the calculations, trials and failures he had ma.de before
preparing his paper; in many cases a paper was written over and over again
before it assumed its final form, and if a reader of the latter thinks the result
could h~ve been more easily reached by another method, it is extremely
probable that that method could be found, experimentally tested and silently
rejected, in one or other of Galton's preliminary notebook records. If he tried
and condemned a method, he scarcely ever stated that he had done so. He
assumed that his readers would suppose him to have surveyed the country
before plotting the selected path to his goal.
Galton started with the general problem of studying the perspective of
a photograph; .he did this by the simple method of photographing with his
subject some horizontal reticulation, or if needful both a horizontal and a
vertical reticulation, and this served as the basis for analysing the perspective
properties of the photograph. Galton shows that photographic measurements
of objects may be divided into two classes; those in which we measure lengths
parallel to the focal plane of the camera, and those in which we measure other
lines, and in this case we may require two photographs of the same object taken
simultaneously from different aspects. The mathematics of the latter are by
no means complicated, and are provided by Galton, but his dominant passion
for the study of heredity soon led him to the measurement of animals, and
by proper orientation of the animal the principal measurements Galton was
seeking can be obtained from a single standardised photograph, provided it
is accompanied by suitable reticulations or fiducial lines.
In one of his many notebooks I find the draft of a paper which starts
thus:
"Architectural draughtsmen are familiar with the art of translating objects into their perspective representations, but the converse process of translating perspectives into their objective
equivalents has never, I believe, been yet brought.into practice l • So long as pictures had to be
1 It was not an uncommon problem before even 1890 to ask engineering students to draw
a. model in perspective and then take the measurements of parts of the original model from the
perspective drawing. It must be confessed, however, that it was done with the view of testing
drawing accuracy and possibly suggesting the superiority of plan and eleva.tion dra.wings.
It would certainly have been good experience to have obtained measurements- of the parts of
machines by double photographs of them accompanied by suitable reticulations.
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drawn by hand and therefore inexactly, there was no inducement to consider the possibilities
of this converse process, for which exactitude in the picture is essential to success, but now
that photography has become common the old difficulty has disappeared, and the possibilities
of the neglected process well deserve consideration. The applications would be numerous and
especially valuable in determining and measuring restless animals in their momentary attitudes,
or even when in rapid motion, which could not otherwise be measured without difficulty, or
when in rapid motion be otherwise measured at all. The object I have especially in view is to
establish a system of measuring a large number of domestic animals of various pedigree stocks,
whether horses, cattle, sheep, dogs, poultry etc., in order to provide material to advance our
knowledge of Qeredity of a kiud that is greatly needed. It is not qualitative facts and exceptional instances that are now wanted by students of heredity, but a large c'ollection of
quantitative facts in the form of trustworthy measurements. They are needed to determine
with far greater precision than they are at present known the statistical laws and coefficit>nts
of heredity. Among these are the conditions and rate of 'regression' of the offspring of
exceptional parents; the gradual or sudden alterations of position of the point towards which
regression tends, as the breed becomes more' pure; the relative influence of the male and female
parent in respect to various measurable peculiarities; the intensities of prepotencies; the frequencies and magnitudes of sudden sports, and the degrees of their subsequent stability through
successive generations.... r should add that the direct measurement of creatures so sensitive,
timid and sudden in their actions as thoroughbred horses, who at the same time are often
vicious, is difficult and dangerous; similarly as regards bulls and some of the breeds of dogs.
Photography is a simpler, more exact and far safer method of measurement in these cases than
the direct application of rod, tape and callipers."

We shall consider later Galton's method of determining lengths parallel
to or nearly parallel to the focal plane of the camera. This he has published
(see our p. 320). His two-camera method of determining the three coordinates
in space of any point of a subject has not, as far as I know, been published
and deserves a paragraph here.
Diagram vii, figs. 1-5, is taken from Galton's manuscript. Fig. 3 represents
the plan on a working scale; Mu M2 are the plans of the optical centres of the
two camera lenses; bak, fcd are fiducial lines drawn on the base plane upon
which the object stands; b, a and c, d are fiducial points, MIa. and M2 c being
the traces of the vertical planes through the optical axes of the two cameras,
and these are so arranged that MIa and M2 c are accurately at right angles
to bk and fd. Figs. 1 and 2 represent the two photographs, and PI and P2 the
point P in them whose coordinates are to be determined. From Pu P2 perpendiculars PIg and pJ are dropped on the images of the fiducial lines ba and
cd in the photographs. But clearly ag/ba = ag/ba and fe/eel = fc/cd. Hence
g and f on the plan drawing can be scaled. Produce MIg and M2f to meet in
Q, then Q is the plan of the given point P. If S be the perpendicular from
Q on MIa, we may take SQ and as for our coordinates x and y. Now draw
to the same scale an elevation (fig. 4) of the system on the vertical plan
through the optical axis; N 1 MI is the height of the optical centre, ST is the
elevation of P. Since Sa is known, by joining S to N I we obtain s. If the
elevation of P, or z, be TS, we require to determine ts, for knowing it we
have TS/ts = MIS/MIa. But ta is PIg the apparent height in the first photograph altered in the ratio of ab to abo Fig. 5 illustrates this clearly. Of course
we must settle the scale for the drawing-board ab by the value of the fiduciary
distance ab in the reticulation on the base plane of the object photographed.
Such is Galton's very simple process of taking measurements on photographs
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of an object. It can indeed be achieved if the object be inanimate by placing it
on a reticulated turntable and rotating this turntable through 45 or 90° to
obtain the second photograph with the same camera. Of course if we can
find the coordinates of one point we can find those of any number, and the
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distances between them can then be found in the usual way. Another method
is to find a whole series of points T and S or construct plan and elevation
.
drawings of the o~ject from the two photographs.
A paper by Galton entitled "Photographic measurement of Horses and
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other animals" was published in Nature on January 6, 1898 1 , It belongs
perhaps more closely to our chapters on biometry and heredity, but I have
included it here as concerned chiefly with photographic technique. Galton
points out how frequently valuable horses and other show animals are photographed, but owing to the fact that there is no standardised method of
arranging animal and camera, it is not possible to take any measurements on
these photographs. The standardisation is a fairly easy matter, a rectangle
100 inches long and 20 inches broad is marked on the ground, by preference
in front of or parallel to a wall, upon which are two nails in the same
horizontal line at some distance apart; a string terminating in two weights
is hung over these nails, and the vertical portions should be vertical on the
focal plane. A horse, say, is led on to the rectangle so that its feet all lie
within it, and so that the tips of its four hoofs and the short ends of the
rectangle are all visible in the focal plane. The optical centre of the camera
is 5 feet above the ground and 20 feet from the near side of the rectangle
measured on the ground; the optical axis is in a plane perpendicular to the
long sides of the rectangle and this plane meets the reqtangle in a line about
1 foot from its central line and is parallel to the short sides. The camera is tilted
somewhat downwards, so that the rectangle and the horse's hoofs shall be
visible in the photograph. The focal plane which must be adjustable is made
vertical by examining the vertical portions of the string which should be
vertical on the focal plane.
If now the mid-point S on the line joining the tips of the fore-hoofs on
the photograph be joined to the mid-point T on the line joining the tips of
the hind-hoofs, this line ST provides the trace of the median plane of the
horse on the ground. Suppose first ST to be sensibly parallel to the long
sides of the base rectangle and to meet the short sides in S' and T', then if
SfT' be measured and equal Sf, it follows that all measurements on the photograph in the median plane must be multiplied by 100/s' to obtain actual
measurements on the horse. The photograph of course only shows the section
on the median plane of a pencil of rays from the optic centre tangential to
the surface of the horse; but Galton calculates that in the case of a horse
with the camera 20 feet away. this would not introduce an error of ith of
an inch into the measurements. The point would be more serious in the case
of some fat stock with backs flat like tables, and in this case a stud 2 inches
in height~ might be fixed in the median plane at any point of the back and
the measurement on the photograph taken to its top; afterwards 2 inches
would be deducted from the deduced measurement.
If ST be not parallel to the long sides of the base rectangle, then its slope
to those sides can be found by producing it to meet them and dividing its
length in inches between them by 20 ; the secant of the angle corresponding to
this slope is the factor by which horizontal lines in the median plane must be
multiplied in order to obtain their true value. Galton also indicates how
lines not parallel to the median plane can be obtained as from shoulder to
haunch bone (p. 232), but a discussion would carry us into too great detail.
1

Vol.

LVII,

pp. 230-32.
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At the British Association in 1898 Galton applied for and obtained the
appointment of a committee consisting of Professor E. B. Poulton, Professor
W. F. R. Weldon and himself" to promote the systematic collection of Photographic and other Records of Pedigree Stock." This Committee made a
Report to the Association meeting at Dover in 1899 and it was published in
the B. A. Report for that year (pp. 424-t29). The report emphasises the
fact that while it is possible in the various Stud-books and Herd-books to
trace the ancestry of pedigree stock, these works
"afford scant means for obtaining that distinct presentment of each of the nearer ancestry
which is needed for an exact study of the Art of Breeding."(p. 424.)

Information is almost entirely confined to colour, or in theecase of horses to
height at the withers. While photographs exist it is very difficult indeed to
obtain those of sire, dam and produce as adult-what Galton terms a genealogical triad-and groups including the grandparents, even in the case of
pure-bred shorthorn cattle, are practically unattainable\ The reason Galton
finds is not far to seek:
"Heredity is a comparatively new science and few people are as yet acquainted with the
character of the records most suitable for its study, or are sufficiently impressed with the need
for their exactness and persistence. The most important of these records which it seems feasible
to obtain are photographs, not merely pretty and well worked-up productions satisfactory to an
artistic eye, but rather such as are analogous to the portraits made of criminals, for storage at
the central police office, to serve as future means of identification. The desired photographs
need to be taken under such conditions as shall ensure their being comparable under equal
terms and shall admit of the accurate translation of measurements made upon them into
corresponding measurements made on the animals themselves." (p. 424.)

The report then describes the Standard Conditions. These are modified
considerably from those given in the Nature paper. There is to be a solid wall
or screen painted blue, a solid pathway in front of it of 6 feet width of lightcoloured bricks to show the horse's hoofs up in the photograph. Two lines are
drawn on the pathway, one two feet from the wall, and the other two feet
from the first; the edge of the path towards the camera is to show in the
photograph as a sharp line. On the wall are to be small marks or studs each
about the size of a sixpence, arranged in three vertical and three horizontal
lines each at an exact distance of 3 feet apart, the bottom row being at a
foot above the path level; the camera is to be 30 feet from the wall, and its
optical centre at a height of 5 feet.
"The equivalent focus of the lens should not be less than 9 inches, otherwise the photograph
will be too small for convenient measurement; the lens used in the experiment [at the Royal
Agricultural Hallin March 1899] was of 13 inches focus, with plates of 6~ x 4i inches, and
proved exactly suitable." (p. 426.)

The verticality of the focal plane and its parallelism to the wall are ascertained by the squareness of the stud-network of the wall on the focal prd.ne
screen. The camera once aqjusted is to remain undisturbed during a whole series
of operations. Prominent points on the horse or on cattle may be marked by
1

What Galton wrote in 1899 remains equally true a quarter of a century later.
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white wafers attached by paste\ Many detailed suggestions for taking the
photographs are given. Galton indicates as in his earlier paper that if all
the animal's hoofs fall in the middle two feet of the path, a slight obliquity
to the wall will not introduce an error of any importance into the photographic measurements (see our p. 320). Galton's procedure is now somewhat
simpler than that which he gave in Nature. He projects from the optical
centre on to the wall behind the horse, takes the measurement there and
reduces in tp.e ratio of distance from that centre to median plane of horse to
distance of that centre from the wall. He now considers it adequate instead
of determining the median plane by bisecting lines between tips of fore- and
hind-hoofs, to take the median plane 6 inches behind the line joining corresponding fore- lnd hind-hoofs. He gives reasons for believing that the
errors of measurements made on the photographs are less than those made
by different persons on the same animal.
In the course of the paper he refers to standard photographs made of
28 premium stallions at the Royal Agricultural Hall and to photographs
of 31 triads made on pure-bred shorthorn cattle, chiefly at Alnwick Park.
The Royal Commission on Horse-Breeding was asked to permit a trial
installation at their show at the Royal Agricultural Hall in 1898, and permission was cordially granted. The installation was made and 35 horses were
photographed in 3i hours. The total cost including that of two veterinary
measurers was under .£25, and Galton believed that if the operations became
customary, the cost would be paid by the sales of copies of the standard
photographs.
.
Galton's Report occupies pp. 12-16 (with plate of figures) of the 7th
Annual Report oithe Royal Commission on Horse-Breeding (C. 9487, 1899).
He gives some strong arguments for standardised photography and describes
again in detail the standardised methods, and the divergences between the
photographic and veterinary measures. He considers the latter as far more
reliable than the former. In the matter of
"length of body, the photographic method is the only one to be depended on, and it seems to
be as trustworthy as that of height." (p. 15.)

Putting aside the length 2 we have for the horse" Maroni" for example:
Height in inches.

From Photograph
Veterinary Measurement

At Withers

At Back

At Croup

65'1
65'5

60'7
IH'O

64'6
64·5

as an illustration ?t' the extent of agreement.
1 Associated with this section of the material in the GaUoniana is a careful drawing of a
horse by W. }'. R. Weldon with anatomical sketches of the skeleton indicating the points
which could be approximated to on. the living a.nimal, a.nd suggesting suitable measurements.
2 "A direct and trustworthy measurement of the length of a vicious or timid horse is
extremely difficult, perhaps impracticable." (p. 15.)
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"The majnresult of this experiment has been to prove the feasibility of taking photographs
of ho:rses at aSho'V, that shall be acceptable as ordinary portraits, and will at the same time
be of sterling scientific value. I beg in consequence to express a hope that the Royal Commissioners' mat 'think fit to arrange that photography under standard conditions shall become
a permanent feature of their annual Shows; it being impossible to ensure that those conditions
shall be strictly a.ttended to when animals are photographed at their homes, though easy to do
so at a public exhibition. The experience gained by tJIis trial ... proves how inexpensive, and at
the same time how necessary it is to have an appropriate installation, one that might be
removed lIond replaced when desired.... 1f the Royal Commissioners led the way, other societies
who exhibit at the Royal Agricultural Hall would doubtless be glad to follow their example
and to avail themselves of the installation. The managers of local exhibitions would in time
pursue a like practice, until the custom of utilising exhibitions for the purpose of photographing
prize winners under standard conditions became general, and probably more or less self-supporting, and the principal object of the Committee of the British Association ...would be
attained. Horses and other pedigree animals are usually exhibited more than once, so occasional
failures due to bad weather admit of being subsequently rectified." (p. 13.)

The general idea of standard photographs of pedigree stock was a splendid
one; the results of the trials seem to have been quite satisfactory, but I can
find no trace after 1899 either of further work by the British Association
Committee 1 or of further photography at the Agricultural Hall. Galton was
already 77 years of age, and this was only one of many inquiries he had in hand.
There was need probably of an active and younger man to push the matter to
a complete success. This want was not satisfied, and Galton's suggestion did
not at that time bring forth fruit. Possibly after another quarter of a century
we shall find it successfully carried' out in America or in some continental
country with a keener appreciation than our own of the value of scientific
breeding.
.
(E) Indexing and Numeralisation of Portraits.
For 13 years after 1893 (see our p. 307), Galton published nothing further
about methods of indexing and numeralising portraits, but he worked most
energetically at them. He divided the profile into parts-forehead, nose, lips,
chin. 'He had discovered-what is soon forced on the craniologist-that the
component b<;mes of the skulls of two individuals may be extremely alike, but
that great differences may be produced by change in angle at the sutures or
joints. Now Galton's collection of profiles was most extensive; it ran to many
hundreds. He obtained them from drawings-he took 68 from Dance alonefrom photographs, and from engravin~s of all sorts, and again directly by silhouettes; he proceeded to break up hIS profiles into component parts. From
hundreds of noses or chins, he constructed a mean nose or chin. Then he proceeded to measure deviations from these mean noses or chins, and constructed
standard patterns ofnoses or chins. A new profile might be described as having
Forehead No.3, Nose No. 31, Lips No. 26 and Chin No.8. The individuality
of the profile was thus determined and a means given for indexing it. All
that was needed in order to get something of a likeness was to add the angles
between the joints and fix the magnification to be given to each component.
1 No further report was made and the Committee lapsed in 1901. I do not know the
reason why; nor have I been able to discover what became of the material collected by the
Committee. Professor Poulton knows nothing about it; it is not in the Galtoniana, nor
among Weldon's papers.
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A profile therefore would be specified by four numbers, each of which might
be two figures, four magnifications say each of two figures, and three angles
say also given by two figures to nearest degree. In other words 22, say 30,
symbols in a telegram would suffice; thus six words in code would convey a
creditable likeness of a man. Galton even supposed in his later days that
wireless could be used to communicate to the captain of a liner the profile
of a person suspected to be on board, whom it might be desirable to keep a
watch upon..
Drawings of profiles of men of different races, Copts, Arabs, Negroes, etc.
were taken as well as men of every grade of distinctIOn in our own country;
at least three or four artists were employed at different times in the preparation of these profiles. There are endless notebooks, measurements, materials
of all kinds, and drafts of papers, I believe, never completed and published.
I can trace no sign of discontent with the methods adopted, but it would
appear as if Galton was always seeking for something better. He had collected
data for a work which would certainly have eclipsed Lavater's, being
based on much more accurate methods; there is material. and suggestions
enough for a scientific treatise on physiognomy. Let us remember what
Galton had in view, for there is more than one strand in his researches:
(i) He wanted to numeralise physiognomies; he dealt chiefly with profiles,
but not wholly. For each profile he wanted a formula from which it could
be satisfactorily reproduced. Thus an individual could be identified by 80
words of 5 letters or figures each. This enabled a very sufficient likeness to
be telephoned, telegraphed or 'wirelessed.'
(ii) He wanted t.o index portraits, in particular, profiles. This needed a
simplification of the individual formula, and in 1907 he reduced his formula for
the purpose of indexing to 4 or at most 6 standard points.
(iii) He wanted to"Obtain a quantitative measure of the degree of resemblance with three special aims:
(a) for the purpose of measuring hereditary likenesses or differences,
(b) for the purpose of measuring racial likenesses or differences,
(c) for the purpose of ~certain~ngwhether special types of physiognomy
were correlated WIth defimte mental or moral characters.
He may be said to have solved (i) in a fairly satisfactory manner before
his lectures of' 1888 and 1893. In 1907 he was satisfied with his method of
"lexiconising" or indexing profiles by standard points. In 1906 he was busy
with (iii), and he then apparently threw over any idea of measuring resemblance by likeness of formulae l and turned to optical methods, at first that of
distance and ultimately that of "blurring," to get a measure of "mistakability."
I have a set of "blurrel's" he presented to me shortly before his death, and
the method was at least ingenious, if not reduced to a final scientific statement.
Not having completed his solution of (iii), he never lived to apply his methods
to the mass of material he had collected for the discussion of (iii) (a), (b), (c).
1

The problem presents exactly the same difficulties a.s the discovery of a single coefficient

to ~easure racial differences when 30 or 40 measurements have been made on two series of

cranIa.
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To conclude our consideration of this matter we must give some account
of the published papers of 1906 and 1907, and of Galton's unpublished ideas
as to "blurrers."
I deal first with the paper of 1907\ Galton writes:
"It will be shown that it is easy to 'lexiconise' portraits by arranging the measurements
between a few pairs of these points [standardised or"'cardinal points] in numerical order, on the
same principle that words are lexiconised in dictionaries in alphabetical order, and to define
facial peculiarities with greater exactness than might have been expected." (p. 617.)

The cardinal points selected by Galton are (c) the tip of the chin (pogonion),
(n) the tip of the nose, (1) the hollow between nose and brow (nasion), (m)
the hollow between upper lip and nose, (l) tip of lower and (u) tip of upper
lip. None of these are really points but vaguely limited regions, and Galton
proceeds to define them more closely. A tangent to chin and nasal hollow
YY is drawn, a line Y' Y' parallel to this to touch the nose is then drawn,
and finally a tangent to nose and chin intersects YY and Y' Y' in points C
and N, which give the first two cardinal points. A line drawn from N tangential to the nasal hollow gives F by intersection with Y Y, and tangents
2
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to the region m from Nand C intersect in the cardinal point M. To obtain
the upper lip point U we draw a tangent parallel to CF to touch u and a
tangent to touch u from N, their intersection iA U. Similarly we draw a
tangent to l parallel to CF and to l through 0 and their point of intersection is L. Galton found that the position of the six cardinal points F, C,
N, .J..l:f., U, L, when reduced to a common scale in which CF represented 100
units or "cents 2, " was sufficient to "lexiconise" profiles. The processes might
1
2

"Classification ~f Portraits," Nature, Vol. LXXVI, pp. 617-18, October 17, 1907.
A "cent" on the mean profile for a life-sized a~ult portrait is about 1'25 mm. or

-fu inch.
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be by distances between the points or by coordinates taking YOFYand its
perpendicular X OX as axes. Galton preferred on the whole the indexing by
coordinates. Working merely with the four coordinates of M and Nread only
to the nearest cent, Galton was able to index Dance's 68 profiles so that
no two of the numerical formulae agreed. In two-thirds of the series the
smallest difference between the most resembling pairs ~as 3 cents in one or
more measures.
"This conspicuolls difference, equivalent to between lth and tth of an inch in a portrait of
the natural size, could never be due to the inherent imperfection of the art of measurement, but
to some gross blunder." (p. 618.)

Galton thinks that in '1000 profiles indexed on the basis of the coordinates
of Nand M only there would be some duplicates and perhaps some triplicates.
Even these would be reduced by indexing U or L, or possibly both of them.
Galton concludes as follows:
"In the rewrt of a Committee appointed by the Secretary of State in 1894 (C. 7263, price 10d.)
to inquire into the best means available for identifying habitual criminals, the following remark
appears on p. 18: 'An enormous amount of time is spent in examining the books of photographs.
It will be seen from the figures furnished by Chief Inspector Neave that on March 1 last
twenty-one officers searched for twenty-seven prisoners-the total time spent being 57! hours...,.and made seven identifications. This was an average of more than two hours for each prisoner
sought for, and more than eight hours for each identification.' A similar search in a lexicon
of portraits of the same size would occupy apparently fewer minutes than the above occupied
hours.
I will go no further now into the results of my experiments than to say that I have applied
the above method to portraits of persons of very different races, and have thus far found it
efficient in all of them." (p. 618.)

In a paper l published in the last year, 1910, of his life, Galton returns to
his ideas of standard points and of 'jointed' profiles. He simplifies and combines the methods we have already referred to. The simplification reduces
his description to four 'words' of five figures. But it may well be doubted
whether the simplification is not at too great an expense of accuracy. His
title "N umeralised Profiles for ClassificatIOn and Recognition" shows that he
was endeavouring to combine two matters, which are more or less incompatible:
(a) adequate but briefcataloguing, indexing, oras Galtonterms it" lexiconising"
of profiles with (b) reproduction of a profile from what is scarcely more than
an index formula. Actually Galton's work does not apply to the whole profile,
but only tD the portion from nasion, the nasal bridge to pogonion, the tip of
the chin. He takes as his five standard points 2 : the nasion F, the nose tip,
or say, the rhinion N, the notch between the upper lip and the nose, the nasolabial point or hypercheilon M, the parting of the lips or syncheilion 8-no
longer the two lip-tips (see our p. 325)-and the tip of the chin or pogonion C.
Natur~, Vol. LXXXIII, pp. 127-30, March 31, 1910.
. .
.
These points are clearly to be determined by tangents to the profile as described on our
p. 325. Although Galton does not here state this,yet his standard types and profiles indicate
it. It is doubtful how he defines his syncheilion, marked, as a point in his standard types and
profiles; probably it was taken to bisect the line joining the theoretical lip-tips of the previous
paper. The nasion and pogonion are accepted names in anthropometry; I have ventured to
supply names to the other standard points.
1

2
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Two of these five standard points, nasion F and pogonion C, are used to get
an absolute base. OF is taken vertical, treated as axis ofy, and made 50
units in length, the unit being with Galton a millimetre; no fractions being
given. ' The axis OX of x is taken perpendicular to CF, and the coordinates
of N, .LY. and S require two double-figure numbers each for plottin~. Thus
far we have reached a lexicon in which mlso-pogonial length and the coordinates of rhinion, hypercheilon and syncheilion would enable us to identify
a profile-the errors of measurement being as Galton, says small as compared
to the variations due to individuality.
Galton now proceeds to the specification by nine types of each (ten in the
case of the nose) of the seven parts of the profile from nasion to pogonion.
These are (i) shape of nasion and slope qf brow to be superposed at F,
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Diagram ix.
The dots represent the position of standard points.

(ii) nose from nasion to rhinion, (iii) nostril from rhinion to hypercheilon,
(iv) upper lip from hypercheilon to lip-parting, (v) nature of the lip-parting
with reference to syncheilion as origin, (vi) size of upper and lower lips respectively, (vii) outline of chin between border of lower lip and pogonion.
The type of each portion is here given by a single number. We have

328

Life and Letters of Francis Galton

thus twelve figures for coordinates and seven for types and we can communicate this in four 'words' of five figures with one figure to spare. After
the standard points have been put in on tracing paper, Galton suggests that
tracings should be taken of the seven selected standard forms on to this paper
very faintly; next
.
"to harmonise the whole tentatively with faint and brushlike strokesj lastly, with a free and
firm hand to draw the outline through them." (p. 128.)

Now thert~ is little doubt that Galton's original method of numeralising
profiles allowed their reproduction with astonishing accuracy, and that his
original six standard points permit of their accurate lexiconising. Only
experience could determine whether the loss of exactness in this his final
four-word method would not be at the cost of a considerable part of the
certainty of recognition. Galton in his paper in Nature gives eight illustrations and says-with which anyone examining the results would agreethat they are by no means deficient in resemblance to their originals.
"I think they are considerably more like to them than the sketches, usually printed in the
illustrated newspapers, are to the public characters whom they profess to represent. They are,
to say the least, of considerable negative value sufficing to eliminate at the rate of about
nineteen out of every twenty individuals as not being the person referred to." (p. 129.)

It must be remembered that the resemblance provid.ed is between a profile
and a profile, not between the actu~l person and the four-worded reproduction
of his profile. Dance ~lmost in the manner of a caricaturist emphasised
individual char~cters especially the nasal, and this I fancy renders in the
illustrations given in Nature identification of the accurate profiles, and
their rough reproductions, relatively easy; it would be a harder matter
with the living subjects of the profiles. Only some experience could test
the utility, but it would be worth testing as the police value would undoubtedly be large.
Galton fully recognised the limitations of these rougher methods, and
noted that the next step to an accurate pro~le is a large onet, requiring our
four-word formula to be replaced by one of fifty or more words. Galton had
numeralised many profiles in this more elaborate way and found that normal
sighted persons who examined them at a distance of 12 inches in a somewhat
careless way did not disting-uish them from the originals. By such profiles it
would be~possible to recognIse the living. I am far less certain that the rough
profiles suggested in the 1910 paper would be adequate, they certainly would
.not preserve anything in the nature of an artistic characterisation, which 50
to 80 word formulae undoubtedly achieve. Here we must leave the matter
as Galton left it, until another scientific worker feels able to spend a like
number of years and an equal enthusiasm on the analysis of portraiture.
1 "I do not find that a general resemblance can be much increased by using one or a few
more quintets or words." (p. 130.)
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(F) Measurements of Resemblance.
I have already referred to Galton's long-continued researches on the
measurement of resemblance. He gave in Nature, October 4, 1906\ some
account of his method and of his apparaws~ for measuring his "index of
mistakability." He opens his account with the following words:
"At the distance of a. few scores of paces the human face appears to be a uniform reddish
blur, with no separate features. On a nearer approach specks begin to be seen corresponding to
the eyes and mouth. These gradually increase in distinctness, until-at about thirty paces-the
features become so clear that a hitherto unknown person could thereafter be recognised with
some assurance. There is no better opportunity of observing the effects of distance in confounding human faces than by watching soldiers at a review. Their dress is alike, .their pose
is the same, the light falls upon them from the same direction, and they are often immoveable
for a. considerable time. It is then noticeable how some faces are indistinguishable at distances
where great diversity is apparent in others, and the rudely-defined idea will be justified that
the distance at which two faces are just mistakable for one another might serve as a trustworthy basis for the measurement of resemblance. The same may be said of obscurity, of confused refractions, and of turbid media."

In the apparatus described in this paper in Nature, Galton used:distance.
But he also looked at two portraits through a graded series of "blurrers 3,"
or glasses with different thicknesses of Canada Balsam placed upon them.
Finally he adopted a neutral coloured wedge (like the wedge photometer used
for star magnitudes), looking at the portraits through thicker and thicker
parts of it until they were "mistakable." The apparatus is fairly simple for
the distance observations. There is a six-foot base board :upon which are two
sledges carried along its length by endless cords each going round their own
pair of wheels, one at either end of the board. At the summit of the base
board, which slopes slightly downwards from the observer, is a screen with
an eye-slit to carry spectacle lenses for examining the photographs; it can
be replaced by a bracket upon which optical combinations can be mounted
for throwing the photographs to a considerable distance, i.e. greater 'than
that of the base board, in the manner of an inverted telescope. The sledges
each carry a standard to which the portraits to be examined can be attached,
and when attached they can be rotated in azimuth to compensate for differences
of degree in the photographs of "half" face. The position of the photographs
with regard to the observer's eye can be read on a scale which runs down
the centre of the base board.
Galton's procedure is as follows: He first measures in millimetres the
distances u and u' from the pupil line to the lip line of each portrait. He
then takes from the base board scale the distances d and d' of the two
portraits from the eye screen in centimetres. If now the indices n = 100u/d
and n' = 100u'/d' be formed, then when they are equal, the two portraits
subtend the same angle at the eye, and this allows for any difference in size.
Vol. LXXIV, pp. 562-3.
Now with a good many additions, devised by Galton himself, in the Galton Laboratory.
3 He presented me in 1907 with a series of "blurrers" and there are a. good many sets in
the Griltonianq" but I have not come across any account of their preparation and standardisation. Thephotometric wedge is a much more perma.nent measurer. .
1
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If we vary n = n' taking a whole series of values for them, we reach a value
N at which the two portraits can be mistaken for portraits of the same individual. This value of N is Galton's "index of mistakability." Two persons
will have little resemblance to each other, if they must be put at a great distance off to be mistaken for each other; when they are very like each other
the distance will be small or the index of mistakability will be large. The
index if it can be determined is therefore a measure of general resemblance.
"Faces," Galton writes,
.
"that are alike are certainly [in-ldistinguishable at shorter distances than unlike ones, and I
notice no excessive clustering of values closely round particular values of N in my results,
which there would be if mistakability always occurred near a particular stage, such as that
at which the whites of the eyes cease to be visible, or at twice or three times that distance.
A strong likeness in small details may so dominate the perception that a want of likeness in
larger features is overlooked. Here the distance of maximum mistakability will be small, the
portraits appearing more unlike when removed farther off, and the small details ceasing to be
visible. Extreme cases of partial likeness, whether in contour or in detail, would of course be
noted and allowed for. With these exceptions the index of mistakability appears to be a fair,
even, as I think, a close, approximat.ion to an index of resemblance when the quality of the
observed likeness is recorded by appropriate letters as will be described later.
The observational value of mistakability lies in its asking a siml"le question which different
persons would answer in the same way, when they had become familiar with the method."
(p. 562.)

The difficulty about the distance measure of mistakability lies in the
fact that the comparison of two portraits of different sizes involves continued
resetting of the portraits at different distances. To expedite matters Galton
tabledd' for given u and n, so that the operator knowing u and u' could
quickly send the two portraits to their proper distances for a given n. Nevertheless the continual shifting for each new judgment is laborious. Galton then.
proceeded to prepare test types and noted the d at which each row of figures
was just unreadable. If now a test line be put against the portraits themselves when they are just mistakable in a clear light, we can interchange d
and readability of a certain type. By marking the types by bold values of d
we replace our distance scale by a type scale. N ow if the hindrance to vision
increases the portraits with the test card must be brought nearer to the eye,
and they will increase simultaneously in legibility. The written d will always
show what the true d would be in a clear light. We now see how the
"blurrers," wedge or inverted telescope are to be used; we can keep the
actual d constant, and measure the apparent d on the card of test types
placed alongside the portraits.
Galton's reduction to test types seems to emphasise an obvious criticism
-the judgment of the index of mistakability will be dependent on the
keenness of vision of the operator. Hence different operators would need
difterently marked test cards, and there would be a need to correct the
index for personal equation, if the results of operators with marked dif1 At one stage of Galton's experiments he made "blurrers" of gauze of different meshes.
I think it likely he discarded these because t~e visibility so largely depends on the position of
the network between eye and object. Type absolutely illegible if the gauze be midway be'tween
eye and object becomes legible if the gauze screen be quite close to object or to eye.
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ferences of keenness of vision had to be pooled. Galton considers that
mutual mistakability may occur under anyone or more of the following
conditions, which he thinks should be noted alongside the index:
"aa. The portraits are apparently exact copies or reductions on different scales.
a. They appear to be portraits of the same person at about the same age, though differing
in pose and dress.
•
b.. They would be mistaken for portraits of the same person, even though they differ in sex
and c~nsiderably in age, if the hair had been cut and dyed alike, and the dress arranged in the
. same way.
c. As above, if much disguised, as for theatrical impersonations.
b-c. Applies to cases intermediate between band c.
p. Their resemblance is partial only, being confined to specified featUl'es.

.
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The applications of the process are numerous, as must always be the case when a hitherto
vague perception is brought within the grip of numerical precision. To myself it has the special
interest of enabling the departure of individual features from a standard type to be expressed
numerically. The departure may be from a composite of their race, or from a particular individual. The shortcomings of a pedigree animal from a highly distinguished ancestor could be
mel\,Sured in this way. Many other examples might be given." (p. 563.)

As in his profile work Galton used a very large number of pairs of photographs of relatives to test his index of mistakability upon. He asked in the
newspapers for photographs of families, and they appear to have been rained
down upon him; some material was suitable, some quite unsuitable! It seems
to me that to get reliable measures of resemblance special photographs should
be taken-full face and profile, the hair being screened under a tight fitting
elastic cap. Further if bearded individuals are to be one of the "comparates,"
then the comparison must further be made with the chin and lips screened;
the eye is very apt to be misled in its judgments by extraneous characters
such as hair and pose.
A manuscript typed and prepared for press in February 1906, entitled
"The Measurement of Visual Resemblance," seems never to have been published. It adopts a somewhat different index to that finally chosen by Galton
in October of the same year. He begins by saying that visual resemblance
between any two objects may be measured in units whose value is strictly
defined.
"Resemblance is independent of actual magnitude and has therefore to be expressed in
angular units. It is curious that no popular terms exist to express them in the language of
any civilised country, for not only would they be useful, but the diameter of the sun when
paled by an intervening screen affords an excellent and practically constant standard for rough
measurement. It would often be well to indicate objects in a distant landscape by describing
them as so many sun-breadths to the right or left of some conspicuous feature, or to speak of
a mountain seen from a specified place as towering so many sun-breadths in height, or as
bulking so many [square] sun-breadths in area. But as sun-breadths are not terms in popular
use, and a.s they are not the best unit for the purpose of this' memoir, I will employ another
that is. The sun's diameter may be taken as subtending an angle of 31'0 minutes of a degree.
I will employ for my unit the diameter of an imaginary mock sun that subtends 34'4 minutes,
and is therefore wider than that of the real sun in the proportion of 10 to 9. Its merit lies in
the fact that the tangent as also the arc of 34'4 minutes differ insensibly from 0'01; in other
words the angular unit is that which is subte~ded by 1 measure of any kind, at the distance of
100 measures of the same kind. I will call the arc subtended by this angle.at any specified
distance a 'sol'."
42-2
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Galton now gives a paragraph of considerable importance which shows
that he had anticipated and met the criticism which naturally arises on
.
reading his second paper.
"The portions of objects to be compared and between which Resemblance is to be meaMured
must be strictly defined. Non-essentials may be either marked out or be simply ignored, but
there must be no vagueness as to the limits of the portions selected for comparison. If the
objects be portraits the selected portion may be any specified part of the whole of it. It may
be a single feature, it may be the face irrespectively of hair, and of beard if any, it may be the
whole head, or it may be the entire person. But, whatever it may be, it must be defined."

After defining the objects for comparison as comparates, Galton continues:
"The comparate is limited to the portion under comparison, the two comparates are supposed
to be reduced to similar scales, to be mounted. side by side 011 the same mov.eable screen
squarely to the line of sight, and to be viewed in a good light through a perfectly transparent
atmosphere."

Now in order to conduct the experiments successfully the experimenter
requires to have the power of adapting the focus of his eye sharply to the
various distances of the screen or to use an optical contrivance to supply this
faculty if he should be deficient in it--at the time of writing this paper
Galton was 84 years old, and the following words are very characteristic and
indicate at least the nature of one of his 'toys,' which I had puzzled over:
"The range of adaptability of my own eye, as in that of most elderly persons, has become
very narrow, and during a long time was the cause of serious embarrassment in my various experiments on Resemblance. But all this difficulty was happily removed by a small inverting
telescope of very low power,·that I made abroad in a very makeshift way, out of two small
magnifying glasses that I had by me, with pasted paper tubes and corks. It acted so well that
I was loath to replace it by a better. Its field of view was ample and enabled me fu focus my
eye sharply on 'comparates' at any distance from a few inches upwards. I will call telescopes
that neither magnify nor minify by the name of Isoscopes; their use is simply to secure a sharp
focus for the eye at any distance. Two convex lenses of 2 inches focal length seem to be on
the whole most suitable for an isoscope. The tubes must admit of a wide range of adjustment.
Either lens may serve as the eye-piece, but when used as such it should be covered by a cap
with an eyehole. Distances must be measured from the object-glass. An isoscope should be
fitted with two eye-pieces one of them furnished with a micrometer of crossed lines [i.e. an areal
micrometer]. If the eye-piece be of 2 inches focus, and the distances between the lines one 50th
of an incb, the intervals between them willsubtend 1 sol and each small square will subtend
one square-soL"

Galton proposes to take as his index of mistakability the number of
square sols covered by either comparate when they are at the 'critical distance,'
and the Corresponding angle is the critical angle. The measure of Resemblance
between two comparates, he says, is the angular area of either of them at the
critical distance when the comparates as a whole are mutually mistakable.
The angular area as a whole is proportional to the number of just-distinguishable plots (i.e. for the normal eye plots of about 1 minute diameter) which
they contain, the possibility of mistaking one comparate for another being due
to apparent identity in everyone of the just-distinguishable plots. The more
numerous the plots, the more-minute is the coincidence, and consequently
the closer the resemblance. It will be seen that the entire difference between
this earlier and the later paper of Galt.on is the measurement by a solid instead
of a plane angle.
.
.
.

PL.\TE XL\"!

Elizabctll AlLllC Calton (1508-1D06), )frs Wheler,

l~('hl'uary ~l,

From the hut phot-ogl'aph taken,

1901, aged 96.

I'LXI'E XLI"II

Francis Oalton, aged ti3, from l\ photograph taken by W, F. H. Weldon in July, 1005.
uJ enclose the best l can do ....ith OIlC of the lIcg.\ti\·c" rou WCl'\' kind cnou!)h to let me
mllke. Please foq:~i\'e my clu'icaturing you in t.hi.~ way. You kllOl\' enough about the lower
forllls of ma1\ to know tha.t rc~pQct lUld affe<:tiOll show thClllSC!l'CS in stl'il.nge wnys-look
upon tllis as one of thelil, and pardon it." "", F. R. "".
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Apart from the question, however, of whether the eye does pass under
review and ascertain the apparent identity of all these just-distinguishable
plots, we may ask what would happen to the relative measurement in the
following cases:
A. All the plots are absolutely alike except a few which are extremely
different, say two jdentical twins one onlY'with a mole on the face.
B. All the plots are different but not widely different.
The comparates in case B would present a higher index of mistakability
than those in A, for we should have in the case of A to proceed with distancing the comparates until the isolated anomalous feature disappeared. It
might be nothing of course so easily observed and allowed for as a mole, but
the measure seems largely to depend upon items of extreme divergence rather
than on an average of all comparable plots.
Nevertheless the whole investigation is of great suggestiveness, and its
originality striking for a man of Galton's then age. He saw a great need,
and he did his best to supply it, spending a large part -of many years over
the problem. If he did not fully solve it, no one has done so muc~h towards
its solution, and no one to this day has tested his work, his apparatus or
his method and ascertained how far they would carry us.
"The measurement of Resemblance is of wider importance than may appear at first sight. It
covers a field of research that escapes the ordinary measurements by foot rule, scales and watch.
It is particularly applicable to a variety of biological studies in which hereditary likenesses and
family -or racial peculiarities are inquired into, and seems eminently suitable for comparing
composite photographs. The account of the method I propose has been given merely in outline.
It presents many side-issues of interest, and deserves a large amount of photographic illustration
such as I am now unable to give."

Thus wrote the veteran of 84! What is needed is that some one should
take up the subject where Galton was forced to leave it, starting possibly
with his -material and apparatus. What are the average degrees of resemblance
of parent and child, of brothers and sisters, of first cousins, etc.? And would
the results obtained from Galton's Index of Mistakability correspond with
those found by the principle of correlation from a single character in kinsmen
of various degrees?
•
The number of years over which Galton's photographic researches are
stretched is in itself remarkable, but more 'remarkable still is the amount
of time in.those years he devoted to them. I have spent weeks in going
through his manuscripts, his published papers, his photographic apparatus,
his negatives and his prints, with the view of writing the account in this
chapter, but it is more than possible that I have missed points of interest in the
overwhelming mass of his material. The suggestiveness of his contributions
to portraiture seems to me ,great, but long as he lived he had only time to
blaze the trail. In heredity and statistics a young-er generation has been fOlJnd
to take up his work; in photography and portraiture his pioneer steps have
not yet been trodden into a well-marked track by enthusiastic disciples.

CHAPTER XIII
STATISTICAL INVESTIGATIONS, ESPECIALLY WITH REGARD
TO ANTHROPOMETRY
"Until the phenomena of any branch of Knowledge have been submitted to measurement
and number it cannot assume the status and dignity of a science." FRANCIS GALTON.
A. STATISTICS IN THE SERVICE OF ANTHROPOLOGY

THERE is no branch of knowledge to which Galton's remark applies more
closely than anthropology; and there is certainly no field of research which
owes more to Galton than that of anthropometry and in particular that
branch of it which deals with craniometry. Here again as we ~ave so often
had occasion to remark Galton's contribution was essentially one of method,
and lay in his insistence that the only way to permanent and safe deductions
was the path of measurement and number. The reader has only-to examine
cmniological papers of the 'sixties or 'seventies, even by such authorities
of those days as Dr George Busk or Sir William Flower, to grasp how indefinite and inconclusive craniometry was before it became permeated with
Galton's ideas of measurement and number. Half-a-dozen measurements on
half-a-dozen skulls screened by a smoke-fog of vague remarks were considered
an adequate basis for attack on the most elusive problems of racial differentiation. There was no conception of the number of individuals or of the
number of characters which require to ~e measured before we -can reach
definite conclusions. Anthropology was considered as a field to be left for a
recreation ground almost entirely to men busy in other matters, for it had
developed no academic discipline of its own, until Galton's methods gave it
the status and dignity of a real science.
What troubled Galton, when travel and geography in the wider sense
had led him to anthropology, was not only,the lack of quantitative method
but the lack also of ample materiaP. He at once set about supplying both
in his own original way. Yet having reached some certainty himself, he
proceede<!, owing to the weakness of his brethren, in administering it only
in homoeopathic doses. At the Brighton British Association of 1872, a
recommendation was made by the General Committee, probably on Galton's
suggestion, that brief forms of instruction should be prepared for travellers.
Two years later the Notes and Queries on Anthropology, for the Use of
Tra~;ellers and Residents in uncivilised Lands, drawn up by the Committee
of the British Association (which included Lane Fox, Beddoe, Lubbock,
'J.'ylor, Galton and others), was issued. To the first edition of this pandbook
1 Neither lack was fully recognised even to-Galton's death in many of the papers published
by the representative English Anthropological Society; and I remember on more than one
occasion his saying with a sigh: "Poor dear old Anthropological." All his efforts had produced
little if any impression upon its members.

Fnllleis Galton in the late ·sixties.
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Galton contributed the hundredth section entitled "Statistics." He opens
with the characteristic sentence:
"The topics suitable to statistics are too numerous to specify; they include everything to
which such phrases as 'usually,' 'seldom,' I very often' and the like are applicable, which vex
thtr'intelligent reader by their vagueness and make him impatient at the absence of more
precise data." (p. 143.)

He then refers to the necessity of homogeneity, the breaking up even of
homogeneous groups when there is a variatio!J.largely governed by a dominant
influence, ,e.g. age, and the need for a truly random selection. He says that
precision varies as the square root of the number of observations, but that
number must not be reached at the expense of accurate reporting. Be then
turns to the "law of deviations" and suggests the "ranking" of characters in
individuals, and the measurement of the mid (500th), the 250th and the
750th individuals in ranks of a thousand, or what we now term the median
and quartiles\ The ranking gives him his so-called ogive curve, and his
whole appeal to theory consists in the statement that when individual
differences in a homogeneous population are due to many small and independent variable influences then the excess of the (m + t)thindividual if m
be the mid number will equal the defect of the (m - t)th individual from the
mid individual. Galton does not enter into the mathematics of the matter.
He says this
"law of deviations holds for the stature of men and animals, and apparently in a useful
degree for every homogeneous group of qualities or compound qualities, mental or bodily, that
can be named."

Galton gives no proof of the "normal curve of deviations," but suggests that
it is mathematically deducible on making certain rather forced suppositions
to render calculation feasible. Comparing fact, however, with theory
"wherever comparison is possible, it is found that they agree very fairly and in many cases
surprisingly well." (p. 144.)

He concludes wIth the statement that a good book on these matters has yet
to be written.
"Quetelet's Letters on the Theory of Probabilities is perhaps the most suitable to the nonmathematical reader." (p. 146.)

It will be clear that Galton was proceeding gradually, and the dose was a
very small and simple one 2•
In the second edition we find Galton contributing some further sections.
1 Galton then termed the 500th individual in a thousand the "average." The middle man
is practically the 500th, but not so theoretically. The diagram in later editions disappeared.
II Other contributions by Galton to the first edition were No. XCIV on "Population," which
begins characteristically with "Count wherever you can," No. LVIII on "Communications," reminiscent of the Art of Travel, No. LIV "Causes that limit Population," No. XXI "Astronomy,"
with special reference to the seasons, and to steering by sun and stars, There is also (pp. 21-2)
~ note on heredity, giving 8. list of hereditary characters which admit of precise testing;
"those who confuse the effects of nature and nurture give information that is of very little
use." The first edition also contains a. section (No. IX) on "Physiognomy," by Charles DarWin,
who was collecting material for his work on Expression of the Emotions, 8, section which
Dr Ga.rson had the temerity to revise in later editions.
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In a note on the "Physical Powers" he suggests taking three weights
A, B, a of definite and increasing heaviness and noting how many fail to lift
each, and so ranking the community. He suggests similar tests for running
the same distance in specified times and for running three distances in a
specified time, etc., etc. He says that such methods
"afford a complete and approximately correct picture of the distribution of the qualities tested,
and not merely general averages." (p. 41.)

There is also i.n this edition a no~e on testing sight (pp. 43-4). The distance
at which the tested can distinguish between two white squares on a black
ground, one with the side and the other with the diagonal vertical, is recorded
and used as a measure of acuity of vision.
"The testing must be performed when the light is perfectly good, but not dazzling.
Always test yourself when you are testing others, because if your own efficiency comes up to
its normal standard, it is fair evidence that the conditions of light etc. are normal also, otherwise very probably they are not."

Like Darwin's contribution, Galton's were "revised" in later editions, and
ultimately they disappeared, perhaps desirably as they had been deprived of
any characteristic value.
Galton's anthropometric projects were, however, far fi-om being confined
to travellers; he had much more comprehensive schemes in view. One of his
earliest proposals was the establishment of anthropometric laboratories in
schools\ but here again he exhibited at first only the thinnest end of the
wedge. He had realised that statistical material for such fundamental
characters as height and weight did not exist for the British people.
"We do not know whether the general physique of the nation remains year after year at
the same level, or whether it is distinctly deteriorating or advancing in any respects. Still less
are we able to ascertain how we stand at this moment in comparison with other nations,
because the necessary statistical facts are, speaking generally, as deficient with them as with
ourselves." (p. 308.)

Galton's proposal was to take samples of reasonably homogeneous classes,
and then by aid of the census to combine the returns in the proper proportions. He considered that homogeneous groups of boys, girls and· youths
already existed in several large schools, under conditions which offered extraordinary facilities for obtaining anthropometric data. He proposed to measure
children in the great public schools, middle class schools and others down to
those for pauper children (p. 311). Galton held that the masters in such
schools were" trustworthy and intelligent in no common degree," that they
knew their pupils well, and that the general organisation and discipline of the
school was favourable to collecting full and accurate statistics. He believed
that the school authorities might be induced in not a few instances to
cooperate heartily and with great intelligence. Once the system of anthropometric measurement was established in schools it would spread elsewhere.
"The boys when they grow up into men would retain favourable recollections of the whole
procedure, and application might then be made to Universities, Factories, and other large
bodies of adults, with greater probability than at present of obtaining the required information."
(p. 309.)
1 "Proposal to a.pply for Anthropological Statistics from Schools," Journal 01 the Anthropological Institute, Vol. III, pp. 308-11, 1874. Paper read in 1873, proposals drafted 1872.
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Galton confines his attention to the data for age, height and weight, and
remarks:
. "It seems to me better not to speak at present of the attractive and numerous problems
that might be solved by a wider range of inquiry; because if we confine the attention of those
we iask to few and simple questions, we are far more likely to have them well and thoroughly
answered, than if we had issued a more ambitious proiramme." (p. 310.)

.Anthropometric measurements were soon taken at a number of schools
and in some schools anthropometric laboratories established. From the schools
they spread to the Universities (Cambridge, 1884; Oxford, 1908; London,
Galton Laboratory, 1920). But on the whole there has been a tendency to
take in routine fashion a few superficial measurements, and not use the
anthropometric laboratory as a means of solving definite problems, physical
or mental. They might still be of value if a little inspiration were thrown
into their work and psychic or dynamic qualities measured rather than
superficial static characteristics. One result of the proposal was those returns
from the public schools, upon which Galton based his paper on the weight
and height of boys in town and country schools discussed on our p. 125.
. Another somewhat slender paper of this period is entitled: "Excess of
Females in the West Indian Islands from documents communicated to the
Anth.ropological Institute by t~e Colonial Office l . " This. papergiyes statistics
showmg the excess of females ni most of the West Indian colomes, although
there is an excess of male births. The anomaly is partly due to mortality
foll0'Ying dissipation in the young of the male sex, but more extensively to
adult male emigration. The whole topic might now be rediscussed with
fifty years additional statistics, and would not be· without interest. As
Galton remarked in 1874 each of the West Indian Islands is an individual
social experiment, and each therefore deserves the pains of a separate and
thorough statistical investigation.
_ The collection of statistical data was, however, not the only point that
Galton had in view; he sought to make statistical theory simple and of easy
application, and he risked the possibility that loss of refinement might-involve
decreased accuracy and a. drawing of over hasty conclusions. His" Proposed
Statistical Scale" was first given at a Royal Institution Friday evening discourse on February 27, 1874. He followed the lecture up by a letter to Nature
on March 5, 1874 2• His communication embraced the idea of "ranks," and the
whole theory of ranks has been developed from this origin. It is easy to recognise that it is often less difficult to place two persons in order as to the intensities they possess of any physical or psychical character than actually to
measure those intensities. A trained schoolmaster can "rank" his class for
intelligence with very considerable accuracy. If a number of individuals be
placed in order of their intensity for any-character, they are arranged according to Galton on a" statistical scale" (S.S.). The grade ofany individual is th~n
determined by the percentage of the whole population who stand above that
individual on the statistical scale. The middle man-or the man who would
stand half-way between the two middle men if there were two-was later said
1
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by Galton to have the median value ofthe character (m). The two men with
75 0/0 and 25 0/0 of the population above them are said to have the lower and
upper quartile values (ql and q2). If the distribution be symmetrical about
the median then m - ql and q2 - m will be equal; if the distribution obeys the
so-called normal curve of deviations, then all the constants of the distribution
can be found by measuring the intensity of the character in the median and
in tpe quartile individuals. Thus Galton would place a hundred and one
savages in .a row, the. curves formed by the apices of their heads would be
his" ogive 1 " for their stature, and by measuring only the 25th, the 51st and
76th men he would obtain a reasonable distribution for the stature of adult
men in that tribe.
. . Theoretically there are difficulties about Galton's "ogive," if we suppose
it to correspond to a normal curve of deviations, in particular at the terminals.
Galton endeavoured to get over these difficulties by replacing the normal
curve by a symmetrical binomial, which has a finite range. He treats of this
matter in a paper on "Statistics by Intercomparison with Remarks on the
Law of Frequency of Error 2. " In this paper after mentioning that Quetelet
had shown that a binomial to the 999th power was practically a normal curve
of deviations, Galton goes on to indicate that the same holds very closely
for symmetrical binomials of quite low powers. Thus he plots (p. 39) the
Binomial Ogive of 17 elements against the Binomial Ogive of 999 equal
elements, which is practically identical with the Exponential Ogive, and argues
therefrom to the binomial of the 17th power being very close, indeed (which
is a fact), to the normal curveS. Galton then passes to some suggestive'
remarks on the origin of the distribution of deviations according to the
normal law. He rejects any idea of its source in a very large number of
small and independent contributory causes. He supposes the exponential
curve to arise because it nearly resembles the curve based upon a binomial
of moderate power, i.e. he supposes that in nature the contributory causegroups are relatively few; but he has to suppose in this case that nature
works all her processes by equal additions or subtractions, i.e. prefers the
mathematics of coin-tossing to those of the dice-box.
"I shall show," he writes, "by quite a different line of argument that the exponential
view contains inherent contradictions when nature is appealed to, that the binomial of a
moderate power is the truer one and that we have means of ascertaining a limit which the
number of elements [independent cause-groups as the individual coins of a combined toss]
cannot exceed." (p. 40.)

Galton takes the mean (m) and divides it by the quartile deviation
or m-ql) and computes the ratio m/(q~-m). In the case of the
binomial (a + b)n this will be

(q~-m

nbj·67449 Jnab=1·48257
1

Philosophical Magazine, January, 1875, Vol.

XLIX,

~,

pp. 33-46.

If X be the abscissa, i.e. the rank, and Y the ordinate or value of the variate, m the mean,
CT the standard deviation of the population = 1·48257 (q2 - m), and N the total population, then
2

IV tr i (Y - m)21u2 dY. '
.J27rCT
• I have not been able to agree wity the values given in the Table on p. 42.

the equation to Galton's" ogive" will he X

=! + fY.

-co
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and it will be clear that we could not determine n-the number of independent cause-groups in general-without a knowledge of a and b, for which
we require higher moments than the first two. If we suppose with Galton
that "nature tosses," i.e. a = b = -l, then clearly a knowledge of m/(q2 -m) will
give Jr: and so determine the number of elements, or contributory causegroups.
Galton obtains (p. 43) the following results:
Number of Elemenis or
Coniribuiory Groups

Valneof~
q2- m

Galton

17·

32
65
107
145
186
999

A.bove formula.

5

6

10

8
12
15
18
20
47

15
20
25
30
48

The source ofthe divergence is two-fold. First, there is no theoretical means
of discovering the quartiles in a binomial of discrete terms. Galton determined them by drawing a freehand curve through the tops of the plotted
binomial blocks in order to reach a continuous ogive. This method is not
capable of great accuracy. Secondly, although the standard deviation of
a. binomial is well known, the probable deviation (or quartile) will not
be equal to '67449 multiplied.by the standard deviation unless n is fairly
large. Still the deviations seem too large to be wholly attributable to this
cause.
I have enlarged on this matter because it provides an illustration of the
cases in which a standard deviation can be determined and a quartile cannot.
On the other hand there is more than an assumption of a = b in Galton's
method. If we are given any data, for example statures of a definite group,
there appears to be no reason why the zero of stature should correspond to the
start of the binomial; nature is more likely.to take its additions and subtractions from some definite value, and zero stature to be not only a great
improbability, but an impossibility. Further, nature's unit of addition or
subtraction will not be that of the measurement of stature and this introduces
another unknown. When we approach the problem with all these quantitiesa, n and both the unit of addition (or subtraction) and the centre about which
nature works-unknown, we can still solve the problem of fitting a binomial
to our data. .Experience shows, however, that in the great majority of cases
the equations lead to imaginary values for our constants, or to such as
are uninterpretable (e.g. n negative) on the basis of a simple binomial. In
other words nature does not work on the basis of a finite number of
independent cause-groups, such as are assumed in the binomial frequency;
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it is more probable that the products of the contributory cause-groups are
correlated. That is to say, that the first contribution influences later ones 1.
As far as I am aware, however, Galton was the first to endeavour to
unriddle something of nature's method of working from the frequency
distribution ofa given variate. We may see now-a-days that his solution of
1874 is not valid, but we have to confess that we have not got much farther
-than he did 2.
In the remainder of the memoir Galton discusses
"how a medley of small and minute causes may, as Ii first approximation to the truth, be
looked upon as an aggregate of a moderate number of 'small' and equal influences." (p. 42.)

He considers that small disturbing influences would weld the binomial blocks
into a continuous ogive. He concludes by showing that the sum of three
symmetrical binomials taken in certain proportions may lead to a result
indistinguishable from a single binomial. He justifies the exponential law,
or normal curve, on the ground that it is very close in the results it gives to
any binomial ogive, and would propose to use it for intercomparison in cases
where no scale of equal parts has been or can be applied. As we have
endeavoured to show the paper is extremely suggestive, but not every reader
will be induced by the arguments to accept its conclusions.
Galton, influenced by his own mott<?: "Whenever you can, count," seldom
went for a walk or attended a meeting or lecture with:out counting something.
If it was not yawns or fidgets, it was the colour of hair, of eyes or of skins.
But the record of several characters involves a considerable effort of memory,
and using a pencil invites attention to the work of the recorder. The Galton
Laboratory possesses no less than five implements of a type which Galton
later termed "registrators." One consists of a pairof cotton gloves; on the
palmar face of one glove across the fingers is: a pocket capable of containing
a card, about the size of a gentleman's visiting card; just below the tip of
the thumb is a thin piece of wood or metal sewn into the inside of the glove
and carrying a needle point projecting very slightly through the material of
the glove. If the thumb be pressed against the palmar surface of anyone of
the four fingers a fine hole is recorded on the card. "A great many holes
may be pricked at haphazard close together without their running into one
another or otherwise makin~ it difficult to count them afterwards." Another
registrato.r consists of a thImble which being pressed against a card or even
:it newspaper makes a pinhole by aid of a needle point which projects on the
thimble being pressed. A third registrator is a single dotter and contains a
guarded needle-point which on a slight squeeze sta.bs a strip of paper, the
action of the instrument being such that a 'stab' sllghtlypulls the strip ofpaper
forward, so that a line of dots is made; the instrument can be held in the
palm of the hand in the pocket of an overcoat. Another -simple pocket
Nature prefers a hypergeometrical series to a binomial series!
No stress whatever, in my opinion, can be laid on the results of those writers who believe
that the direction of evolution of a character can be determined from the asymmetry or skewness of its distribution, or of those who assert that certain forms of distribution connote
"instability" in the character.
1
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recorder consists of a brass disk sliding with a range of about 3" vertically,
and rather more than -i" horizontally, so that a needle which pr~jects from
the disk on pressing a spring is capable of holing about one square inch of
visiting card supported on chamois leather. 'The range is adequate for the
record of two, possibly three characters.
The most complete registrator was one made for Galton by Hawksley; the
needle point is done'away with, and the instrument records on five dials the
number of separate pressures on five pins. These pins or stops communicate
by a ratchet with a separate index-arm that moves round its own dial. The
dials are covered by a plate which can be removed to read oft' the results. The
instrument is!" thick, 4" long and Ii" wide and it can be held unseen in
either hand with a separate finger and thumb OIl each stop. When any
finger is pressed on the stop below it the corresponding index-arm records a
unit. Guides are placed to keep the fingers in their proper positions. The
instrument may be used in the pocket Or under a loose glove or other cover.
"It is possible by its means to take anthropological statistics of any kind
among crowds of people without exciting observation, which it is otherwise
exceedingly difficult to dol." I may remark that it requires sOD),e little
training to press with the correct finger. With an instrument Qf this kind
Galton recorded the percentage of attractive, indifferent and repellent looking
. women he met in his walks through the streets of various towns with the
o~ject of forming a "Beauty-map" of the British Is1es-a project he never
completed, although he held London -to have most and Aberdeen fewest
beautiful women of the' towns he had observed. He once also remarked to me
that he had found Salonika to be the centre of gravity of lying, though I
have no direct evidence that he used a registrator to tick off liars and truthspeakers in his travels in Greece.
.
While busy with his Hereditary Genius, 1869, Galton had noticed how
apt are the families of great men to die out and that genius has been asserted
to be related to sterility. He endeavoured to explain the matter in the case
of the judges and in the case of peers by special causes (see our pp. 93-96).
De Candolle also referred to this topic in his Histoi're des Sciences,
four years later, and suggeste~ without mathematical investigation that
families inthe male line must always tend to die out, the name becoming extinguished when a son failed to be born. He suggested that a mathematician
ought to be able to solve this problem of the extinction of surnames. Galton
saw the importance of the determination of the rate of extermination of
surnames as a preliminary investigation to the inquiry as to the dying out
of the families of men of ability, in whose cases heredity had been too often
traced in the male line only-e.g. the extinction of peerages granted for great
achievements-and this extinction of the line attributed to some unexplained
sterility in able men. Galton accordingly propounded the problem in tlle
Edu.cational Times, and there it met with poor success at first-one erroneous
solution. Ultimately the late H. W. Watson, a personal friend of Galton's,
1 See the pa.per: "Pocket Registrator for Anthropological Purposes," Br.itish Association
Report, Swa.nsea, 1880, p. 625.
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was persuaded to take it up and sent· his discussion of it to the above
. JournaP. His discussion with certain preliminary remarks by Galton was
also published in the Journal of the Anthropological Institute il• The kernel of
Watson's paper is as follows: The symbols to, t u ... t 8 , ••• tq denote the chances
of a man having no children or one, .•. S, ••• q children. Then the chance of
a surname having S representatives in the next succeeding generation, if it
has p in any generation, will be the coefficient of x in the multinomial.
(t a+tl X+t 2 X2+ ... + tqXq)P = TP, say,
Let .m" be the fraction of N, the original number of distinct surnames,
which in the nth generation. have v representatives, then the number of
sqrnames with s representatives in the v generation must be the coefficient
of x' in
{r_lmO+r_lmlT+r_lm2T2+ ... +r_Imqr_lTqr-l}N=fr(x)N, say.
It follows that r_lml' .. _1m2' etc. are the coefficients of x, x 2, etc. in the expression fr-l (x). As soon as the t's are known, it should be possible, although
laborious, to find the succession of functions given by
.
q
f,. (x) = £-1 (to + tl x + ... + tqX ).
As the numerical values of the t's are not known, Watson takes two hypothetical systems. In the first he takesq = 2 and to = t l = t2= i. He finds by
a brute-force expansion that out of a million distinct surnames 333,333 will
diSappear in the first, 148,147 in the second, 89,620 in the third, 70,030 in
the fourth, and only 34,150 in the fifth generation. In this case the total
male population is clearly constant and two-thirds of the surnames have
disappeared in five generations. Watson's second hypothesis is that the t's
are the successive terms in the binomial
(AI +~)\
where Al + ~ = I, In this case
j; (x) = (AI + AIIX)q, and ImO= A/,
h (x) = {AI + A2 (AI + A2 x )q}q,
and
limo = (AI + ~Alq)q
B

_ (\/\1 + ''-lImo
\.
)q. -_ ''-l
i q(AI
)q
~ + 1m o ,

-

and generally

rmo =

y,

~q (~: +.. _lmO

The extinctions in each generation can then be easily calculated. Watson
takes the case of Al = t, ~ = i and q = 5. In this case the t's are
t o ='237, tl ='396, t 2 ='264, t3 ='088, t.='014, tl ='OOl,
and the extinctions in the first ten generations of 1000 orig~nal distinct
surnames:
237,
1

2

109,

65,

40,

27,

18,. 14,

10,

7,

Educatwnal Times, Vol. XXVI, 1873, p. 17 and p. 115.
Vol. IV, pp. 138-44, 1874.

6,
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or a total loss of 533 surnames. Here the population· increases since
t 1 +2t2 + 3~ + 4t4 + 5t5
is greater than unity. As before the extinction rate is quick to begin with
but soon slackens down, as' the number of persons holding each surname
increases, while the number of surnames diminishes. On the above hypothesis nearly a quarter of newly-created peerages would become extinct in
the first generation and half of them by the sixth generation. With any such
hypothesis there is no need to appeal to sterility as rendering rapidly extinct
a large proportion of the peerages created for ability. I t will be clear that
if we take not the number of sons, but the number of children,. in computing
the t's, the problem becomes that.of the extinction of definite stirps; it is
highly probable that families die out in approximately the same manner as
they die out in the male line. If mankind has not sprung from a single
pair, it seems possible that even the most numerous nation may tend with the
ages to be the product of a very (ew stirps, if not of a single pair. The fable of
Adam and Eve may be somewhat truer for an old world than for a young one!
Beside the data noted in the paper on the stature of boys from urban
and rural schools t, several schools provided material of a more extended
kind, notably Marlborough School, which had established something like an
anthropometric laboratory 2. The school medical officer and the natural science
master took the measurements: namely weight, stature, horizontal circumference of the head, chest girth, girth of the flexed arm over the biceps muscle,
girth of the leg over the calf, both the last two being the maximum measurements. The ages of the boys ranged from 10 to 19 and there were 550 of
them. The authors 'of the paper give three correlation tables for age with
stature, weight and head circumference, but make no reductions, citing merely
in the case of the extreme boys in each measurement the other measurements of those boys. One remark deserves citing. The authors state that they
., are unable to trace any distinct connection between intellectnal vigour and head measurement; for although many of those who possess the higher girths of head are intelligent boys
of considerable ability, it must be confessed that ma.ny boys whose heads measure less tha.n
22 inches, are in ability, perseverance, and general culture, quite equal to those who possess
the higher mea.surements." (p. 129.)

This remark bears on a point already referred to in this Life (p. 94).
Galton's short accompanying paper confines itself to one character, stature,
and he tells us that he proposes to illustrate the statistical methods which
will be adopted, when sufficient material of a homogeneous nature is available.
He takes the boys for each year of age and finds their means, which give
for the central ages 12*, 13i, etc. the law of growth. He thus obtains what
we should now term the regression line. But here he strikes a new point:
he finds that the arithmetical means of the arrays are not identical with
See our p. 125.
"On a. Series of Measurements for Statistical Purposes, recently made at Ma.rlborough
College." By Walter Fergus, .M.D., a.nd G. F. Rodwell, F.R.A.S. Journal of the Anthropo. logical Institute, Vol. IV, pp. 126-30. "Notes on the Ma.rlborough School' Statistics" by
Fra.ncis Galton himself follow this paper, pp. 130-5.
.
1
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what he terms the "typical means." The normal curves for the a~e-arrays
are not fitted to the arithmetical means, but to the "typical means.' Galton
does not describe how he obtained either" typical means" or normal curves;
probably but not certainly his "typical means:' are not "modes," but what
he later termed "medians," and his normal curves were then found from
the quartiles. The median or typical mean in all cases corresponds to a less
stature than the arithmetic mean; and there is thus some little evidence
that the arrays are asymmetrical and are not normal curves. Galton
emphasises the point that we have really nota mere system of-arrays, but a
continuous frequency surface. Further he points out that the varIation of
i:-.hese arrays widens as the age increases, a condition we now know to be
incompatible with a normal frequency surface.· It is a striking fact that in
this first anthropometric surface Galton should have actually run up against
the line of medians generally diverging from the line of means,when the
variability of the arrays is not constant, i.e. that he should have come across
the asymmetrical frequency surface, which is-still proving a hard nut to crack.
We have seen how Galton urged anthropologists to turn from the sole
discussion of external physical characters to the mental characters in man,
such as personal equation and rapidity ofjudgment l • He early perceived the
importance of the school not only for anthropometric physical but for anthropometric psychical measurements, and he endeavoured to enlist the schoolmaster in the service of psychical anthropometry. He rightly looked upon the
school as not only an institution for educating the young, but as a laboratory
for .studying their mentality, and so by increased knowledge of psychical
character improving education. In 1880 Galton wrote a.strong letter on this
point to Nature 2 as a result of his receiving from Mr W. H. Poole, then
science master of Charterhouse, very valuable material on visual images (see
our p. 237). It seemed to Galton-as it has often seemed to some of us who
do not fully realise the pressure of school routine work~that oth!3r schoolmasters might emulate the exceptional Mr Poole.
"The observation I desire "-writes Galton-"to make is tha.t as every hospital fulfils two
purposes, the primary one of relieving the sick, and the secondal'y one of advancing pathology,
so every school might be made not only to fulfil the primary purpose of educating boys, but
al80 that of advancing many branches of anthropology. The object of schools should be not
only to educate, but also to promote directly and indirectly the science of education. It is
astonishinghow.little has been done by the schoolmasters of our great public schools 3 in this
direction,notwithstanding their enviable opportunities. I know absolutely of no work written
by one of them in which his experiences are classified in the same scientific spirit as hospital
cases are by a physician, or as other facts are by the scientific man in whose special line of
inquiry they lie. Yet the routine of school work is a daily course of examination. There,
if anywhere, the art of putting questions and the practice of answering them is developed til?
its highest known perfection. In no other place a.re persons 80 incessantly and for so long
a time under close inspection. Nowhere else are the conditions of antecedents, age, and
present occupation so alike as in the boys of the same form. Schools are almost ideally perfect
places for statistical inquiries.... If a schoolmaster were now and then found capable and
Address to Section H, British Association, 1877: see our p. 228.
May 6, 1880, Vol. XXII; p. 9.
.
3 The stress laid on the appointment of classical and clerical heads, to the neglect of scientific
candidates, largely accounts for the matter.
1
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willing to codify in a scientific manner his large experiences of boys, to compare their various
moral and intellectual qualities, to classify their natural temperaments, and generally to
describe them as a naturalist would describe the fauna of some new land, what excellent
psychological work might be accomplished ~ But all these great opportunities lie neglected.
The masters come and go, their experiences are lost, or almost so, and the incidents on which
they were founded are forgotten, instead of being stored and rendered accessible to their
successors; thus our great schools are like mediaeval hOlIpitals, where ca.se-taking was unknown,
where pathological collections were never dreamt of, and where in consequence the art of healing made slow and uncertain advance.
Some schoolmaster may put the inquiry: What are the subjects fitted for investigation
in schools 1 I can only reply: Take any book that bears on psychology, select any subject
concerning the intellect, emotions, or senses in which you may feel an interest; think how
a knowledge of it might best be advanced either by statistical questioning or by any other
kind of observation, consult with others, plan carefully a mode of procedure that shall be as
simple as the case admits, then take the inquiry in hand and carry it through."

_ I have cited Galton at length because in 1924 his words remain as true
as in 1880, but I have faint hope that they will by repetition here reach a
new generation of teachers more responsive than the old. In this country
we have exceptional men who promulgate new ideas, but the average mind is
an inert one. The school as laboratory, the factory as laboratory, the prison
as laboratory, and the asylum as laboratory, these are essentially true
conceptions, but their truth and their profit will be seen in America, in
Germany-even in France-before they are grasped here! Galton scarcely
realised that it required greater ingenium to discover a solvable problem
than to carry it through when propounded, and that the average schoolmaster
finds it easier to take prescribed measures of his boys-even to fill folios
with them-than to discover an important problem and design new measurements to solve it. The school anthropometric laboratory must be futile if it
be only a laboratory of record and not one of discovery~ The fault lies rather
with our current academic training than with the schoolmaster-for it lays
greater stress on the average man solving set problems, than on finding
novel problems himself.
The boy is never discouraged, and Galton retained his boyhood to the
end. He could put on one side his teaching as to eugenics because the time
was not ripe for it, and propound it with all his youthful enthusiasm nearly
forty years later; the relative barrenness of the harvest resulting from his
school anthropometric proposals did not cause him to despair of profits
resulting from anthropometric inquiry in schools. In the eighty-third year
of his life, thirty-three years after his first attempt, he returns to the charge,
and with additional proposals, which would immensely increase the workwhile needless to say they would enormously increase the utility-of school
anthropometric laboratories.
In 1905, at the London Congress of the Royal Institute of Public Health,
Galton gave an address on "Anthropometry at 8chools\"
"Anthropometry, or the art of measuring the physical and mental faculties of hum~n
beings, enables a shorthand description of any individual to be given by recording the measurements of a small sample of his dimensions and qualities. These will sufficiently define his
bodily proportions, his massiveness, strength, agility, keenness of sense, energy, health, intel1

rGII

Journal of P1'eventive Medicine, Vol.

XIV,

pp.

93~98.

London, 1906.
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lectual capacity, and mental character, and will substitute concise and exact mimerica.l values for
verbose and disputable estimates I. Its methods necessarily differ for different faculties; some
measurements are made by the foot-rule, others by scales, others by the watch; health is
measured by the frequency and character of illness; the rema.inder by performances in the
school or on the playground. Anthropometry furnishes the readiest method of ascertaining
whether a boy is developing normally or otherwise, and how far the average conditions of pupils
at one institution differ from those at others. Though partially pra.ctised at every school-,for example in all examina.tions-its powers are far from being generally understood, and its
range is much too restricted. But lIB an interest in anthropometry has arisen and progressed
during recent fears, it is to be expected that the gOod sense of school authorities, assisted by
the expert knowledge of medical men, anthropologists, and statisticians, will gradua.lly intro.
duce improvements in its methods and enlargement of its scope.".

This passage is noteworthy as it indicates how fully Galton had come to
realise that the complete anthropometric laboratory must take measurements not only of statical physique and psychical characters, but also of the
dynamic workings of the body, and generally of its physiological and medical
fitness. What a stage onwards from that thin end of the wedge which suggested a measurement of stature, and obtained some half-dozen statical
characters! But when we have got all this information, what is its ~alue?
Galton was not bent on describing what the school anthropometric laboratory
should do for the boy, but what itsliould do for the man into which he
developed. He regretted the deplorable and widespread lack of knowledge
of the true value of anthropometric forecasts. Who can answer the questions:
"How far does 8ucoess or failure in youth foretell 8Ucoess or failure in later years 1 What
is the prophetic value of anthropometry at school in respect to health, strength a.nd energy in
after-life 1"
.

Indeed these matters are only yet on their trial: Will the data collected
in a fully equipped anthropometric laboratory recording the physical, mental,
medical or other characters be able to make a forecast of the best career for a
young man, or the probable success or failure in after life of its examinees?
It will take twenty to thirty years to correlate well-selected measurements
with experience in after careers. Galton realised this and wished to prepare
the way for obtaining a life-history of the boys who had been measured in
the school anthropometric laboratories.
"The first conclusion to be emphasised is that no programme for anthropometry in any
school can be considered complete unless it provides for the collection of data during the afterlives of their pupils."

Every fourth year, Galton suggests, the "old boy" should receive a
schedule and return it with an account of his doings in life, his health,
vigour, his profession and achievements, his marriage and children. These
four-yearly reports would be combined in olie dossier with his school anthropometric measurements record. The schedule of these records would leave
a space for one sheet of family history to be obtained from the boy's parents
when he was about to leave school, which he himself would verify later, and
there would be space for a few photographs.
Such was Galton's scheme in brief abstract. It will be seen to approach
closely the eugenic record proposed many years previously, but now assoI

It would be difficult to excel this passage as a description of anthropometry.
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ciated with more detailed anthropometric measurements, and with the school
as record office.
"The school authorities would rejoice in the possession of the whole history of those over
whose early development they exercised large control. Anthropologists would know where to
lay hands on a mass of material suitable for comparing the health, bodily qualities, and
scholastic achievements in early life :with the health, vigour and achievements afterw;lords.
Statisticians would possess a fonr-yearly census, out of which unexpected conclusions would
probably be derived. Lastly some few of the records would be invaluable to future biographers. ...
The effect of the present proposals would be...to prolong and intensify the kindly fellowship
between past and present pupils and their school,. and to make it serve more than sentimental
purposes. The addition of a scientific motive could not fail to invest that relationship with a.
more durable and businesslike character, and to open a way to fields of research of no small
importance that have hitherto been neglected."

Galton suggests that the return of the four-yearly schedule should always
be made on February 29th, thus associating the return with Leap Year. On
this day there should be school regatherings 1 and thoughts of the old school
and former friends should predominate.
"The celebration of the day in schools would be much concerned with the works of living
men, who were formerly pupils, but then engaged. in the battle of life. Their doings would be
spoken of, and hearty sympathy evoked. 'Affection and duty should co-operate in m~inta.ining
the baIid~ of fellowship between school and former scholars; in short, its maintenance should
be considered a 'pious' object."
"The child is father to the man,
And I would wish my days to be
Bound each to each by natural piety."

Galton's dream was a noble one, if the time for its fulfilment be not yet.
Possibly it may one day be realised in ways the dreamer thought not of. I
cite it here to show how rarely he let fall, rather more often amplified in his
old age, the ideas of his younger days.
It must not be thought that Galton's principle: "Count whenever you
.can," led him to a slavish admiration of all types of statistics. There is a
very striking illustration of the contrary. In 1877 the Council of the British
Association had been much troubled by the proceedings of Section F (Economic Science and Statistics), and appointed a committee to report on
"the possibility of excluding unscientific or otherwise unsuitable Papers and Discussions from
the Sectional Proceedings of the Association."

Wp.ile Galton reserved a final judgment the remarks he put before the committee were adverse to the maintenance of Section F. He analysed all the
papers of the years 1873-75 and remarked that
"not a single memoir treats of the mathematical theory of Statistics, and it can hardly be
doubted that if any such paper should be communicated to the Association, the proper place
for it would be Section A."
.

Galton admitted that Section F dealt with numerous and important matters
of human knowledge, but such as are akin, for example, to History, not to
Science, and are therefore inappropriate subjects for the British Association.

a

"Usage has drawn strong distinction between knowledge in its generality and science,
collfining the latter in its strictest sense to precise measurements and definite laws, which lead
1 Revisits of the old pupil to his school after a long interval might provide opportunities
for recording a few simple measurements such as weight, stature, eyesight, strength.
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by such exact processes of reasoning to their results, that all minds are obliged to accept the
latter as true. It is not to be expected that these stringent conditions should be rigorously
observed in every memoir submitted to a scientific meeting, but they must not be too largely
violated; and we have to consider whether the subjects actually discussed in Section F do
not depart so widely from the scientific ide.al as to make them unsuitable to the British
Association."

Galton's test of what constitutes science is clear-it is that of a mathematical physicist-and rigidly applied it would exclude large regions of
biology, incl~ding possibly the doctrine of evolution.
But it emphasises exactly Galton's feeling with regard to much of what
passed for statistics in 1877, that old type of statistics which had no theoretical basis, while Galton was working for a new type; he would willingly
have transferred Section F to the Social Science Congress. But what could
be said against Section F applied equally to and remained true till at least
the end of the nineteenth century of the Royal Statistical Society itself.
The opposite point of view was taken by Dr W. Farr; he cited a long list
of -mathematical statisticians from Halley to Poisson, who were undoubtedly
men of science. But this was no real reply to Galton, for these men would
have frequented Section A; and the atmosphere of Section F, or indeed of
the Statistical Society, would have been as distasteful to them as to Galton.
Probably the right procedure would have been to permeate Section F with
the newer type of statisticians. This process has been more or less successful
in the course of the last twenty years in the case of the Statistical Society.
There is still opportunity for the modern school of statisticians to adopt a
similar course with regard to Section F.
B. STATISTICS BY SCHEDULE-ISSUES.

We have seen that Galton had great hopes from the schoolmaster as a
collector of statistical data, but he by no means confined himself to this source
of information. We have also noted how he appealed to English men of
science, and to his many personal friends and others, by issuing schedules in
preparing his books. The Galtoniana contain numerous instances in which he
issued inquiry schedules, and in some cases we possess considerable numbers
of these filled in. As a rule, however, I cannot find that he published
anything bearing on the subject of the proposed inquiry. Either he never
issued the schedule after printing it, or having issued it he was discontented
with the-quantity or the quality of the returns, and so made no use of them.
Yet several of these schedules are so suggestive of the workings of Galton's
mind, that they deserve a brief notice here.
Before 1876 Galton was much interested not only in the inheritance ~f
longevity, but also in the influence of the age of parents on the vigour of
their offspring. The schedule he issued is entitled" Inquiry into the Relation
between Vigour in the Offspring and Age in the Parents," and it is prefaced
by the remark:
"Instances are sought of old persons of both sexes, who have retained their bodily vigour
and a.ctivity in very advanced life. It is desired to know the ages of their fathers and mothers
at the time of their birth."
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The schedule contains spaces not only for the facts illustrating the special
vigour in old age of the subject, but for the ages of his parents at. his birth,
the size of his co-fraternity and his position in it, and further for other
instances of exceptional longevity in the kinship. Among the somewhat
meagre data collected are several instances of marked hereditary longevity,
and one of a man who above eighty became the father of healthy children.
Galton was undoubtedly interested in this inquiry owing to the hereditary
longevity in his own familyt, but the knowledge of this fact did not relieve
him from having at times considerable anxiety as to his own health, and in
the sense of the proverb "that cranky doors hang longest on their hinges,"
he was interested to know whether" a considerable proportion of aged persons
have been more or less ailing through a great portion of their lives/'
I am not sure whether a printed document I have found with the longevity
dossier was issued with the schedule or prepared for some later inquiry; it
bears evident traces of Galton's complete or co-operative production. It is
so suggestive for an inquiry which apparently has never been made, and still
might be made with great profit, that I have reproduced it bodily here.
Those who knew Galton personally will trace sorne of his beliefs and some
of his doubts seeking statistical confirmation in this document.

An Inquiry concerning Persons who hav'e attained or passed the Age
ofEighty Years.
This inquiry, 808 will be seen by the card, is intended to be general, the object being to obtain
by Collective Investigation on a large scale, information respecting the present and past condition, habits, and maJadies, 808 well as the family history and other circumstances, of those who
have attained to advanced periods of life, in order that we may be able to ascertain, with greater
certainty than we now can, what are the circumstances which favour longevity, the means by
which it may be promoted, and the maladies which are most, and those which are least incidental to it.
The following are some of the questions which arise in connection with this subject, and for
answers to which we may look.
What bodily conformation, temperament, and habits, are most associated with, or conducive
to, longevity 1
Do women more frequently attain to great age than men, and have women somewhat below
the ordinary stature the advantage in this respect 1
• Are the married or the unmarried, the stout or the spare, the active or the sedentary, the
industrious or the idle, the indoor student or the outdoor workers, the well-to-do or the poor,
the town dwellers or the country dwellers, the more likely to become octogenarians 1
It is said that" small eaters and short sleepers are long livers." Is this so 1 Will the "early
to bed and early to rise" maxim receive confirmation 1 What is the influence of alcohol 1
It has been remarked that a considerable proportion of aged persons have been more or less
ailing during a. great part, or the whole, of their lives. Is tha.t the case 1 It has also been
remarked that many of them have been troubled with constipation, and that many have long
been in the habit of resorting to aperient medicine.
The cartilages of the ribs and the trachea have been found soft and' elastic in some very
aged people, old Parr forming no exception in this. Should this be shown to be gener&lly the
case, the inference would follow that persons in whom they are not so are not destined to attain
to great age.
Do octogenarians often suffer, or di) they enjoy a comparative immunity from. affections of
1 See Memmes of my Life, p.7-a paragraph which contains the oniy.referenceT ha\'e
seen to the age of Elizabeth Collier's mother at death, if it be not a slip for the age at death
of Erasmus Darwin's mother.
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the urinary and genital organs, an.d of the abdominal organs, also from malignant disease and
. scrofula'
.
Are they on the whole comparatively exempt from disease'
To what affections are they most liable, and to what morbid influences are they most susceptible t Do any maladies seem to have an influence in promoting longevity t What influence
upon the longevity of an individual has the age of the parents at his birth t Do twins or the
children of twins often attain great age t
Information, though not positive, yet of much interest and importance, upon these and other
points, will accrue from the replies to the questions on the cards. It need hardly be said that
the questions a~ by no means exhaustive, and that information upon other point.a which are
judged to be of interest and importance by those who fill up the cards, will be valuable,as also
information on any special points in particular cases which seem worthy of note.
Though the questions are such that they may for the most part be answered by the persons
th.!:'mselves, or by their friends, it is hoped that in most instances the observations will be made
and the information given by medical men; and the person who fills up the card is in each instance
requested to state whether he is a medical man or not.
~t will be an additional advantage if some iriformation can be gleaned respecting the succession
of maladies in the same person, and in different individuals of the same family, or respecting the
preservative influence upon the system of certain maladies against the inroads of others.
Something in the Hereditary Problem may be also learned respecting the cross-action and
modifying influences of certain diseases. For instance, is there any foundation for the view
that chronic gouty affections retard the development of other diseases.
The strength and enduring quality of the body, like that of a chain, must be measured at
its weakest point; and though in it, more than in a chain, the strength and quality of some
parts .may compensate for deficiency in. others, yet the very opposite may be the result. The
stronger organs may relieve, bnt they mayaJso oppress, the weaker members. A strong digestive
system may overload a weakly circula.tion, and prove injurious to the liver, lungs, or kidneys,
in fact a disturbing agent to the general nutrition. The requisite for longevity, therefore, we
may expect to be not so mnch strength of organs as their enduring quality, a good mutual
adjustment, in other words, their good balance. The replies relating to "plethora" and other
features of general condition will have an important bearing on this view.

Another matter about which Galton's mind was much exercised was that
of "social stability." He was anxious to know whether and to what extent
individual stirps move up and down in the social scale, or whether our
society is in the main made up of "castes," which stand fast by their grade
of occupation and to their social position. To throw light on this matter he
sought a comparison between the average social position of householders of
all classes in the present day and in that of their fathers. He prepared
accordingly a schedule-which appears never to have been issued-of i'nquiries concerning householders and their fathers; the age of the householder,
·his profession,. trade, or employment, his position among men of the same
occupation, and the corresponding data for the father of the householder were
to be recorded, and Galton hoped to get material am'ple enough to provide
a measure of social stability-the frequency with whICh sons advanced on,
remained equal ~ or regressed from the father in social status. While this
schedule deals with social stability in its narrower economic sense, the same
dossier contains notes by Galton giving the term social stability a much
wider significance; he notes that many view with alarm the progressive
disappearance of those ancient lanqmarks-such as theological beliefs-by.
which conduct has been traditionally regulated and fear that mankind must
sink into brutality. The motives which lead to social stability ought therefore to be measured and analysed, the main fact being that it is discoverable
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among the most divergent populations and the most- varied surroundings.
The inquiry, Galton tells us, must be statistical in its character, referring to
the acts of a population as a whole, and not regarding the units of which it
is composed, for it is only in this way that we can neutralise and eliminate
the effects of individual character and circumstances, which are fur too
numerous to be severally allowed for.. Galton's notes then turn to the
"valuation of motives," and he asserts that while they are of the most
varied kind, they are yet commensurable; they may be equally efficacious
in produci~g a particular result. "Thex:e are an indefinite variety of bribes,
and experience shows the amount of bribe of each several sort that lSnecessary to produce a given average result 1. " The attractive forces of each of
many shows at a fair, appealing to many diverse tastes, are comparable in a
statistical sense without any other reservation by the money they take.
I will not venture to cite more of Galton's rough notes; he was thoroughly
convinced that "motives" like other psychical characters are capable of
statistical evaluation. To press the matter would be to call forth from some
readers a protest similar to that which the editor of the Spectator made
after Galton's Royal.Institution Lecture of 1874, wherein he applied the
method of "ranking" to psychical characters.
" We can only express our wonder, and repeat our belief that w.hat Mr Galton has succeeded
in doing, is in exposing the utter inapplicability of physico-scientific methods to intellectual and
moral subjects. ...We can imagine no more profitless or idle task than the attempt to draw out
a Statistical Scale (say) of Candour or of Power of Repartee, a.nd ~ arrange the public men of
this generation in it, except indeed doing .the same thing for a. considerable number of qualities,
and giving the reasons for the place· assigned in the biographies, which would be rendered
unreadable by the process !."

There might be difficulty in "ranking" Gladstone and Disraeli for
"Candour," but few would question John Morley's position relative to both
of them in this quality. It would require an intellect their equal to rank
truly in the quality of scholarship Henry Bradshaw, Robertson Smith and
Lord Acton, but most judges would place all three above Sir John Seeley,
as they would place Seeley above Oscar Browning. After all there are such
things as brackets, which only make the statistical theory of ranking slightly
' .
less simple in the handling.
Drafted much about the same time was Galton's first circular on "Fatigue,"
by which he sought to measure any permanent ill effects of mental work.
This again was a topic on which Galton felt strongly, having his own experience always in mind. The proposed.circular was to be addressed apparently
to the fellows and scholars in Cambridge (and possibly Oxford) Colleges, and
related not only to mental overwork, but to its possible association with
physical overstrain, in both school ~nd college periods of life. He probably
1 "The gingling of the guinea soothes the' hurt tha.t honour feels"-which is not exactly
Tennyson. Galton was wont to say, on seeing a hilarious party of middle-aged persons, that it
struck him as strange that notwithstanding their glee they were all of them orphans.
2 See the Spectator, May 23, 1874, and Galton's letter with the editorial rejoinder. May 30,
1874. "It is about time we drew the Spectator again," W. Kingdon Clifford would say, and
Galton was only too a.pt to do 80 without malice prepense!
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refrained from circulating his questionnaire, as so many of the recipients
might reasonably associate "mental overstrain" and "mental breakdown"
with a form of mental illness they would be unwilling to admit having
suffered from. As we have seen \ Galton took up the topic again in 1888,
endeavouring to obtain the requisite data from school teachers.
The next circular I pick up is entitled: Ethnological Inquiries on the
. Innate Character and Intelligence of Different Races. By Francis Galton.
The object sf these inquiries is clear, they were intended to obtain statistical
data upon which a judgment might be made as to how far racial character
or training influences the mental characters. The "subjects" dealt with are
to be those "who have been reared since childhood in European or American
schools, families, asylums or missionary establishments. By this restriction,
it is hoped to eliminate all peculiarities that are due to the abiding influence
of early education, and to the manners and customs of their own people."
The standard to be kept in mind in answering these questions is the
average Anglo-Saxon character; paying strict regard to the influence of sex,
age, educatIOn and social position. Where there is no decided divergence
from this standard, it will be best to reply-'ordinary.'
The Galtoniana contain no replies to this circular; I do not know whether
it was ever issued in mass, nor have I anywhere seen a reference to it, nor to
data obtained by its circulation. The origin of it may be connected with the
idea conveyed by Galton's treatment of unlike twins under like environment
(see our p. 126 et seq.). As we might suppose the questions are well chosen,
and bear closely on Galton's own experience with uncivilised races. As the
questionnaire would be distinctly helpful to anyone embarking on an inquiry
of like kind-.and one might be well worth pushing with more vigour than
Galton seems to have given to the matter-I reproduce the questionnaire here:
1. Signature, title and full address of the sender of the information.
2. Name or initials, sex and age of individual whose character is described.
3. His (or her) country and race. State specifically if his race is known to be pure, jf not
describe the admixture.
4. Age at which he was removed from his parents and people, also particulars showing the
extent to which he has since been separated from their influence.
5. What langnage, or languages, does he commonly speak 1 Does he retain the use of his
native tongue 1
6. State any circumstances that mayor may not justify his being considered a good typical
specimen-of hisra.ce.
7. Is he capable of steady and sustained hard labour; or, is he restless and irregular in his
habits 1
8. Is he capable of filling responsible situations 1 Does he show coolness of temper when in
difficulty' (It is said that Hindoos are incapable of steering large ships, that is, of acting as
quartermasters; while in British vessels that duty is commonly performed by native Christians
of the Philippines.)
9. Is he docile or obstinate 1
10. Children of many races are fully as quick, and even niore precocious than European
children, but they mostly cease to make progress after the season of manhood. Their moral
character changes for the worse at the same time. State if this has been observed in the present
instance.
1

Of. our p. 276.
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11. Has be any special aptitudes, or the reverse, such as in mimicry, sense of the ludicrous,
taste in colours, music, poetry, dancing, calculating power, keenness of sight or hearing, quickness of observation, manual dexterity, horsemanship, ability to tend cattle 1
12. Is he naturally polished and self-composed in manner or rude and awkward t
13. Is he modest and 1181f-reliant, or servile and cringing 1 Is he vain 1
14. Is he solitary or sociable; morose or ch~rful1
15. Is the passion of sexual affection strongly developed in him, or the reverse1
16. Is he fond of children, and are children fond of him 1
17. Does he cherish malice for long periods, or does he forgive frankly 1
18. Is he liable to outbursts of rage 1
19. Did he for long show uneasiness ali the restrictions of civilised life, or did he readily
accept them; such as keeping regular hours, acting on a steady system, wearing shoes and other
clothing 1
.
20. Children of savages, who have been reared in missionary families, have been known to
throw off their clothes, and quit the house in a momentary rage, and to go back to their people,
among whom they were afterwards found in apparently contented barbarism. State authentic
instances of this, if you know of any, with full particulars.
21. Has he It strong natural sense of right and wrong, and a sensitive conscience 1
22. Does he exhibit to his religious teachers any strong conviction of an original sinfulness
in his nature, or the reverse 1
23. Is he much influenced by ceremonial observances, such as those of the Roman Catholic
Church 1
24. Is he a willing keeper of the Sabbath 1
25. Has be any strong religious instinct; is he inclined to quiet devotion1
26. Is he ascetic, self-mortifying and self-denying, or the contrary1
27. Is he inclined to be unduly credulous or unduly sceptical 1
28. Is he active or impassive in social duties 1
29. Is he much governed by superstitious feelings, such as [are indicated by the use of]
charms or omens of good or ill luck 1
30. Has he any tendency to be sanctimonious and hypocritical 1
31. Is he honest, truthful and open, or cunning and intriguing 1
32. Is he grateful or ungrateful 1
.
33. Does he, in conversation, make frequent use of abstract terms 1 Does he adequately
understand their meaning when he employs them 1
34. Are there any other marked peculiarities in his character or intellect 1
Plea8e address copies to
FRANCIS GALTON,

42 Rutland Gate,
London.

This is a schedule which-if the employers of native labour could be
induced to fill it up accurately in large numbers-would still be certainly
of much value.
Francis Galton's next venture was entitled:

Inquiry into the alleged Darkening of the Hair of the English
in the Present and Recent Generations.
The explanation of the reason for the inquiry is given on the back of the
schedule. It had been alleged that on the whole the hair of English
children was darker than that of their parents, and it was asserted that the
English race was gradually but surely becoming dark-haired. The object of
the inquiry was to test the truth of this statement. Galton remarks that it
is probable that the recent and rapid changes in English habi~s may have
caused certain sub-types, that were previously repressed, to prevail in the
PGn
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struggle for existence, and that it is of interest to know what these subtypes are. The colour of animals is often found to be intimately correlated
with their power or incapacity to thrive under certain conditions, and it
may well be the same in the case of man. Galton cites Baxter l to:prove
that in America, where the pressure of life peculiar to modern civilisatIOn is
even greater than with us, the black-haired persons are less liable to nearly
every form of disease than the fair-haired. He observes, however, that it is
needful at the same time to determine the relative fertility of the light and
dark haired, and that it would be very important to distinguish between the
children of a dark-haired man who had sprung from a light-haired stirp, and
those of a similar man from a dark-haired stirp. The schedule is fairly straightforward and contains the first statement of Galton's system of numerals for
relationship, i.e. child 1, parents 2, 3, grandparents 4, 5, 6, 7, etc., the even
numbers standing for males and the odd for females (No.1 excepted, which
may have either sex); the number of any individual when doubled gives that
of his father, and his mother's number is obtained by the addition of one
to the number of his father 2. The characteristic Galtonian statement is
made incidentally that:
"l'he inquiry will have the merit of being accompanied by incidental pleasures; it will be an
excuse for corresponding with distant friends and relations on topics of common interest, and
it is probable that not a few facts of family history much prized by its members will in many
cases be incidentally brought to light by its means."

Galton himself wa~ so interested in family history that he quite naively
overlooked the fact that nine-tenths of humanity either fear to examine it
or are frankly bored by it. Against that dead-weight of inertia Galton
could effect little, and there is no evidence that these circulars were ever
returned in sufficiently adequate numbers to serve as a basis for an answer to
his inquiry.
1 Medical and A nthropological Statistics of the Provost-Marshal-General's Bureau, Washing.
ton, 1875.
2 Galton published a letter on this numerical system of relationship in Nature, Sept. 6, 1883,
under the title: "Arithmetic Notation of Kinship." Taking f = father of, m = mother of, he
gives the following equivalent systems of notation:
Literal System.
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Binary System.
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1100
1101 1110
1111
etc.
etc.
The Binary System is cumbersome but simple, we add a zero for the father and a unit for
the mother of any individual to that individual's number. The decimal system is as follows:
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The Ilext schedule I have come across is termed a "Biographical Register."
It starts with a genealogy of the subject as far as the grandparents and
their descendants with a space for more distant relatives. Then follows the
biographical register propel' with a column for each age period of seven years,
with spaces for education (class lists), amusements (tastes and pursuits),
accidents and bad illnesses, anthropometric,tests at various ages, and other
characteristics. The" Notes" show that personal appearance, pigmentation,
height, weight, etc. were to be included, and eventually marriage and children.
There is not a doubt but that this was the original scheme from which the
Life-History Album sprung. The interesting point is that this biographical
register was designed for undergraduates. The returns were apparently to
be preserved in the archives of the colleges for future statistical purposes
and for the compilation of college histories.
"It is believed that a large collection of personal and family records such as these, would
furnish important data for investigating the social and hereditary antecedents that are most
favourable to success in college and after life. They will certainly protect from oblivion many
facts that may hereafter prOve of considerable biographical interest to the undergraduates themselves and to their families; possibly to a much wider circle."

Again there appears to have been no result from this schedule, even if it
were ever issued to an undergraduate population. The author of this
biography knows only too well-having collected with the aid of colleagues
two long series of schedules from undergraduates-how hard is the task;
each series took four to six years to collect even by those who were actually
working and teaching among the population; and Galton had none of these
advantages. The very wealth which enabled him to carry out effectively' his
experimental ideas, prevented him from seeking and holding a teaching post,
whereby he could have create'd more quickly a school, and been able to collect
adequate material. I t would be hard to say whether the balance was one of
gain or loss to the world. There were factors in Galton's character-his
invariable courtesy and kindliness, his love of simple methods, his sympathy
with younger minds, and his suggestive enthusiasm-which would have made
Decimal System. We translate the binary into the ordinary scale. Thus:
Grade of kinship

Child
Parents

...
...

Grandparents

Father's Bide

I

I

...

1
I

I

...

I

3

2
I

i

...

Great-grandparents
etc.

i
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r

8

I

r
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I

9
etc.

I

I

6

i

5

4

I

11

I

12

I

I

7
r
14

I

13

i

..,
15

etc.

A want of these systems is an expression for the sibship of any individual, his or her brothers
and sisters, or again for his or her nephews and nieces, uncles and aunts. .Perhaps decimal
figures might be added.
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him a great teacher, but a teaching post would probably have cost him that
travel-experience and that leisure to ruminate on which so much of his
scientific success depended. He loved to work and to play with absolute
freedom, and fixed duties would probably have been irksome to him, even if
his health could have stood the opus cathed1'ae strepitusque.
The "Biographical Register" was followed by a "Genealogical Table of the
family of brothers and sisters that includes --." We need not linger over
this, it was the immediate for~runner of the" Family Records," which when
Galton hit upon the idea of offering money prizes for filling in schedules
became at once a great success-the material source whence sprung his two
books the Life-History Album and Natural Inheritance. The latter will be
duly considered in our chapter on Galton's contributions to Heredity.
One remaining schedule may be noticed here-Galton's circular letter of
March, 1882 entitled: "Application of Composite Photographic Portraiture
to the Production of Ideal Family Likenesses." This circular is remarkable
for its artistic printing and" get up." It is an appeal to amateur photographers
to provide full-face and profile portraits of members of families, and contains
a characteristic family composite. The" bribe" in this case was a print of
the family composite together with the negative if they desired it. Galton
also stated that he should await with ~reat interest the family's opinion on
the family likeness. The response to this circular was very considerable, and
the ruins of the material-for most of the photographs have perished or are
perishing-are still in the Galtoniana. The conditions Galton demanded for
the composite are worthy of preservation:
.
1. The set of portraIts must be all absolutely in full-face, looking straight
at the camera just above the lens, or they must be all in profile, with the
eyes directed straightforward along their own level.
2. The light must fall from the same direction in every case; it is best
that the sitters should occupy successively the same seat.
3. The portraits of which the head alone is used, must be of about the
size of the sketches on the previous page, that is, a little more than an inch
from the chin to the top of the head 1.
Galton considered these three conditions essential,
"if the portraits differ in aspect the composite would be blurred; if the shadows fall differently
they are II!ixed up with the lights and the composite becomes ineffective-it will be like a portrait taken in cross-lights; if the photographs are too small the difficulties of adjustment are
greatly increased and success is uncertain.... It is, however, important that they should be
forcible and well contrasted in light and shade."
.

Galton adds that the composite is invariably softer and more re~ular than
its components; this statement was, perhaps, the inducement whICh led -to
the dispatch of some -of the originals now in the Galtoniana!
1 More recent investigations have shown that far larger "standard" photographs can be
.advantageously employed.
.
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C. GALTON'S ANTHROPOMETRIC LABORATORIES

The above series of schedules will show how fertile were Galton's ,plans
for collecting statistical data during the decade 1874-84. It was, however,
only in the course of this schedule experieIJ,ce that he learnt how reluctant
most peop~e are to fill up a. schedul~.. As a result .of this experience Galton
changed hIS method of actIOn. Failmg the estabhshment of school anthropometric laboratories Galton determined to set one up at his own cost,
and catch the world when on its leisurely and inquisitive peregrhrations.
He called into existence the first. Anthropometric Laboratory at· the International Health Exhibition in London, 1884. On the closing of this exhibition
the laboratory was removed to the Science Museum, South Kensington" and
the total number of visitors measured before it was closed was well over 9000.
These included both sexes and all ages from five to eighty years. This
splendid material, which is only at the present time being fully reduced and
utilisedt, together with Galton's "Family Records" embracing between thre~
and four hundred families, some 150 'stirps,' provided him at last ~ith the
material he had so long sought. The discussion of this material furnished
Galton with occupation for at least ten years; and the need for novel
statistical methods, which its problems demanded, led him to the correlational
calculus, the fons et mgo of that far-reaching ramification-the modern
mathematical theory of statistics. One quakes to think of what might have
happened had Galton not obtained through that first anthropometric
laboratory and his family records the data he needed! The latter led him at
once to the quantitative measure of heredity-the correlation of kinsmen.
for any faculty-and the former showed him that the same problems repeat
themselves in all statistical material, and that· the conception of correlation
is not peculiar to heredity, but embraces all recordable qualities which without
being causally linked together yet vary mOre or less stringently one with the
other. From that conception arose a new view of the universe, both organic'and
inorganic, which provides all branches of science with a novum organum, far
wider-reaching in its effects' than that of Bacon, and as characteristic of the
last quarter of the nineteenth century as the fluxional calculus was of that of
the seventeenth. I have sought in vain for any forerunner of Galton in this
matter 2, a:nd feel c?nvinced .th~t he was the first to gra~p not only the need
of measunng assOCIated VarIatIOns, but the first to provIae any real measure
of them. Galton wrote to Darwin On December 24, 1869 that the appearance
of the Origin of Species had formed a real crisis in his life and freed him
from his old superstition as if he had been roused from a nightmare (see
Vol. I, Plate II). For some of us Galton's new calculus acted in precisely
the same manner; it enabled us to reach real knowledge-Uto submit ph(:jnomena to measurement and number"-in many branches of inquiry where
1 See for example Koga and Morant, .. On the Degree of Association between Reaction Times
in the case of Different Senses," Biometrika, Vol. xv, pp. 346-72, 1923.
2 See a paper by the present writer entitled "Notes on the History of Correlation," Biometrika, Vol. XIII, PP' 25-45, 1920.
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opinion only had hitherto held sway. It relieved us from the old superstition
that where causal relationships could not be traced, there exact or mathematical inquiry was impossible. We saw the field of scientific, of quantitative,
study carried into organic phenomena and embracing all the things of the
mind. It was for us the dawn of a new day, and we smiled indeed over the
attempts of the Spectator to obscure such a daybreak by looking westward
and asserting it was and must remain night.
To those. who realise what Galton's work meant for some of us in the
'eighties, when fresh from Cambridge we encountered his papers, there is something of supreme interest in the path by which he reached his conceptions,
his long failure to collect data and its final solution in the Anthropometric
Laboratory.
The growth of Galton's plan for creating an Anthropometric La.boratory
is fairly well exhibited in his papers. We have first the idea of very simple
statistics being collected in schools, then the plan of a somewhat more extended school laboratory and in 1882 a paper in the Fortnightly Review\
"The Anthropometric Laboratory." The points of present day importance in
this paper are the following:
(a) Galton propounds the need of an institute where a man may from
time to time get his family and himself measured physically and mentally
and photographed according to a standardis~d method.
(b) He reasserts his conclusion that circumstances and education have
very little to do with an individual's capacities. These are provided by his
heredity, they form his stock-in-trade, the amount of which admits of definition, and by means of which he has to earn his living and play his part as a
citizen. Just as far as we succeed in measuring them, so far we shall be able
to forecast what a mali is fit for, and what he may undertake with the least
risk of disappointment. In other words we have the first foreshadowing of
industrial or occupational anthropometry.
(c) He then proceeds to speak very briefly of the old type of anthropometric records (chiefly statical), height, weight, vital capacity, grip 2, pigmentation, etc.
He .next turns to Energy and Endurance. He considers that the true
tests would be physiological and very delicate, measuring excess of waste over
repair. Just as a clothdealer tests a piece of cloth by moderate tension
withouf'tearing it, so the balance of the living system might be artificially
disturbed by a definite small force and its stability under the influence of
greater forces be thereby infer~ed. .He. admits that at present tests of a
person's endurance under sustamed bodIly or mental work have not been
adequately developed. But he recognises that dynamic tests-the functioning
of the body-are far more important than static tests. He would have
agility tested by gymnasium or athletic sports tests. Co-ordination of muscles
a.nd eye by measured skill in well-known games from racquets to billiards s•
1
2

3

N.S. Vol. XXXI, pp. 332-8.
Vital capacity and sus~ained grip belong rather to the dynamic characters.
Since 1884 balancing (a slender column on a. flat board raised from hip to shoulder), maze

IITHROPOMETRIC
LABORATORY
For the measurement in various
ways of Human Form and Faculty.
Emtmlfrom the sa.- CoIJed;Mo -f .he s. K...,;",t.. M.....","
This laboratory is estabJished by Mr. Francia Galton for
the following purposes:-

For the use of those who desire to be accurately measured in many ways, either to obtain timely
warning of remediable faults in development. or to
learn their powers.
2. For keeping a methodical register of the principal measurements of each person,' of which he
may at any future time obtain a copy under reasonable restrictions. His initials and date of birth will
be entered in the tegister, but not his name. The
names are indexed in a separate book.
3. For supplying information on the methods.
practice, and uses of human'measurement.
4. For anthropometric experiment and research.
and for obtaining data for statistical discussion.
I.

Charges for.maki~ltheprincipal measurements:
THREEPENCE e.ch.to those who are already on the ReC'ater.
FOURPENCE each. to those who are not:- one page of the
Register will thenceforward be assigned to them. and a few extra
measurements will be made. chieRy for future identification.
The Superiotendent is charged with the control or the laboratory
and with determining in each c~se. which, if ~ny, of the extra meuure·
menta may be made. and under what cunditions.

• • w....... ~ 20 I'IlIhun . . . . S.W
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(d) Keenness and discrimination of the senses are next emphasised as
indispensable tests.
(e) Reaction times and judgment times follow; memory of form and
memory of number. These points are sufficient to indicate that Galton from
the earliest time laid as much stress on the psychical as on the physical tests
of an anthropometric laboratory. Nay, he went further; he asserted that:
(f) There is need for a medico-metric section in an anthropometric
laboratory. This section would make as exact and complete a report of the
physiological and medical status of an individual as is feasible in the present
state of science by the help of the microscope, chemical tests and physiological
apparatus.
Such a "medico-metric" laboratory Galton holds would be useful to the
general practitioner who could send his patients to be examined in the same
manner as physicists send their delicate instruments to Kew Observatory to
have their errors ascertained. Great stress is laid on the physician writing
case notes of the successive illnesses of private patients even as he takes
clinical notes at the bedsides of his hospital patients. These notes should be
preserved by the patient and accumulating with the -years would form his
medical life-history, and be a unit-contribution to the medical history of the
family. Galton emphasises .the value they would be as an heirloom to the
children of the subject and to their medical ~t.t.~ndll,nts in future years by
throwing light on hereditary peculiarities. In short Galton saw in the anthro~
pometric laboratory a centre for standardised family records of biographical
interest to all members of the family, of value from the medical point of view
to each individual during his life, and to his descendants as suggesting
hereditary dangers and vital probabilities. Lastly and perhaps for Galton
himself the most important ad vantage was the material they would ultimately
_.
.
provide for much needed statistical research into human genetics.
For the race the value of such records is incontestible, but all men hav~
not Galton's power of calm self-introspection, and the effect of studying his
family medical history in the case of a neurotic subject might well be
./
disastrous for the individual.
The idea of medical family histories was further developed by Galton in
a paper entitled "Medical Family Registers" in' the Fortnightly for
August, 1883 1•
In this paper Galton defines more closely what he means by medical
histories and states that he has consulted a number of eminent medical men '
(Simon, Beddoe, Duncan, Gull, Ogle, Ord, Richardson and Wilkes) who
have approved the scheme. In this article he suggests for the first time-as
far as I am aware-a system of monetary prizes.
"I have made arrangements to initiate the practice of compiling them [Medical Family
Registers] through the offer of substantial prizes, open to competition among all members of
the medical profession. The prizes will be awarded to those candidates who shall best succeed
(a pencil carried in measured time round the convolutions of a maze without touching the sides),
needle (a fine knitting needle put through a series of holes of decreasing diameter without
contact) and other similar tests have been introduced replacing skill in games. .
1 N.S. Vol. XXXIV, pp. 244-50.
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in defining vividly, completely, and concisely the characteristics (medical and other) of the
various members of their respective families, and in illustrating the presence or absence of
hereditary influences."

We have seen how Galton grew from traveller to geographer, from
geographer to ethnologist, from ethnologist to anthropologist, and now the
last stage appears: he is chiefly interested in anthropometry because of the
contributions he expects from it to heredity; the anthropologist becomes a
geneticist. Looked at superficially Galton's work seems like a comprehensive
but confused mosaic of many branches of science. Studied in relation to his
life we see a definite pattern, a picture of a long-continued mental development; each branch of knowledge he acquired fell into its fitting place, and
formed a stepping stone to a further advance.
His own interest in Medical Family Registers arises, he tells us, from
"all that can throw light on the physiological causes of the rise arid decay of families, and
consequently on that of races. Some diseases are persistently hereditary, and others are not j
they are variously found in different varieties or subraces of men, and these have various other
attributes including various degrees of fertility. We cannot as yet foretell, but we may hope
hereafter to do so in a general way, which are the families naturally fated to decay and which
to thrive, which are those who will die out and which will be prolific and fill the vacant space."
(p. 245.)

In this paper Galton shows that he has realised more fully the difficulty
about medical registers:
"Most men and women' shrink from having their hereditary worth recorded. There may
be family diseases of which they hardly dare to speak, except on rare occasions, and then in
whispered hints or obscure phrases, as though timidity of utterance could hush thoughts and
as though what they fondly suppose to be locked-up domestic secrets may not be bruited about
with exaggeration among the surrounding gossips. It seems to me ignoble that a man should
be such a coward as to hesitate to inform himself fully of his hereditary liabilities, and unfair
that a parent should deliberately refuse to register such family hereditary facts as may serve
to direct the future of his children, and which they may hereafter be very desirous of knowing.
Parents may refrain from doing so through kind motives; but there is no rea.l kindness in
the end." (pp. 245-6.)

Still Galton recognised that the difficulty remains, that the majority of
men do fall into his category of ignoble cowards and will not record their
family secrets as to disease. Accordingly he proposed to get over the difficulty by inducing medical men, under the bribe of £500 in. prizes, to give
confidential records of their own families. He hoped that the custom of
medical family records having been introduced in this way, doctors would
thereafter be not infrequently called upon to draw them up for the satisfaction of the patients themselves, and-Galton adds naively as a lure-" at
their expense" ! The particulars Galton proposed should be included in the
registers to be provided deal not onIy with medical details, but with race,
conditions of life, marriage, fertility, vigour, keenness of sense, artistic capacity, intelligence, character, etc. He was clearly working up to much of the
material he finally asked for from laymen in his "Family Records." A great
part of the paper is taken up with the conditions under which the prizes he
proposed would be given.
.
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There is an interesiingparagraph as to fraud:
"As regards the probable trustworthiness of the information received, I am perfectly aware
that -a modern De Foe or Swift· might write an interesting romance, and make a register
apparent.Jy true to life, wholly out of his own head; but De Foes and Swifts are not common,
and such persons would be sure to find better occupation than that. Moreover they could not
gain a prize without committing a downright fraud. Able men are generally above petty
tricks, and there will be abundant internal evidence in' every register to show whether the
writer be able or not. It is almost needless to remark, that every statistician worthy of the
name is wary and slow to accept startling conclusions without much indirect confirmation....
What I fear most is that the registers sent by many of the candidates will afford internal
evidence of being little trustworthy, not through deliberate intent, but owing to the incapacity
of the writers to state their cases clearly, and to support their statements with judiciollsly
selected data." (pp. 248-9.)

Perhaps this latter remark was rather severe on the profession to whom
Galton was appealing- for aid; it failed to give due weight to what should be
the effect of the climcal training in a hospital on a man's powers of observation, record and deduction. Yet our poor hero saw with yearning those
23,000 qualified medical men and thought here at last was a source of the
material essential to his work I
"I should hope that the examination would be complete after some three months' labour
of myself and the examiners. The prizes being allotted and done with, it will remain to work
up the results....The statistical meal will be a large one; I gloat over it in anticipation, and
know that it will take long to digest. I cannot doubt that new ideas will be derived from a
careful study of so unique a collection, enough I hope to justify to myself the cost and time
spent on it. When I shall have done with this collection, its ultimate destination will probably·
be as a gift to 80me appropriate medical or anthropological institution. It will then be in the
form of anonymous documents bearing mottoes, but with no mark by which anyone of them
could be distinguished.... Considering that prizes for essays usually attract numerous competitors, although the pains taken in working for them are rather barren of result except to
the winners, I conclude that similar prizes leading to inquiries beneficial in every case, and
from ~any points of view, ought to attract yet more numerous candidates, and to result in
producing shelVes full of family histories of unprecedented completeness and concentration, and
of extreme value for a long time to come to medical and anthropological investigators." (p.250.)

What killed this scheme of prizes to the doctors for medical registers of
their families1 I can find but one further reference to it (see our p. 367).
All letters for the year 1883 seem to be wanting; so that we cannot trace the
causes which led Galton to drop the emphasis on the medical register and
offer his prizes for family records to laymen as well as medical men. Three
extracts from L. G.' s Record may be gIven here as conveying about all the
knowledge we have of the matter:
"1882. Frank began his book on Human Faculty early in the year and it has gone on
through the year, and was a great pastime to him during our summer ramble on the Rhine,
in the Black Forest, Constance, and lastly Axenfels. Bad weather haunted us, but we were
happy and I kept well and began sketching again. It was such a boon not to be kept by a
British Association Meeting this summer. Mr Darwin's death in May had cast a deep gloom
over us.... Besides what I have mentioned as to Frank's work during the year he gave a
Lecture at Eton on Anthropometric Registers and Life Histories, and wrote a paper in the
Fortnightly on the same, and gave a lecture to the Committee of the Medical Association 1.
He was invited to lecture at the Lowell Institution in America, but refused. In Meteorology
he designed a clock for cumulative temperature. He is elected on to the Oouncil of the Royal
Society and was begged to accept the presidency of the Anthropological, but refused.
1

PGU

Probably the Committee of the B.M.A. for Collective Investigation.
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1883. Frank went to the British Association at Southport in September. In the early
part of the year he corrected proofs of his Inquiries into Human Faculty, which was published
by Easter. He also worked, helped by Croom-Robertson, at means of measuring the sensations.
In the August Fortnightly he wrote an article on Medical Life Histories, offering Prizes up to
£500. He spent much time on the details. HiB Record of Family Faculties has just come out,
also the Life-History Album, which he edited. He was Chairman of the Anthropometric
Committee of the British Association, which published this year its fourth and final Report,
and also Chairman of the Local Scientific Societies Committee.
1884-. More and more home seems the most fitting place for me and for Frank as he is
always full of occupation. This last year he has been chiefly occupied in abstracting and
collating from the Family Records for which he offered prizes to the amount of £500. About
150 of these Records were sent in by May 15th, and the statistics they afford will be food for
many a month and possibly years. Then Frank took great interest in establishing an Anthropometric Laboratory at the International Health Exhibition, South Kensington, and gave no
end of time and money j;o its prosecution; he gained, however, full recognition from Sir James
Paget and others, whose opinion he cared about.... In the summer my great desire to go abroad
was stopped by cholera in the south of France and after long debate Frank settled on the
English Lakes, and I was quite willing in default of my pet scheme, which I especially had
cherished, as there was no English British Association to spoil our holiday, it being held at
Montreal."

The Record tells us indeed as much as we know of the whole matter,
namely, that in some way the medical profession disapproved of the prizes.
and that they were then offered to laymen, who to a considerable extent
responded 1.
The interval, however, between the Fortnightly paper of 1883 and the
appeal to laymen for family records was well employed, and Galton having
got in touch with several leaders of medical opinion over the medical registers
obtained their aid in preparing his Life-History Album. It may be well to
deal with these matters before we return to the Anthropometric Laboratory.
1 In the announcement of the prizes of December, 1883, this note oCCUl'S after the statement of conditions, etc.: "The above conditions are in lieu of those provis~onally sketched
out by Mr Galton in the Fortnightly Review of August, 1883, for the purpose/of eliciting
suggestions, and which were subsequently submitted in a more elaborate form to many members
of the medical profession. Their present shape is fixed in accordance with the balance of
opinions elicited by these preliminaries, which was in favour of throwing them open to general
competition and not to medical men only, as at first intended." This is obviously only a
formal explanation, and does not indicate the nature of. the opinions against confining the
scheme to men who were in a much better position than the layman to record family ailments
and the causes of death. Possibly the article in the Fortnightly rather impeded than aided his
plans; possibly the medical profession of those days resented the intrusion of an outsider into
what they might consider to be their own domain, even if they had not cultivated. this portion
of it, and showed no haste to do so. There is also another point which has much weight with
me: Galton even to the time of his death had a great belief in working his projects through
committees. I think it arose by reason of an innate modesty which was alwa.ys seeking advice
from others and accepting their opinions as worth more than his own. These committees often
became unwieldy, were composed of incongruous and irresponsible elements, and on more tha.n
one occasion perverted or destroyed Galton's original scheme. It is conceivable that the LifeHistory Sub-Committee of the Collective Investigation Committee of the British Medical
Association, of which Galton was Chairman, contained elements of this character. Anyone
who has endeavoured like the writer to pick out from Galton's Record qf Family Faculties
a definite disease like phthisis by aid of its numerous lay synonyms or rather intentional
pseudonyms will be rapidly convinced that the widening of the field of candidates was not
an unmixed advantage. I had already written this note when I chanced to turn up Galton's
preface to the second edition of the Life-History Album (p. ix). He there admits to the full
the evil of working through a committee, but alas! it did not cure him of the habit.
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D. THE RECORD OF FAMILY FACULTIES AND THE LIFE-HISTORY ALBUM

In the advertisement of the prize competition Galton suggested that
information should be collected with regard to the child, its parents, its
grandparents and great-grandparents, Numbers 1 to 15 of his scale ofrelationship, and as far as possible of all the oollaterals of these, i.e. members of the
same sibships as these, or about 70 to 90 individuals. Oousins Galton
omitted, although we now know that, both on Mendelian theory and by actual
observation, they exhibit as much of the constitution of the common stirp as
aunts, uncles or grandparents and more than great-grandparents I. The prizes
were to be given to those who filled in the blank spaces of the -Record of
Family Faculties most completely and perspicuously. The Record was
published by Macmillans in 1884 and has been long out of print. A new
and somewhat modified edition of it is certainly needed. It records, for the
family of an individual-his stirp-what the Life-History Album of the same
year does more copiously for the individual himself. In other words, the
Record of Family Faculties could be extracted from the separate Life-History Albums of its units, but the inverse process is not possible. The one
gives-except for the medical section-a brief account of the adult characteristics of each unit of the stirp, the other traces the unit through all phases
of growth.
In the Record the following questions are asked: (1) Date of Birth;
(2) Occupation, Birthplace, Residences; (3) Age at Marriage of individual,
number of sons and daughters alive and their ages, and the same for those
deceased with age at death; (4) Age at Marriage of spouse; (5) Mode of
life so far as affecting growth or health; (6) Was early life laborious? why
and how? (7) Adult height, adult colour of hair-colour of eyes; (8) General
appearance; (9) Bodily strength and energy, if much above or below the
average; (10) Keenness or imperfection of sight and other senses; (11) Mental
powers and energy, if above or below the average; (12) Oharacter and temperament; (13) Favourite pursuits and interests, artistic aptitudes. Then
comes the medical history: (14) Minor ailments to which there was special
liability (a) in youth, (b) in middle age; (15) Graver illnesses, (a) in youth,
(b) in middle age; (16) Cause and date of death, and age at death. There
are pages for male and female relatives of whom little is known but the age
at and cause of death. There are pages for summaries of the anthropometric
and medical characteristics of the stirp, and two Appendices to be devoted
respectively to the Biological History of the Father's and of·the Mother's
Family. By' biological history' Galton understood the constitutional history
and hereditary peculiarities of mind and body on either father or mother's
side. A third appendix deals with an examination of the way in which
the faculties of the father and mother are blended or otherwise combined
in the child.
I This result of theory and observation always troubled Galton, but I do nQt think there is
any doubt of its accuracy.
46-2
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The whole work is prefaced with an account by Galton of how the Record
should be filled in. It contains· many characteristic statements. A few of
these may be cited here, as the book is very scarce.
"This book is designed for those who care to forecast the mental and bodily faculties of
their children, and to further the science of heredity. The natural gifts of each individual
being inherited from his ancestry, it is possible to foresee much of the latent capacities of a
child in mind and body, of the probabilities of his future health and longevity, and of his
tendencies to special forms of disease, by a knowledge of his ancestral precedents. When the
science of heredity shall have become more advanced, the accuracy of such forecasts will doubt.
less improve; in the meantime we may rest assured that fewer blunders will be made in
rearing and educating children, under the guidance of a knowledge of their family antecedents,
than without it."

. In the third paragraph Galton rightly points out that it is needful to
study as many ancestral lines as possible, and that the book gives no
countenance to the vanity that prompts most family historians to trace
their pedigree to some notable ancestor and to pass over the rest in silence.
Galton remarks that
"one ancestor who lived at the time of the Norman Conquest, twenty-four generations back,
contributes (pn the supposition of no intermarriage of kinsfolk) less than one part in 16,000,000
to the constitution of a man of the present day." (p. 1.)

This is rather a theoretical than an observational result. It is true a man
may have 20 to 30 generations back 16,000,000 direct line ancestors if so
many were available, but it is equally true that a distinguished man of that
day might have several million descendants, and, if any system of alternative
or factorial inheritance be true, the distinguished individuals among those
descendants may owe their nature to that distinguished ancestor. It does
mean something to trace even in one line-and there are four or five-a link
between Darwin or Galton and Alfred the Great. It signifies nothing to
trace the same link between a mediocrity and Alfred the Great 1. Galton
suggests that we need not go back beyond our great-grandparents, and this
is absolutely true of characters which blend. But when he tells us that if
an alien element of race or disease has been introduced into a family-a touch
of Hebrew, of Huguenot (or even negroid) blood-it may be traced far further;
he seems to me to be contradicting his previous statement. Albinism for
example may remain latent through far more than three generations. But
Galton recognises fully this latency at other points.
"Brothers and sisters are alike in blood, but it commonly happens that one of them
exhibits some faculty in a conspicuous degl'ee, which exists only in a latent form in ano~her,
and which the latter is, perhaps, equally capable of transmitting to his children. Therefore
records of the f.aculties of the brothers and sisters of direct ancestors are of grea.t value in
disclosing hidden characteristics-" (p. 2.)

I think it would be more just to say that the limitation to great-grandparents is only a question of the limitation of knowledge in the case of most
families; and without being conclusive a great deal may still be learnt, if we
1 The illustration can be given in another form: Some 15 years ago piebaldism appeared
in my stirp of dogs and soon disappeared. After 7 or 8 generations it has :reappeared. The
piebald ancestor means little to the average dog of my stock; he means everything to the
isolated piebald puppies of to-day.
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cannot get beyond the three generations and their collaterals. We must make
a start somewhere and if we record three generations now our great-grandchildren will be able to consider six. What we need is to store data for the
future.
"The advance of the science of heredity is seriously delayed through the want of such
data. We do not yet know whether any given group of different characteristics which may
converge by inheritance upon the same family will blend, neutralise or intensify one another,
nor whether they will be metamorphosed and issue in some new form. Our ignorance is
especially great in hereditary maladies, where much alarm undoubtedly exists which inquiry
will dispel. It is possible that the different disease tendencies of different ancestors may in
some cases neutralise one another, and on the other hand, that some ancestral combinations
may be more hurtful to the descendants than we have at present any idea of.... Our present
ignorance of the conditions by which the level of humanity may be raised is so gross, that
I believe if we had some dictator of the Spartan type, who exercised absolute power over
marriages, assigning A to be the wife of B, and C to be the wife of fl, and who acted with the
best intentions, he might possibly do even more harm than good to the race."

Which remark I commend to the good Mr Chesterton who believes that
he is better able than the Founder of Eugenics to appreciate what Eugenists
propose.
Galton discusses the questionnaire of the Record showing how the answers
will bear on such vital problems as the relative influences of nature and
nurture, as the effect of overstrain in the parents on the robustness of their
offspring, as the possibility of secular changes in the English race, and as to
the influence of various racial types on fertility.
Considering the senses Galton remarks:
"Keenness of sensation in each of its forms is a valuable natural gift; unfortunately no
means are as yet easily accessible for testing it in different persons; there are rio anthrop<>metric laboratories as yet in existence to which anyone may go, and on payment of a small
fee have all his faculties measured and registered by the various ingenious appliances known
to modern science. We must therefore be content for the present with such definite facts
bearing on the keenness or imperfection of the various senses as may have been incidentally
observed." (p.9.)

Galton demonstrated even in the same year as he wrote these lines what
an anthropometric laboratory could achieve in measuring the keenness of the
senses. Fitly attached to the Laboratory in the University of London,
which now bears his name, is an Anthropometric Laboratory with complete
equipment for testing not only the keenness of the senses but for measuring
many other physical, psychical and physiological characters. The difficulty
does not now lie in the absence of means of testing, but in the discovery of
suitable ways of reaching those who are desirous of being tested, or who
ought to be tested.
When Galton comes to the medical record he gives a list of "minor
ailments" to which an individual may be subject and also one of the" graver
illnesses." These lists may be repeated here as they are still of value in
considering hereditary transmission of disease.
,
"Minor Ailments. Colds in the head or throat, sick headaches, sleeplessness~. boils, quinsy,
enlarged glands in the neck, bleeding at the nose, indigestion, bilious attacks (sta.te whether
accompanied by jaundice, vomiting or headache), constipation, skin eruptions '(their nature
should be stated if known), varicose veins, etc.
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Graver Illnessts. Gout, rheumatism, consumption, spitting of blood, struma (scrofula);
. cancer (and other forms of tumour), bronchitis, asthma, paralysis (state whether of both legs
or of one side), epilepsy, insanity, heart disease, dropsy of abdomen, general dropsy (Bright's
disease), diabetes, stone, goitre, fistula, the peculiar liability to bleed seriously from slight
cuts, etc."

It will be noted that Galton omits such things as the tendencies to zymotic
diseases which undoubtedly run in families, or those to hereditary eye diseases
such as cataract, retinitis pigmentosa, etc. He does state that malformations
which are extremely hereditary should be included.
Then follows a brief but useful list of sources from which family information
may be obtained and he concludes as follows:
. . "Whatever may be the value of these results, the facts incidentally obtained during the
course of the inquiry will form a separate document much prized by the family. The scientific
importance of each investigation will, however, be soon appreciated by the author of it, for his
researches will lay bare many far-reaching biological bonds that tie his family into a connected
whole, whose ex.istence was previously little suspected. Few, if any, have seriously studied the
facts of heredity without being impressed with the conviction that no man stands on an
isolated basis, but that he is a prolongation of his ancestry in no metaphorical sense, and
I shall be surprised if the compilation of these registers does not extend this conviction very
widely." (p. 13.)

We now turn to the Life-History Album. The first edition appeared in
1884 and bears on the title-page the words: "Prepared by direction of the
Collective Investigation Committee of the British Medical Association.
Edited by Francis Galton, F.R.S., Chairman of the Life-History Sub,
Committee."
The original proposal seems to have been the return at fixed periods of
the records in the Album to the Collective Investigation Committee. I think
this proposal was not 'carried out, for I know of no publication of results from
Life-History Album data ever being issued. The foreword to the owner of
the book concludes with Galton's words from the Fortnightly Review article
of January, 1882 (see our p. 358).
"The life-histories of our relatives are, therefore, more instructive to us than those of
strangers; they are especially able to forewarn and to encourage us, for they are prophetic
of our own futures."

The second edition of this work appeared in 1902 and there has recently
been a reissue by the Cambridge University Press for the Galton Laboratory
Publications. The second edition bears the sub-title" Tables and Charts for
recording the Development of Body and Mind from Childhood upwards with
Introductory Remarks. Rearranged by Francis Galton, D.C.L., F.R.S."
In the preface to the second edition Galton refers to the enthusiasm in
theproductlOn of the work of the late Dr Mahomed, who had firmly persuaded
himself that a work of the kind would be favoured and promoted by medical
men throughout the country; and this idea led to its being produced under
the auspices of the Collective Investigation Committee of the British Medical
Association. Dr Mahomed
"made it a further condition that my name shouldappea.r as editor, I being known at that
time to be much occupied in such matters. To this I agreed with some reluctance, for I wished
to bear the entire responsibility or none at all. So a small committee of medical men was
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formed who met frequently at my house, where the book was mostly composed. But the result
did not at all satisfy myself, neither do I think it satisfied the others. It was too bulky and
ill-arranged. In fact it was emphatically a case of too many cooks. Each had his own views,
and I believe that anyone of us acting alone would have produced a better balanced· book than
we did working together."

Soon after the issue of the first edition Dr Mahomed died and none of
the remaining medical members of the committee concerned himself much
further with the work. Accordingly when Galton in 1902 was pressed for a
second edition he largely rearranged and rewrote it. Thus the second edition
and not the first really represents the book as Galton had originally planned
it nearly twenty years earlier. It alone will be considered heret.
While the author in his Introductory Remarks states that the Album may
be started at any age in life and if then filled in as far as records are available
will be of considerable interest, he notes that the book is especially suitable
as a present in readiness for infants expected to be born, or for very young
children. It should be handed over by the parent to the child only when the
latter is old enough to appreciate its importance, to take charge of it and to
continue the record for himself.
"The future of each man is mainly a direct consequence of the past-of his own biological
history, and of those of his ancestors. It is therefore of high importance when planning for the
future to keep the past under frequent review, all in its just proportion, and this is exactly
what this album is intended to help him to do." (p. 2.)

Much of what Galton writes about filling in the details of the individual
in the Album need not detain us; it is more or less a development of the
information given in the Record of Family Faculties. Ample space is left for
photographs in the standard positions and even for pictures of the homes and
for finger-prints. The actual scale of coloured wools is omitted in this edition,
although the heap of bits of variously coloured wools is still suggested as a
test for colourblindness. An appendix gives tests for keenness of vision. Two
paragraphs to illustrate the wise inferences that our sage of eighty could
draw from his experiences may be reproduced here. The first relates to
memory:
"Memory alone is an imperfect and deceitful guide; it preserves only a trifling part of the
events of early life, and that part far from correctly. The extreme·vividness with which a few
childish incidents are usually recalled gives a very exaggerated view of the power of its grasp.
Anybody who attempts to compile a sustained history of his early years will soon be persuaded
of the truth of this remark, for he will surely ·become aware of huge gaps of time that he is
totally unable to give account of. Every autobiography that I have seen testifies to these
lapses of memory. Again when one happens to meet a friend not seen since early life, and to
compare recollections, it is astonishing to find how differently the two memories have behaved.
The one man fails to recall a multitude of events that have strongly impressed· the other.
Even as to those they alike remember as wholes, it will often occur that their memories disagree
in essential details. In fact, the experience gained by such interviews is commonly humiliating
to both." (p. 2.)

The second quotation I shall make relates to veracity in recording the
nature of disease. Galton had come up against that hesitation to be literally
1 The second edition differs not only in quality but quantity, for instead o~ carrying on the
record only to the seventy-fifth year, it continues it to the hundredth. GaitoR was himself
eighty when it was issued.
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truthful which at once meets all of us when we attempt to deal with the
heredity of pathological conditions. In the humbler classes of society, who
form the bulk of hospital patients, there is sometimes almost a pride in the
possession of malformations and of pathological conditions. Many of the
women are only too ready to talk about them, and to exhibit any children who
may possess them. It is possibly the great interest which they observe is
excited among medical men by pathological states, which leads them to be
pleased at being noteworthy even for a deformityl. Unfortunately the family
records and traditions in hospital cases are often woefully scanty. The greatgrand-parents are rarely to be traced, and only too often little if anything is
known of the families of uncles or aunts. On the other hand, when we turn to
social classes where the knowledge of ancestry andcollaterals is considerable,
we are too often met by an indignant refusal to give information, even if it be
needed for scientific purposes. No retreat for the insane or sanatorium for
the tuberculous designed for patients of middle or upper class status is able
to provide adequate material for heredity. The inquirer is solemnly informed
that the grandfather died of inflammation following a chill, that the sister
pined away after the death of her fiance, or that the father was at times
eccentric, the aunt had attacks of the nerves, or the cousin brain-fever due to
overwork. It does not profit to give way to discouragement, or feel sore
before rebuffs, if you want to study human heredity. The only resource is to
try and educate the so-called educated classes and produce if possible a more
reasonable attitude towards hereditary. matters amongst them. Galton
achieved much in this direction and if it is still difficult to make rapid
progress,. it is certainly easier than it was before he started his campaign
agamst the folly, not to say crime, which would screen family history not only
from the future wife; but from adult children. Galton writes on this second
point in 1902 with the sagacity of old age; he has learnt that to brand such
action as "ignoble cowardiceI" may be absolute truth, but it will hardly
obtain what we need from the cowards. He says;
"It is too much to expect that even the most scrupnlously kept records will be written
thronghout with perfect veracity. Healthy minded persons are seldom disposed to lay themselves
wholly bare in written words. There will be omissions in every Album, sometimes of matters of fact
and at other times of the Feal inwardness of events, that are of high importance to the right
understanding of a life-history. The writer of the Album will mentally supply the omissions
and interpret the misleading euphemisms when he refers to its pages; other persons who read
his records must be prepared for their existence. Thus in matters of disease, an unsurmountable
p~judice exists in many sensitive persons against ascribing cancer and insanity to their ancestors
in direct terms. They shrink from the thought of recording hereditary possibilities that might
destroy the peace of mind of their descendants, and perhaps work their own fulfilment. The duty
of parents to be truthful histographers seems overborne by what they consider to be a still more
pressing duty to their children. It is almost useless to attempt to calm hypersensitive feelings by
pointing to the fact that healthful tendencies are just as heritable as morbid ones, and that every
child is sure to be endowed with both. So I will confine myself to the mention of an instructive
1 The psychology of these cases is similar to that of many persons, who being connected
with some appalling criminal trial seem pleased with the momentary notoriety which carries their
portraits into tQe cheap illustrated daily papers, possibly the one chance of publicity in their
lives. I am by no means certain that it is not the same human frailty, under a thin covering of
veneer, which causes the bride of another class to send her photograph to the' society' papers.
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experience of my own, which was gained while working at the family histories of a multitude
of individuals. They were so tabulated that the medical history of any individual could be concealed by the hand or by a sheet of paper, while those of all his immediate ancestors, namely,
parents, grandparents, uncles, and aunts, were exposed. I experimented frequently in guessing
at the cause of death of a deceased individual from the knowledge of those of hig ancestry, and
I found my guesses to be on the whole grossly incorrect 1. But though the stated cause of death
could not be predicted with any approach to a usefql degree of accuracy, the inheritance of
minor ailments was conspicuously manifest. For this reason some stress is laid in the Album
upon recording them. For my own part, I find no reason why the diseases of ancestors
should be described otherwise than with perfect honesty, especially as a knowledge of them may
induce their descendants to take reasonable precautions against inborn tendencies, instead of
taking no precautions at all and doing themselves irreparable injury out of pure ignorance." (p. 3.)

The publication of the Record of Family Faculties and the Life-History
Album brough.t Galton into touch with many families and individuals who
were deeply interested in heredity. These books also brought him material,
even if it was not quite as adequate as he had hoped for; further, they gave him
an acknowledged position with regard to human heredity, which enabled him to
prosecute more widely his inquiries, and to focus a great deal of the somewhat
scattered attempts which were then being made in this field. Nor did his works
fail to find competitors. Mr Jonathan Hutchinson, who had been l:l. member
of the British Medical Association Committee, published in 1888 The Life
Register, which we might suppose to have derived some ideas from Galton's
work, did not the author tell us that it was in no sense a copy, "having been
in existence long before the Album was published." It is less elaborate than
Galton's and fails in any adequate description of how and what entries are
to be made. Quite recently much more ambitious Albums have been published in America demanding entries far more numerous than Galton's book.
On the whole that work takes the fusee milieu, and combines anthropometric
with medical details in fair proportions. Galton was undoubtedly first in the
field with a published volume; that volume shows his characteristic talents,
and still remains the best Life-History Album available 2 • The insignificant
annual sale of the work is, however, fairly conclusive evidence of how little the
many persons who talk about eugenics and enrol themselves in societies for the
advance of eugenics do to carry out Galton's fundamental idea that every individual should keep, in a standardised form, as perfect aregister as possible of
his own and his stirp's genetic possibilities. That is still a want for the future
to supply; and as without its fulfilment we must ourselves fail in eugenic
conduct, few of us have a right to preach eugenic morality to others.
lOne may hope shortly to see this result tested on actual tabulated material. One of the
chief difficulties lies in the fact that the lives of relatives are not exposed to equal l'isk, the
environments and occupations may be so different; probably the risk in the case of sisters will
be more nearly similar and give more conclusive results. Undoubtedly there are many pedigrees
in which it would be safe to predict from the ancestral generations that at least 20
of the
new generation will be affected with a given deformity or pathological condition. Would it be
reasonable by predicting for isolated individuals to say that one's prediction was grossly incorrect
if four individuals out of five were free of the defect 1 I think prediction must proceed on an
average or probability basis, and that in Galton's test where apparently only one individual's
cause of death was considered the probability of death from a particular form of disease was
not really incorrect beca.use that individual failed to die of it.
.
2 It is still published by the Cambridge University Press, Fetter Lane, E.C. 4.
PGII
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The Record of Family Faculties and the offer of prizes supplied Galton
.. with the material upon which to work for the next five years, and the
resulting memoirs and his book Natural Inheritance of 1889 will be discussed in a later chapter. When Galton came to distributing the prize
money he had offered, he was in some difficulty as to measuring relative values
and finally assigned forty £7 and forty-five £5 prizes, so that eighty-five
competitors shared the £505. The awards were made on June 24, 1884, and
were publish~d in the Times, Nature, British Medical Journal and Guardian.
Of the returns it is of interest to note that 70 were made by men, 80 by
women; (i) 20, or rather fewer, concerned titled persons and the landed gentry;
from (ii) Army and Navy, (iii) Church (various denominations), (iv) Law,
(v) Medicine, (vi) Commerce (higher), (vii) Commerce (lower) there were
110 returns in all. The remaining twenty were from land agents, farmers,
artisans, literary men, schoolmasters, clerks, students, and one domestic
servant-a fairly representative collection. The original records were returned
by Galton to their authors after he had made statistical abstracts.

E. THE ANTHROPOMETRIC LABORATORY (continued)

We have already indicated the labour Galton gave to the construction of
instruments for this laboratory and described some of the psychometric and
other measurements he took. We have further discussed the paper on the
"Outfit for an Anthropometric Laboratory" which he drew up in conjunction
with the late Professor Croom-Robertson and privately circulated (see our
p.212). Other papers actually deal with the instruments and measurements
made at the first Anthropometric Laboratory (International Health Exhibition). The first is a penny pamphlet of some fourteen pages, "Issued by
Authority," and intended to be sold to visitors to the Exhibition. It is entitled:
"Anthropometric Laboratory arranged by Francis Galton, F.R.S., for the Determination of Height, Weight, Span, Breathing Power, Strength of Pull and
Squeeze, Quickness of Blow, Hearing, Seeing, Colour Sense, and other Personal
Data. The Laboratory is situated in the East Corridor Annexe, Entrance from
South Gallery. Admission to the Laboratory 3d., for which a schedule filled
up with_the above details will be furnished. London, William Clowes and
Sons. International Health Exhibition, 1884." The pamphlet describes the
purpose of the Laboratory, namely to show to the public the great simplicity
of the instruments and methods by which anthropometric measurements
are taken. It then states what measurements are taken and how they are
taken. It further indicates two uses of such measurements, namely (i) the
personal use, to ascertain whether the growth of child or youth is proceeding normally, and to draw attention to defects with a view to their being
remedied; and (ii) the statistical use, to discover the efficiency of a nation
as a whole and of its several parts, and the direction in which it is changing,
whether for better or worse. Galton then notes the need there is for a
more systematic registration of physical measurements.
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"Their value is indisputable, the cost of making them is trifling, and the facility of registration in any permanent institution is obvious. It seems strange that they should be neglected
at any school or university." (p. 4.)

Dealing with the question of hair and eye colour, Galton remarks that:
"The British nation is partly a blend and partly a mosaic of very distinct types. The short
black-haired ancient British race unites imperfectly with the tall fair-haired Danish or Scandinavian. Their union resembles what druggists call an emulsion, that is a. mixture of oil and
water, so well shaken together that they form an appa.rently homogeneous substance; but the
compound is not durable. Leave the emulsion alone and after a longer or -shorter time it will
separate into its component elements. Types are stable, but the forms of their mongrel
offspring are not; and whenever the external features of the old types are found in something
of their original purity, it is reasonable to suppose that their inward characteristics are present
also." (p. 51.)

Galton notes that Baxter has shown fi'om an analysis of 330,000 to
340,000 reported cases of invalidism in the medical examinations for the
American army during the Civil War, that the light-haired men suffered
more than the dark-haired from every form of disease except chronic
rheumatism 2. I t is to solve problems of this kind that a record of pigmentation in individuals and families as well as a record of disease is desirable.
The actual floor space of the Laboratory was only 6 feet wide by 36 feet
long. It was fenced off from the side of a gallery by open lattice-work,
through which the public could see what was going on without impeding
the examinees. These entered by a door at one end and left by a door at
the other; and some 90 individuals were passed through in the course of a
day. The pamphlet gives an account of what the visitor is expected to do
at each station and the nature of the instrument used for the test. A more
elaborate account of the Laboratory was published in the Journal of the
Anthropological Institute for 1885 3 • It is entitled: "On the Anthropometric
Laboratory at the late International Health Exhibition." The memoir begins
by stating that the exhibition being over it is desirable that some account
should be given of the -methods and experiences of the Anthropometric
Laboratory, and that the author wishes to mvite criticism and suggestion.
He states that the Laboratory aroused considerable interest, 9337 persons
were measured, each in 17 different ways·. Duplicates of the instruments
had been ordered by executive officers in foreign countries, and much interest
had -been expressed in the apparatus by many places_ of education. As it
was most desirable that for comparative purposes there should be a standard
set of instruments Galton brought his apparatus and the attendants who
had supervised the measuring before the InstituteS. Galton remarks that
the total expenditure having been covered by a charge of 3d. per head, he
1 More recent research indicates little association between external and psychical characters
after hybridisation.
_
2 Baxter, J. H. Medical and Antlvropoiogical Statistics of the P1·ovo8~.Mar8hal-General'8
Bureau, Washington, 1875.
3 Vol. XIV, pp. 205-21.
4 Thf:l schedules containing thesf:l measurements are now in the Galton Laboratory and work
on their complete reduction is in progress.
~ All the work was done by Serjeant Williams, Mr Gammage, an optical instrument maker,
and a doorkeeper, of course under Galton's supervision.
47-2
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did not see why a similar periodic anthropometric examination should not be
made in all the great schools of the country; and he makes the excellent
suggestion of an itinerant anthropometric laboratory, which should circulate
from school to school. The idea is a very good one, and would keep the
school laboratory, where such existed, up to modern standards of methods,
tests and apparatus.
Discussing what should be measured, Galton observes:
"One object is to ascertain what may be called the personal constants of mature life. This
phrase must not be taken in too strict a sense, because there is nothing absolutely constant in a
living body. Life is a condition of perpetual change. Men are about half an inch shorter when
they go to bed than when they rise in the morning. Their weight is affected by diet and habit
of life. All our so-called personal constants are really variables, though a large proportion of
their actual variations may lie between narrow limits. Our first rule then is, that the trouble
of measurement is best repaid when it is directed upon the, least variable faculties." (p. 207.)

He then touches on a point which still troubles the anthropometrician,
especially in the case of mental tests:
"There are many faculties that may be said to be potentially constant in adults though they
are not developed, owing to want of exercise. After adequate practice, a limit of efficiency
would in each case be attained and this would be the personal constant; but it is obviously
impossible to guess what that constant wouJd be from the results of a single trial. No test
professes to do more than show the efficiency of the faculty at the time it was applied, and many
tests do even less than this, being so novel to the person experimented on that he is maladroit,
and fails to do himself justice 1; consequently the results of earlier trials with ill-<levised tests
may differ considerably from those of later ones. The second· rule then is that the actions
.
required by the tests should be as familiar as possible 2."

Galton makes a suggestion as to practice which might be worth following
up, although great care would have to be taken in experimenting between
sessional and secular variations. The sessional variation, or variati()n in a
sitting (or in one closely contracted seriesof tests), may be largely aresult of
chance, partly of practice, and partly of fatigue, while the secular variation
may show the marked effect of continual practice 3 • The suggestion runs:
"There is some hope that we may in time learn to eliminate the effect of an unknown amount
of previous practice by three or more distinct sets of trials. There exists a rough relation between
practice and proficiency which ought to be apparent wherever progress is not due to acquiring
a succession of new knacks, but proceeds regularly. When no practice has previously taken
place, the progressive improvement will be very rapid; then its rate will smoothly decrease until
it coines to an entire stop. I suspect that a curve might be drawn between proficiency and
practice, an~ that the data afforded by at least three successive series of tests would roughly
1 I think Galton has conceivably overlooked a point here. One test of fitness to environment is the readiness with which an individual can adapt himself to new conditions and respond
promptly to the everchanging experiences of his life. In many cases therefore a novel test is a
truer test of mental agility, than one which has become a familiar routine.
2 This rule appears to be stated too generally; when familiarity' comes in, then there will be
a correlation between length of practice and efficiency, of which we do not know the intensity.
When I was a boy I was taught to dovetail and learnt to do so creditably; any mediocre carpenter would excel my work now both in speed' and neatness. On the other hand I should
probably copy out far more clearly and rapidly than he would a page of letterpress. Any test
to determine our relative power& of mentally controlling the rapidly moving hand ought, I think,
to be made in a manner which should be as unfamiliar to us both as possible.
3 The reader may consult a paper by E. S. Pearson on the "Variations in Personal Equation,
etc.," Biometrika, Vol. XIV, pp. 23-102..
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determine the position in the curve of the person who was being tested. They would show what
he was capable of at the time, and approximately how much conscious or unconscious practice
he had already gone through, and the maximum efficiency to which the faculty under test
admitted of being educated." (p. 208.)
.

On the same page Galton raises a protest against pursuing, in anthropometric measurements, the strict methodsp,ppropriate to pSycho-physical
investigations.
"We do not want to analyse how much of our power of discriminating between two objects
is due to this, that or the other of the many elementary perceptions called into action. It is the
total result that chiefly interests us."

Galton is content if the judgment finally made rests upon a blend of many
different factors. ,
A. good deal of the paper is taken up with a discussion of the means of
passing people rapidly through a long series of tests with a minimum of
supervision. This was on account of the finite period for which the laboratory
was open and the cost of attendants, a necessity in Galton's case, but it is, I
think, open to a certain amount of reasonable criticism. Our own plan in
the Galton Laboratory is to have as far as possible onesupervisor for each
test or at least kindred group of tests. He is able to explain what is needed,
assist the examinee when in doubt and save delicate instruments from rough
handling. If such supervision is feasible I feel certain that examinees pass
through at the maximum speed, and there is greater accuracy in the records.
In Galton's first laboratory no head measurements were made, and he
discusses, the omiSSIon on p. 210., They were purposely omitted under the
peculiar circumstances. of a mixed ;crowd.
"I feared it would be troublesome to perform on most women on account of their bonnets,
and the bulk of their hair, and that it would lead to objections and difficulties 1."

However, Galton actually designed a spanner to take the height of the
head from the auricular passages, and it came into use in Cambridge in 1885.
In the case of this instrument he measures the maximum height
"above the plane that passes through the upper edges of the orbits and the orifices of the ears."
(p. 210.)

Presumably he means the central line of th~ orifices and the upper
border of the orbits. It is clear that Galton's standard plane differs on both
counts from the Frankfurt horizontal plane 2•
.
The reader will find on pp. 211 and 217'descriptions of Galton's first instrument for measuring the swiftness of a blow (see our p. 220) and of what
1 It may be worth noting .that we feared the same trouble in our anthropometric laboratory
at University College, but it has proved an idle fear. It is. true bonnets no longer exist and hair is
often 'bobbed.' Even if bulky it lies now-a.-days low on the head and the head length is generally
taken without disturbing it. Occasionally the tape measurements are a difficulty, but if help
is asked for, I .have found it most readily given a.s in passing the tape under the hair knot, 01"
releasing the knot if necessary. I haveJ)~ntold occasionally that the hair will be let down
if required, but there is usually a little justifiable pride about this offer, and a practised opera.tor
can take all the usual measurements fairly accurately without accepting it!
•
2 The change to the lower border of the orbits was made atOambridge later, but I do not
know w h e n . '
.
.
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appears- to be an ingenious instrument for measuring delicacy of touch on the
'principle of the Roberval balance on p. 212. "The action of the instrument
seems perfect, but it exists as yet only as a working model." I do not know
whether any further account was published of it, nor how it exactly functioned
physiologically.
.
There are two Appendices to the paper; the first contains chiefly extracts
from the Exhibition pamphlet already discussed. The second indicates the
methods Gal~on was using for the reduction of his material, and gives a
certain number of his results\ In this Appendix he says that he is prepared
to admit that the persons who applied to be measured were not possibly a
random sample of those who attended the Exhibition, nor the crowd who
visited the Exhibition a random sample of the British population,' but
he considers that such a criticism must not be pushed unreasonably far.
Probably the data afford materials for testing the relations between various
bodily faculties, and the influence of occupation and birthplace. Although
in this paper he is dealing chiefly with statical anthropometric charactersi.e. those of least interest-such treatment was a necessary preliminary to
further discussion and served to exemplifY Galton's method of the statistical
scale, i.e. the use of percentiles. He considered-and· at that time he was
.
justified in considering-that he was
"presenting in a compact and methodical form a great deal more concerning the distribution of
the measurements of man than has hitherto been attempted in a numerical form." (p. 275.)

Galton deals only with adult males and adult females, of whom there were
4726 of the former and 1657 of the latter.
His first table gives the maximum or highest records among these adult
cases for seven characters.

I

Highest Record
Character

Stature without shoes .. ,
Weight ...
.. .
...
Vital Ca.pacity ...
...
Strength of Pull ...
...
Strength of Squeeze
...
Swiftness of Blow
...
; Keenness of Sight, distanCe}
of reading diamond type

4726 Adult Males

1657 Adult Females

6 ft. 7'5 in.
22 st. Olbs.
354 in. S
148Ibs.
112Ibs.
29 ft. per sec.

5 ft. 10'3 in.
15 st. 8lbs.
270 in. S
891bs.
861bs.
20 ft. per sec.

39 in.

40 in.

I

In all characters but sight the male had a higher record, and if we deal
with the median values even there the male is higher than the female. Galton
concludes that
"the female differs from the male more conspicuously in strength than in any other particular,
and therefore that the commonly used epithet of 'the weaker sex' is appropriate." (p. 278.)

Thelady,however,-who could give a squeeze of 861bs. 2 is not to be despised,
1
2

See "Some Results of the Anthropometric Labora.tory," J. A. I. Vol.

XIV, pp. 275-87.
This is slightly in excess of the squeeze of the median adult male. Ga.lton remarks that
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and the idea of her tickled the fancy of Mr Punch, who in the issue that
followed the publication of Galton's paper thus apostrophises her:
Maiden of the mighty muscles,
There recorded, you would be
Famous in all manly tussles,
And its very clear to me,
That if in the dim hereafter
Any husband should play tricks,
You would with derisive laughter,
Give a "Squeeze of 86."

The Squeeze of 86.
Husbands be it sadly stated,
Have been known their wives to whack,
You, unless you're over-rated,
Could give such endearments back.
Yours.the task to try correction,
Till your husband and your "chicks,"
Had a lively recollection
Of your "Squeeze of 86."
Punch, A.pril 15, 1884.

Galton's second table exhibits the full advantages of his method of percentiles, but presents also its disadvantages, as it does not allow us to deduce
the usual frequency constants with any reasonable accuracy. At the same
time it is easily understood by the non-statistical, who can readily determine
from it their rank for any character. Thus suppose a man between 23 and
26 years of age to have avital or breathing capacity of 190 cubic inches, he
of men (f99) and
sees at once from the table that he is surpassed by 70
himself surpasses 20
(187). A simple rule of three sum then indicates
to him that he lies fi or! of the way from 80 to 70 or at 77'5. In other
words he would rank between the 77th and 78th men in a population of 100
young adults similar to th~se who visited the arithr?pometric lab?ratory..
The-ages and numbers mthetable 1 on the followmg page pOSSIbly reqUIre
some justIfication. All Galton says is that he had
%

%

"groups of appropriate cases extracted from the duplicate records by Mr J. Henry Young of
the General Registry Office. I did not care to have the records exhausted, but requested him
to take as many as seemed in each case to be sufficient to give a trustworthy result for these
and certain other purposes to which I desired to apply them. The precise number was determined by accidental matters of detail that in no way implied selection of the measurements."
(p. 278.)

Now-a-days we should consider it needful to keep the probable errors in
view, which are occasionally somewhat lar~e for small seri~s treated by the
method of percentiles. Galton deduced hIS percentiles from the frequency
distributions by summing, plotting, drawing a curved line through the plotted
points and then interpolating for the actual percentiles by graphical inter.
polation 2 •
"the population of England hardly contains enough material to form even a few regiments of
efficient A.mazons."
1 This table with the description of its method of preparation was also published in Nature,
January 8, 1885 (Vol. XXXI, pp. 223-5), a month or two before its appearance in the Journal
of the A nthropological Institute.
2 The method with more detail was discussed by Galton under the title "The Application
of a Graphic Method to Fallible Measures " in a paper communicated to the Jubilee Congress
of the Royal Statistical Society and published in the Jubilee Volume of the Statistical Society,
1885, pp. 262-5. The method consists in dra.wing an ogive curve from the data and interpolating for the percentiles. The same end could be reached by integrating the frequency
histogra.m and dividing its final ordinate into equal parts corresponding to the percentiles. This
may, of course, be rapidly done by the integraph.
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·Anthropometric Percentiles 1.
Values Surpassed and ValUe8 Unreached, by 'Various percentages of the persons measured
at the Anthropometric Laboratory at the late International Health Exhibition.
Values surpassed by percents. below

Cha.racter measured

No.
Unit of
Age measure- Sex. of
Perment
sons

95

0(0\ 90%\80%\ 70%\ 60%1500(0140%\300(0\ 20%\10 0(0\ 5

%

Values unreached by percents. below

5% 10%/20% 30% 40% 50% 60% 70% 80% 90% 95°10

-

Height standing
without shoes
Height sitting from
seat of chair
Span of Arms

."

Weight in ordinary
indoor clothes
Vi~l

or Breathing
Capacity

Strength of Pull as
archer with bow
Strength of Squeeze
with strongest hand
Swiftness of Blow

23- Inches
51.
"
23- Inches
51
"
23- Inches
51
"
23- Pounds
26
"
23- Cubic
26 Inches
23- Pounds
26
"
23- Pounds
26
"
23- Feet per
26 second

M. 811 63'264'5/65'8 66'5 67'3 67'9 68'5 69·2 70'0 71'3 72'4
F. 770 58'959'9 61'3 62'1 62·7 63'3 63'9 64'6 65'3 66'4 67'3
M. 1013 33'6 34'2 34'9 35'3 35-4 36'0 36'3 36·7 37'1 37'7 38'2
F. 775 31'8 32'3 32~9 33'3 33'6 33'9 34'2 34'6 34'9 35'6 36'0

M. 811 65'0 66'1 67'2 68'2 69'0 69'9 70'6 71'4 72'3

73~6

74'8

248
164
82
47
95
62
20'9
15'1

277
177
89
51
100
67
22'3
16'3

290
186
96
54
104
72
23'6
16'9

30
29

32
31

34
32

F. 770 58'6 59'5 60'7 61'7 62'4 63'0 63·7 64'5 65'4 66·7 68'0
M. 520 121 125 131 135 139 143 147 150 156 165 172
F. 276 102 105 110 114 118 122 129 132 136 142 149

M. .212 161 177.
F. 277 92 102
M. 519 56 60
F. 276 30 32
M. 519 67 71
F. ~76 36 3.9
M. 516 13'2 14'1
F. 271 9'2 10'1

Keenness of Sight by
Inches M. 398
distance of reading 23~
26
F. 433
diamond type
"

13
10

17
12

187
115
64
34
76
43
15'2
11'3

199
124
68
36
79
47
16'2
12'1

20
16

22
19

211 219 226 236
131 138 144 151
71 74: 77 80
38 40 42 44
82 85 88 91
49 52 55 58
17'3 18'1 I~H 20,0
12'8 13'4 14'0 14'5
23
22

25
24

26
26

28
27

Taking the table, it can be shown by plotting in reverse directions that
the male and female ogive curves, for squeeze of hand say, intersect at 7
or if we had to select the 100 strongest individuals out of 100 men and 10°0
women taken at random, we should select 93 men and seven women. On
this Galton makes the comment:
0

/

'

"Verj"powerful women ex.ist, but happily perhaps for the repose of the other sex, such
.
gifted women are rare." (p. 278.) .

It is probable that if Galton had taken the fisherfolk of Aberdeen, the
peasantry of the Tyrol, or any primitive people, he would· have found a considerably greater percentage of women in his 100 strongest individuals. He
was largely dealing with a town population. Our ·experience in the Galton
Laboratory shows that there are quite a few characters in which the absolute
values reached by the women equal or excel those of the men, notably in
Memory of Form, Discrimination of Colour, Steadiness of Hand, and SpeedAccuracy of Hand.
1 The value that is unreached by n
of any large group of measurements and surpassed
by (100-n) 0/. is called the nth percentile.
%

.
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At this point in his paper Galton draws attention to a ,e Common Error
in Statistics\" which he says has not hitherto attracted attention. It occurs
in a cla,ssification, such as "65-" for stature, which is assumed to mean
65 inches and less than 66 inches. He points out that the centre of this
group is usually taken as 65'5 inches, but that this is most often erroneous,
and that the true centre of the group (if we arrange the group uniformly
over its range) may differ very considerably from this. The true centre
depends on the fineness of our readings. If, for example, we read stature to
the nearest half-inch only, then all measurements in excess of 64'5 would be
included in 65, and all measurements in excess of 65'5 in 66. The former
would all appear in "65-" and the latter would not. Thus the centre of
"65-" would be actually the centre of the range 64'5 to 65'5 or 65 and not
65'5. In other words, there would be half an inch error in the resulting
mean. Most tyros in statistics are now aware of this point, i.e. that the
centre ofa subrange depends upon the fineness or coarseness of the readings.
It is, therefore, startling to think that Galton was the first to point out this
pitfall even as late as 1884!
The next paragraphs are of some historical interest. Galton is seeking
to find a relation between various characteristics, and considering the old
idea of the ratios of anatomical measurements as constants. He notes that in
certain cases these ratios are not constant (p. 281). Galton also gives rough
growth curves for vital capacity, but has missed the point of contraHexure
in the neighbourhood of puberty, which his own data treated more in detail
exhibit. These are cases of what we should now term skew regression. Galton,
we notice, had not yet reached in 1884 the full conception of correlation. He
gives (p.285) what we should now term a correlation table between vital
capacity and strength of squeeze for 522 males of ages 23, 24 and 25. He says
that he was surprised to find no close relation between these two characters.
"The importance of a la.rge breathing capacity to a man who expends force rapidly, as to a
runner or mountain climber, is undoubted, but for a strain of short duration it seems com·
paratively non-essential." (p. 284.)

He reaches his conclusion by comparing the means for strength of squeeze
corresponding to vital capacities of150 and 300 cubic inches. He says there
is a difference of 17 lbs. But without a measure of the variabilities we could
not deduce any measure of the association of the two characters. Now-adays we should say that the coefficient of correlation was certainly not
negligible: it is '40 + '02 from his table; but we are able to express the intensity of the association in this simple manner, only because Galton later
taught us how to do iV.
Some data are given for the relationship of right and left sides. Thus
Galton found the left hand to be about 6 /0 weaker than the right. The
right and left eyes on the average had equal keenness of sight. Galton
1 See p. 280 of the present paper. Galton also contributed a paper on the same point to
the JUbilee Volume of the Statistical Society, June 22-24, 1885, p. 261.
2 Galton's wording is rather vague, but I think there is more correlation· than his phrase
would suggest.
.
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investigated whether there was any relation between superior strength of
the right or left hand and superior reading power of the right or left eye.
Presumably he made a correlation table; he tells us that he found no association, but he considers that an association would be less improbable had he
been able to compare the difference in skill of right and left hands with the
difference in vision of the right and left eyes.
The paper concludes with the data on highest audible note referred to
on our p. 221.
A study of this paper suggests at once the road along which Galton was
being carried towards the conception of correlation; we shall see soon how he
recognised that the numerical association between two anthropometric variates
and the quantitative measure of the intensity of the hereditary factor were
one and the same mathematical problem.
While Galton began immediately to use his data for the problem of
correlation he did not hesitate to place portions of it before other investigators that they might if they liked reduce it by other methods. Thus in
1889 he published data for 400 of the 518 individuals, extracted by Mr J. H.
Young (see our p. 375). TheBe data are for adults aged 23, 24 and 25, and
for other individuals than those he himself used in his 1888 Royal Society
memoir on Correlation. They give Age, Status (married or single), Eye
Colour, Birthplace, Occupation, Residence, Vital Capacity, Squeeze of both
hands, Span, Sitting Height, Stature and Weight in ordinary indoor clothing.
As far as I know they have never been reduced, and would prove rather
inadequate in number if allowance were made for birthplace and occupation.
For a really full discussion of these matters, it would be needful to return to
the much fuller material in the far more numerous original records.
Two further papers remain to be touched on, although of a much later
period than the first Anthropometric Laboratory. .It will, I think, be wiser
to take the later of these first, because it gives us more of the history of his
laboratories. It is entitled: "Retrospect of Work done at my Anthropometric
Laboratory at South Kensington," and was published in 1891 2•
Galton's Anthropometric Laboratory on the closing of the Health Exhibition in ] 885 had been transferred to a piece of vacant ground, which later
was taken over by the Imperial Institute. Here the laboratory, under
Serjeant. Randal as Superintendent, continued its work for five years, and an
additional 3678 persons were measured. New measurements and observations were made, including the wonderful collection offinger..:prin,ts now in
the Galtoniana. But Galton after six years' experience had begun to realise
that an Anthropometric Laboratory cannot remain stationary either in its
methods or instruments. It must always be starting new inquiries, and needs
for this purpose a scientific research staff. He had himself used his laboratory
for various special researches, such as the Finger-Print inquiry, the question
l

Journal of the .Anthropological Institute, Vol. XVIII, pp, 420-30.
Ibid. Vol. XXI, pp. 32-5. The Laboratory was dismantled in February 1891, and
reopened August 3, 1891. Galton states in his Retrospect that the South Kensington Museum
authorities had offered to place a larger and better lighted space at his disposal under their
own roof.
1

2
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of marks for physical tests, and the problem of the symmetry of the two
sides of the body. Such inquiries required an ever available scientific director,
and Galton himself was far too busy with the multitude of claims on his energy
and executive skill to undertake such duties. He writes:
"In brief, what little has been accomplished at the laboratory during the three years of its
existence justifies to my own mind the trouble and expellSe I have been put to in building,
equipping and maintaining it. But it never reached to my ideal. Besides the objects already
named, I was almost equally desirous of establishing a place where the keenness of the senses
and other faculties in any individual who applied, might be measured with all the accuracy and
painstaking that is achieved by the few biologists who occupy themselves seriously in such
pursuits. To effect this it would be necessary to secure the occasional services of a skilled
experimenter and to ensure at the same time that a sufficiency of persons should cOJile to be
measured. The time did not seem to have arrived for such an enlargement of the existing methods,
though I hoped and still hope that it may not be far distant, as the utility of the laboratory
becomes more widely appreciated. The measurements thus far employed are of a comparatively
rude, but not ineffective, character. It would give me pleasure at any time to receive suggestions as to new and useful special inquiries, such as might be carried out and brought to conclusion without a too serious expenditure of time and effort."

But although Galton was very modest about what his laboratory could
achieve in the future without a scientific staff, it really had accomplished a
great deal.
"Persons of all ranks went to it!, a knowledge of its existence was extending, and it was
becoming increasingly frequented up to the day of its closure. Many correspondents in the
United Kingdom, in America, and elsewhere, have more or less adopted its methods, and it was,
I may add, a great consolation to me to receive, on the very day that I began to dismantle it,
the proof sheets of the register, and other forms in many respects like my own, that are to be
used in the laboratory at Dublin, which has been set on foot through the efforts, and will be
carried on under the superintendence, of Professors Ounningham and Haddon." (p. 32.)

Immediately following 2 Galton's Retrospect is a paper by Cunningham
and Haddon entitled" The .Anthropometric Laboratory of Ireland." They
say that Mr Galton, who has given them every encouragement in their work,
proposed that they should give some account of the steps they were taking
to introduce anthropometric work into Ireland and their aims in doing so.
"We need hardly explain in the Institute where the important and interesting results obtained
by Mr Galton in this field of inquiry have been so largely made knOwn, that_ it was these that
stimulated us to endeavour to do likewise in Ireland." (p. 35.)

Directly or indirectly Galton's Laboratory was the parent of .Anthropometric laboratories at Eton, Dublin and Cambridge; indeed of the much
later work also of Schuster at Oxford. Just as Galton generally transferred
his laboratory to the varying loci of the British .Association, so Cunningham
and Haddon proposed peregrinations for their laboratory during the Long
1 Among whom we may note Mr W. E. Gladstone, whose head measurements afterwards
were as serviceable to Mr Brock, as those of the Biometrip Laboratory on the head of Professor
Weldon were to Mr Hope Pinker-both being used for posthumous portraiture. Gladstone was
amusingly insistent on the size of his head, saying that hatters often told him that he had an
, Aberdonian head-a fact which he did not forget to tell his Scottish constituents. It was not,
however, of very great circumference and rather low (like Sir Thomas Browne's and Bentham's).
It was less than Spottiswoode's, Sharpey's and Galton's own. "Have you ever seen as large a
head as mine1" Gladstone said to Galton, on which the latter observed: "Mr Gladstone, you
are very unobservant!"
.
2 Journal cifthe Anthropological Instit'ute, Vol. ·XXI, pp. 35-9.
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Vacations to special "ethnical islands" in Ireland in the hope of unravelling
. "the tangled skein of the so-called tlrish Race.''' The peripatetic principle
of Galton was again adopted by Gray and Tocher in their Scottish surveys.
If the people will not come to you, you must go to the people, and stand
beside the itinerant dentist and the cheapjack in the market-place and
measure their crowds.
Looking back on those years during which the Anthropometric Laboratory
existed we ask what definitely was achieved? Well, (i) An immense amount
of material was collected, which only forty years later is being adequately
reduced. (ii) From small portions of it Galton deduced the foundations of
t~e correlational calculus.
Here Galton evolved an entirely new principle
described in his paper of 1889, yet to be placed before the reader. This was
in itself a very big achievement, much bigger in the light of what has
followed than it might have appeared to casual observers of that day. It
reduced
"all forms of correlation, including hereditary qualities, to one simpl~ law, namely that of the
relation between two variables partly dependent on a common set of influences."

(iii) It led to laws of growth and development whose study had hitherto
been imposaible, and it enabled investigators to take account of social status
and of occupations. (iv) The limitations of such systems of personal identification as that of Bertillon became apparent and this prepared the way for
Galton's finger-print system combining indexing with identifi.cation. (v) It
provided material by which many interesting problems could be solved,such
as diurnal changes in measurement, fallibility of the measurer, and the limits
of change after adult age in various anthropometric" constants."
.
Lastly the Laboratory gave a most vigorous push to anthropology; it
indicated what might be achieved by anthropometry taken seriously and
the impetus is yet far from exhausted. There are still anthropologists who
believe that great racial problems can be solved by juggling- with a few
cephalic indices. They do not recognise that a human being is a vast congeries of faculties, and that only certain of these are highly correlated. Others
are practically independent and are largely modified by intermixture in each
new generation. It is wholly impossible to define an individual, still less a
race or associated group of individuals, on the basis of a single character. It
requires ~ great many measurements to describe with moderate accuracy an
individual, and quite as many to characterise, or r.rovide the type of, a local
group of men. Anthropometry whether physica, psychical or medical has
this end in view: the definition of Type-in particular racial type-by the
measurement of a fairly representative system of characters. Anthropologists
learnt from Galton's Anthropmnetric Laboratories not onl)" the importance of
their task, but how to set about it. They learnt for· the first time to what
extent characters are correlated and how to measure the degree of their association. That could only result, when the investigator learnt to deal with the
whole system of variations and did not occuPY himselfsimply with the averages
of characters. The last quarter of the mneteenth century revolutionised
anthropology, and Galton was the main mover in those momentous changes.
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We Iiow turn to the second memoir, published in 1890, entitled: Anthropometric Laboratory, Notes and Memo'';rs, No. I. This seems to have been
printed at Galton's expense and was probably sold (price 3d.) at the second
Anthropometric Laboratory in the Science Museum, South Kensington. The
pamphlet, now unpurchasable, consists of four chapters, thirty-two pages in
all. The first chapter bears for title: "Why do we measure mankind l?"
Galton first answers the supposed reader, who may say, "I do not care for
science, why then should I go and be measured?" For this "very cynical
but not quite imaginary speaker" Galton writes as follows:
"The cost of being measured bas been proved to amount to something between 3d. and Is.,
and the real question is whether it is worth your while to pay a shilling at a maximum to have
yourself or your boys and girls measured."

Galton indicates first the advantage to non-adults; given age, sex and
social. position, we are able to tell them how they rank among their contemporanes.
The value of testing sight is specially emphasised and it is pointed out
how a knowledge of mischief may lead to the removal of its source. Then
Galton notes how often colour-blindness has been discovered late in life and
after possibly a failure has been made i~ a profession where it is an absolute
bar. He cites the case of a widow bringing a son of 18 years to the laboratory and getting quite angry with him for his supposed stupidity in blundering
between reds and greens, quite unconscious that there was such a natural
incapacity as colour-blindness!
It is then pointed out how important to an adult is a knowledge of his
strength and his vital capacity, and how valuable a warning may be, not only
in the selection of an occupation, but in the case of an incapacity arising from
unrecognised causes.
"A register of measurements resembles a well-kept account-book. It shows from time to time
the exact state of a man's powers, as the account·book .shows that of his fortune. Whatever
may be whispered by the inner voices of vanity or of envy, no sane and experienced person can
doubt the enormous difference between the natural gift-s of different men, whether in moral
power, in taste, in intellect, or in physical endowments. Those who ha.ve frequently pitted
themselves fairly against others, doing their very best to succeed, must have often known what
it is to be utterly beaten by their natural superiors. It is only those who have kept aloof
from contest who can possibly flatter themselves with the belief that their failures are wholly
due to circumstance and in no degree to na.tural incapacity. Such persons will quickly be
awakened from their self.conceit by submitting themselves to measurement and thereby ascertaining their; exact rank in each several respect. They will be sure to receive a good moral lesson
from the results." (p. 8.)

This passage explains to a considerable extent why Galton preferred the
method of grades to the use of frequency curves. He liked a system in which
the uninitiated could put his finger on a single number and say: "I am worse
than so many per cent. of men and better than so many per cent." That is
what the method of Anthropometric Percentiles achieves and the fundamental
diagram reproduced on our p. 390 appears-on p. 23 of this reprint..
1

It also appears in Lippincott's llfagazine for February, 1890.
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The nextadvantage of anthropometry Galton finds in its industrial value,
a matter which some of our moderns believe they have discovered for the
first time.
"Employers of labour might often find it helpful to require a list of laboratory measurements
when selecting between many candidates who otherwise might be equal in merit. Certainly a
man who was thereby shown to be measurably much more highly endowed than the genera.lity
of his class with physical efficiency, would have a corresponding high chance of being selected for
any pos.tin which physical efficiency of the kind tested was of advantage. I have great hope of
seeing a system 'of moderate marks for physical efficiency introduced into the competitive
examinations of candidates for the Army, Navy and Indian Civil Services." (p. 8.)

We have here a point to which we must shortly return-the question of
marks for physical proficiency, which Galton strongly advocated. I might be
inclined to go somewhat further and suggest that when there is doubt-and
there often is-between the intellectual merits of two candidates the mental
tests of a well-organised anthropometric laboratory would effectively discriminate. The County Council educational authorities are annually in difficulty in
the award of their secondary scholarships, not about the boys or girls at the top,
but those at the bottom of the selected list, where there are numbers on a
nearly dead level, with no adequate examinational differences to guide the
judgment. It would be a valuable and justifiable procedure to further se.parate out the better of these candidates by well-chosen anthropometric tests,
which would be certain to appeal to faculties whose differentiation could not
be achieved by a writtep. examination.
Another advantage Galton finds in anthropometry is the registration of
individuals for identification. Honest men may need identification as well as
rogues, and the measurements, especially if finger-prints are included, would
.
suffice to identify anyone between the ages of 20 and 60.
Apart from the-shilling's worth of-advantage to the individual, Galton
emphasises the scientific ends which can be attained by anthropometric
laboratories. He refers to problems such as whether the promises of youth are
fulfilled in adult life; if a boy is of high rank among his compeers is it an
indication of superior future efficiency in the man1 Another problem is that
of the influence of education or practice upon both mental and physical
characters. Again the influence of environment could be tested as soon as
wehave precise measures of faculties. Galton notes that even if there be a
rapid rise in the efficiency of any factor due to training or environment, it
soon reaches a condition in which the daily improvement lessens and at last
stands still; the limit of perfectibility has been reached.
"Experiences of this kind on a large enough scale to give trustworthy results would have a
direct bearing on the science of education." (p. 10.)

Lastly Galton deals with the educational value that a habit of measurement has in promoting accuracy in ideas and language :
"The present vague way in which men mostly estimate and describe the performances of
themselves or others, testifies to much muddleheadedness and to a sad lack of expression....
There is a world of interest hidden from the minds of the great majority of educated men, to
whom the conceptions and laws of the higher statistics are unknown. A familiarity with these
conceptions would soon be gained by the habit of dealing with human measurements, as by the
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assignment of rank in a class, or by making other deductions tha.t I have not space to refer to
here, such as the numerical values by which the nearness of different degrees of kinship may
be expressed, or the closeness of correlation between different parts of the body. There is no
intrinsic difficulty in grasping the conceptions of which I speak, but they are foreign to present
usage and look strange at first sight. They are consequently very difficult to express briefly and
intelligibly to those to whom they are wholly new."

It will be seen that as early as 1889 Galton was fully assured that the
ideas of a correlational calculus opened a new world of thought, not only to
the trained scientist, but to every man of education who could master his
natural inertia and endeavour to grasp the new conceptions.
ChapterII ofthe pamphlet is entitled" Human Variety." This was Galton's
final address to the Anthropological Institute at the end of the four years during
which he had held the office of president l • The paper opens with a paragraph
on finger-prints which shows that Galton was working at the subject, and
already fully recognised its importance for identification. He especially refers
to Sir William Herschel's use of the method in India, and suggests its use in
North Borneo for identifying the coolies, and in other cases where there may
be fraud from impersonation of pensioners and annuitants. Galton then turns
to correlation,
"a very wide subject indeed. It exists wherever the variations of two objects are in part due
to common causes; but on this occasion I must only speak of such correlations as have an
anthropological interest."

He tells us that the particular problem he first had. in view'was to ascertain
the practical limitations of the mgenious method of anthropometric identification due to M. Alphonse Bertillon, which was then in habitual use in the
criminal administration of France. Correlation between the various measurements would obviously be a serious defect of the Bertillon system, and
Galton suspected strongly the existence of this source of error 2• An element
of history is now revealed;
"The first results of the inquiry, which is not yet completed, have been to myself a grateful
surprise.. Not only did it turn out that the measure of correlation between any two variables is
exceedingly simple and definite, but it became evident almost from the first that I had unconsciously explored the very sam~ ground before. No sooner did I begin to tabulate the data. than
I saw that they ran in just the same form as those that referred to family likeness in stature,
Delivered Jan. 22,1889. See Journal ofthe .Anthropological Institute, Vol.xvlIJ,pp. 401-19.
The first complete analysis of these correlations was given by the late Dr W. R. Macdonell
and he indicated how an index could be constructed of artificial functions of the Bertillon
measurements in which this difficulty of correlation would be satisfactorily surmounted, Biomef/rika, Vol. I, 1902, pp. 1 ~7 -227, "On Criminal Anthropometry and the Identification of
Oriminals." He shows that the correlations of the Bertillon measurements are high, far too
high for indexing purposes. Galton first expressed his doubts on this point after Bertillon's
discourse on his system before the Anthropological Institute. "There may be room for reasonable
doubt among anthropologists whether the precision with which the living body can be measured
is quite as great, and whether its dimensions are quite as permanent, as they are considered to
be by M. Bertillon; and again there may be some hesitation in believing that a very large
collection of measures would admit of being so surely oatalogued on the Bertillon system as to
be ransacked with a promptitude at all corresponding to that with which a word may be found
in a huge dictionary" (Journal of the .Anthropological Institute, Vol. xx, p. 198). This was one
of the early clashes in the contest· between the Bertillon and Galton systems, w.hich was to end
ultimately with the victory of the latter.
1

2
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a.nd which were submitted to you two years ago. A very little reflection made it clear that
'. family likeness was nothing more than a particular case of the wide subject of correlation, and
that· the whole of the reasoning already bestowed upon the special case of family likeness was
equally applicable to correlation in its most general aspect." (p. 14.)

This passage justifies the assertion that Galton came first to correlation
from the study of heredity; that, when testing Bertillon's system of indexing
anthropometric measurements, he discovered correlation afresh and then
saw that both associations were capable of identical treatment, and only
.
special cases of a far wider conception.
But there was another point Galton now recognised, in dealing with
heredity he had compared the same characters; he now saw that in comparing
different characters we must take each in its own unit of variation, and that
when this is done the relations become strictly reciprocaP. In this paper
Galton states, probably for the first time, that measured in units of variation,
there is always' regression,' i.e. that in these units the proportion that one
average deviation of one character is of a given deviation of a second is
always a proper fraction. (p. 15.)
The next section of this chapter is headed "Variety," and Galton laments
that, while an immense amount of trouble is taken over measurements, anthropologists devote their inquiries solely to the means of groups, passin?,
over the variety of the individuals in those groups with" contented neglect. '
The whole section is so thoroughly characteristic of Galton's attitude to
anthropology and of his genial sagacity that I cannot refrain from reproducing
it almost entirely; there is much still to be learnt from its perusal even forty
years after it was written.
"It seems to be a great loss of opportunity when, after observat.ions have been laboriously
collected, and been subsequently discussed in order to obtain mean values from them, that the
small amount of extra trouble is not taken, which would determine other values whereby to
express the variety of all the individuals in those groups. Much experience some years back,
and much new experience during the past year, proved to me the ease with which variety
may be adequately expressed, and the high importance of taking it into account. There are
numerous problems of special interest to anthropologists that deal solely with variety.
There can be little doubt that most persons fail to have adequate conceptions of the orderliness of variability, and think it is useless to pay scientific attention to variety, as being, in
their view, a subject wholly beyond the powers of definition. They forget that what is confessedly
undefined in the individual may be definite in the group, and that uncertainty as regards the
one is in no way incompatible with statistical assurance as regards the other. Almost everybody
is familiar now-a-days with the constancy of the average in different samples of the same large
group, butcthey do not often realise the completeness with which a similar statistical constancy
permeates the whole of the group. The mean or the average is practically nothing more than
the middlemost value in a marshalled series. A constancy analogous to that of the mean characterises the values that occupy any other fractional position that we please to name such as the
10th per cent., or the 20th per cent.; it is not peculiar to the 50th per cent., or middlemost.
Still less do they realise the fact that all Variety has a strong family likeness, by approximating
more or less closely to the normal type, which is that which mathematicians prove must be the
consequence of Variety being due to the aggregate effect of a very large number of small and
independent influences.
Greater interest is attached to individuals who occupy positions towards either of the ends
of a marshalled series than to those who stand about its middle. An average man is morally
1 In modern language Galton recognised that with standard deviations as units, the
'regression' is equal to the correlation coefficient.
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and intellectually an uninteresting being. The class to which he belongs is bulky and no doubt
serves to help the course of socia.llife in a.ction. It also affords, by its inertia, a regulator that,
like the fly-wheel to the steam-engine, resists sudden and irregular changes. But the average
man is of no direct help towards evolution, which appears to our dim vision to be the goal of
all living existence. Evolution is an unresting progression; the nature of the average individual
is essentially unprogressive. Consider the interest attached to the Hebrew race, whose average
value is little worthy of note, but which is of special importance on account of its variety. Its
variability in ancient and modern times seems to have Deen extraordinarily great. It bas been
able to supply men, time after time, who have towered high above their fellows, and left enduring
marks on the history of the world.
Some thoroughgoing democrats may look with complacency on a mob of mediocrities, but
to most other persons they are the reverSe of attractive. The absence of heroic giftB among
them would be a heavy set off against the freedom from a corresponding number of very degraded
forms. The general standard of thought and morals in a moo of mediocrities must necessarily
be mediocre, and, what is worse, contentedly so. The lack of living men to afford lofty examples,
and to educate the virtue of reverence, leaves an irremediable blank. All men would find themselves at nearly the same dead average Jevel, each being as meanly endowed as his neighbour.
These remarks apply with obvious modification to variety in the physical faculties. Peculiar
gifts, moreover, afford an especial justification for division of labour, each man doing what he
can do best." (pp. 15-16.)

Could any man but Galton have written a sermon like the above-to bring
out the essential meaning to humanity of-let us say-the standard deviation
or the quartile 1 Could any man have written thus but Galton without laying
. himself open to the charge of self-conceit1 He did not regard himself as one
whose faculties gave him rank in the extreme tail of a frequency distribution. He would have recognised such a position for half his friends, before
he thought of it for himself. He pictured life statistically, and with the naiveness of a child spoke the truth, forgetting that he was talking to a crowd
the bulk of whom must have been sufficiently introspective to doubt whether
they were not themselves mediocrities. Perhaps there is little to wonder
at, if Galton's words fell on barren ground, and his brother anthropologists
have continued for more than thirty years to neglect variation and cultivate
mediocrity by ascertaining means.
Galton in his next section, "The Measurement of Variety," proceeds to
describe his method of reaching the median M and the quartile Q from any
two sets of observations, i.e. from a.ny two percentiles, thus generalising his
previous results, for directly finding M and Q. He suggests that a traveller
among savage peoples might test them by finding what percentages could
stretch two (or better three) bows, the bows having been previously tested by
the numbers of pounds' weight which were required to stretch them to the
full \ Similar tests might be easily applied to the delicacy of hearing and eyesight, to swiftness in running, accuracy of aim, with spear, arrow, sling, etc.
Let X:i and Xt be the unknown distances from the median m, of tbe two known test values
Then X:i' =flJJu=(m- ~)/uand a;' = a;/u =: (~-m)/u, where uis the standard deviation,
can be found at once from the tables of the probability integral, taking as standard case, one
percentage above and one below the median (50 "10). Solving for m and u we have:
m = (flJ2' ~ + X:i' t,)/(X:i' +flJ2') and u =: (t 2 - t1)/(X1' + a;'),
which solve the problem. Galton works with the quartile instead of u, but assumes the normal
relation of the two.
.
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The method is very suggestive and easy. but it assumes the nor mal
dist.ribution of frequency to be the rule in the variation of anthropome~ric
characters. To demonstrate this we should have to compare our percentlles
in each case with the theoretical distribution. There is no doubt that a large
number of physical measurements in man follow accurately enough for
practical work the normal distribution but the rule is far from universal.
Galton found when his deviations for all characters were reduced to their
respective quar.tiles, that the average value of all the deviations at each of the
grades in the eighteen series closely corresponded to the normal series, though
individually they differed more or less from it, some in one way, some in
another. He gives the following table of deviations:
I

I
Normal Frequency

5°

10°

20°

30°

40°

500·~
r-

-2'44 -1'90 -1'25 -0'78 -0'38

0

Average of observed -2'44 -1'R7 -1'24 -0·77 -0'40 I 0

70°

-

80°

90°

95°

--f-----

0'38 0'78 1'25 1'90 244
0'38 0'75 1'21 1'!)2 2'47

This, while not demonstrating the truth of the norm~l distribution for every
anthropometric measurement, suggests at least that on the average there is
no persistent deviation from it.
Galton concludes this chapter by stating that the properties of the law
of frequency of error are
"largely available in anthropometric inquiry. They enable us to define the trustworthiness of
our results, and to deal with such interesting problems as those of correlation and family resemblance, which cannot be solved without its help. Anthropologists seem to have little idea. of
the wide fields of inquiry open to them &8 soon &8 they are prepared to deal with individual
variety and cease to narrow their view to the consideration of the Average." (p. 21.)
F. MARKS FOR BODILY EFFICIENCY

Galton's Chapter III is entitled: "On the Advisability of Assigning
Marks for Bodily Efficiency in the Examination of Candidates for those
Public Services in which Bodily Efficiency is of Importance!''' We reach at
this· point a topic in which Galton had a great and persistent interest,namely
the desirability of giving marks in competitive examinations for physical as
well as mental proficiency. The development of anthropometric laboratories
with more or less standardised tests rendered. such a proposal fairly feasible,
and for a time Galton pushed it energetically. It is of .courserelated to his
.earlier proposals for the selection of eugenic youths for endowment, these
being determined by both intellectual and physical examination.
Galton read his paper before the' Anthropological Section of the British
Association in 1889, and obtained a Report from the Council of that body ill
favour of the proposal in the following year. He wrote at this time several
articles urging its importance and he lectured on the subject. Galton says in
his Memones that he became convinced that although the proposal had strong
I

This is part of the British Association memoir of 1889: see Report, pp. 471-3.
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a priori

claims to consideration, it did not merit acceptance, and therefore
he gave it up. But it is difficult to discover a really strong answer to his
papers, and it will undoubtedly be revived some day, when the official world
is slightly more enlightened. Probably marks will be given for a complete
series of anthropometric tests, mental as well as physical. There can be no
better remedy against cramming than exammations of this kind wherein it is
quite easy to vary the tests, and to prevent anything but general intelligence.
and good physique scoring.
In 1878 a Joint Committee of the War Office and Civil Service Commissioners had been appointed to inquire into the question
"whether the present literary examinations for the army should be supplemented by physical
competition."

The recommendations of this Joint Committee deal principally with marks
to be assigned for athletic performance, and very reasonable objection was
taken to the proposals. In a report of 1889 the Civil Service Commissioners
stated that the War Office were satisfied with the physique of the young men
selected by their examinations, but the Commissioners remark that should
any department of the public service be desirous of testing the.physical
qualifications of its officers more severely than at present, they anticipated
no more difficulty in determining the relative capacities of the individual
candidates in this respect than is experienced in the literary examination.
"Moreover encouragement would be given generally to candidates to maintain a good state
of health while preparing for the literary examinations, and any tendency to overpressure
would thereby be diminished." (p. 24; B.A. R. p. 472.)

This is the point from which Galton starts, and he remarks that to define bodily
efficiency and to measure it both in individuals and races is the special task
of the anthropologists, who concern themselves with the practice of human
measurements, and devise tests that give warning whether growth and development are or are not proceeding normally. Galton at once states that
what he has in view has no relation whatever to the pass-examination now
made by medical men to eliminate candidates who are absolutely unfit. These
pass-examinations are obviously a necessity. The rEiorm asked for consists
in giving additional marks to those youths who are not only fit for service,
but exceptionally well fit as far as bodily efficiency is concerned.
"The curious and hardly accountable disregard of bodily efficiency in those examinations
through which youths are selected· to fill posts in which exceptional bodily gifts happen to be
peculiarly desirable, must strike the attention of anthropologists with special force, and they
of all people are best able to appreciate how much is sacrificed by its neglect." (p. 24; B. A. R.
p.472.)

Galton next cites the reduction by Dr Venn 1 of the data from the
Cambridge Anthropometric Laboratory to show there is no significant asso1 Journal ofthe Anthropological Institute, Vol. XVIII, pp. 140-54. Galton provided the instruments for the Cambridge Anthropometric Laboratory and when over a thousand students h8.d
been measured Venn reduced the data. with the above-mentioned result. Galton supplemented
Venn's paper with some discussion of the associa.tion of intelligence with size of head (pp. 15556),. and considered tha.t it was possible to show that there was increased intelligence with
increased head' size. This matter is of such importance that a number of years ago I got
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ciation between physique and intellect, and we cannot therefore argue from
'examinational success to any physical fitness. The high honours men, the
low honours men and the poll men were alike in their average bodily efficiency,
except for slightly worse vision in the high class honours men.
"The intellectual differences are usually small between the candidates who are placed,
according to the present literary examinations, near to the dividing line between success and
failure. But their physical differences are as great as among an equal number of other candidates
taken at random. It seems then to be most reasonable whenever two candidates are almost on
a par intellectually, though one is far superior physically, that the latter should be preferred.
This is practically all I propose. I advocate no more at present than the introduction of new
marks on 80 very moderate sca.le sufficient to save from failure 80 few very vigorous candidates
for the Army, Navy, Indian Oivil Service, and certain other Government appointments in which
high bodily powers are of service. I would give the places to them that would be occupied under
the present system by men who are far their inferiors physically, and very little their superiors
intellectually. I 80m sure that every sucoossful employer of men would assign as much weight
as this to bodily efficiency, even among the highest class of those whom he employs, and that
Government appointments would be still better adjudged than they now are if considerations of
high bodily efficiency were taken into some account." (p. 25 j B. A. R. p. 473.)

Galton considers that the desirable tests should involve measures of
strength, vital capacity, agility or promptness, keenness of eyesight and of
hearing. We could now add a number of tests, such as have been applied
recently to candidates for the Air Force. The chapter concludes with the
remark:
.
"It would certainly be grateful to many parents who now lament the exclusively bookish
character of the examinations, and are wont to protest against 80 system that gives no better
chance to their own vigorous children of entering professions where bodily vigour is of high
importance than if they had been physically just not unfit to receive an appointment." (p. 26;
B.A. R. p. 473.)

Chapter IV is entitled: "On the Principle and Methods of Assigning
Marks for Bodily Efficiencyl." Galton starts by saying that we may either
give marks for ranks or for achievements, and apparently proposes in each
permission to have copies taken of some of the schedules and worked out the actual correlations
for over 1000 cases with the following results:
Length of Head and Intelligence
+ ·111 ± '020,
Breadtb.of Head and Intelligence
+ '097 ± '021.
Schoolboys and schoolgirls at age twelve gave similar results. (See "Relationship of Intelligence to Shape and Size of Head," Biometrika, Vol. v, p. 120.) Thus Galton wasformally correct
in saying there 'was association, but the correlation is so low as to be absolutely idle for any
individual, prognosis.
,
Galton's interest in the Cambridge Anthropometric Laboratory was very great and in association with Mr (now Sir) Horace Darwin not only new anthropometric instruments were
devised, but the old ones improved or modified. The Cambridge Scientific Instrument Company
produced "A Descriptive List of Anthropometric Apparatus, consisting of Instruments for
Measuring and Testing the Chief Physical Characteristics of the Human Body. Designed under
the Direction of :Mr Francis Galton." Of this, the fourth issue (May, 1890) lies before me; it
is rather a reasoned account of the meaning of an anthropometric laboratory, of the measurements which may be taken and of the methods of taking them, than the price list of a manufacturing firm.
1 This was also contributed as a memoir to the British Association, see Report, 1889,
pp.474-8. The diagrams of the pamphlet fail in this B.A. memoir. They were, however, given
in 80 paper in Natwre, October 31, 1889, Vol. xL, pp. 650-51. On the other hand the B.A. Report
has the paper by A. A. Somerville discussing Eton experiments on the relative reliability of
physical tests and of literary examinations. A system of marking having been devised for physical
tests and for medical fitness in certain d~rections two medical men examined independently 32
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case to mark from the mean or median. It is not quite clear in this case why
there should not be negative marks for those who fell short of mediocrity.
Galton then provides marks for each rank above 50 or again for the deviate.
In the latter case the full number of marks is supposed to be reached by
a grade 99'99. Next he draws up a table in which the total marks for
. physical efficiencl are assumed to be 10 and are supposed to be assigned in
different pro~ortlOns to rank and to absolute achievement, ie. to· deviate
from mediocrIty. His table (B. A. R. p. 476) is as follows:
%

Percentage of marks assigned to
Rank

Deviate

°/0

°/0

100
50
33'3
25
0

0
50

66'~

75
100

Rank
50°

55°

75°

95°

99°

99'99 ...°

0
0
0
0
0

1'0
0'7
0'6
0'5
0'4

5'0
3'5
3'0
2'7
2'0

9'0
6'9
6'2
5,8
4'8

9'8
8'4
8,0
7'7
7'0

10'0
10'0
10-0
10'0
10-0

--

It is clear that Galton is compounding what every schoolmaster has to
consider, namely: "place in class" with "marks in examination," or indeed
" place" and "marks in examination." If the distribution were normal the
marks would be readily deducible from "place" in examination. Considerin~
what wide differences occur between the top individuals-for example in the
old Cambridge Mathematical Tripos system-and what slight differences
between mediocre individuals, one is inclined to doubt the legitImacy of marking by rank. This point was recognised, I think, by Galton later when he
endeavoured to estimate the average differences between individuals arranged
according to rank. However the table is suggestive and we leave it to the
consideration of the educationalist.
Galton supposes the chief physical measurements to have been reduced
for the class under examination to percentile scales, such as in the table on our
p. 376. He gives a rather clear diagram of the absolute values for males and
females at each rank for seven characters on p. 29 1• In some of the characters
it would be desirable for rapid and safe interpolation to insert a few more
values of the deviate.
boys. Theil' average difference in judgment was 8'75 °/0 of the ma.ximum marks. Nineteen of
the boys were subeequen~ly examined in English Essay, and the essays submitted to two independent examinel'B. The average difference was now 16·7 °/. of the maximum marks. The
experiments seem to have been undertaken at Galton's suggestion &Jld are used by him as an
argument that physical test marks can be as accurately determined as marks for literary work.
Some years ago the present writer reported on the marking statistics of the London Matriculation Examination. He was startled to find that the relative personal equation of examiners in
history, languages and literature was very greatly larger than the relative personal equation of
examiners in branches of science; and that no systematic method of correcting for this personal
equation had been adopted. Thus a C&Jldidate's ch&Jlce of passing depended largely on the
examiner to whom his paper was allotted! It would appear therefore that the choice of an.
English essay for comparison of marking differences was rather unfortunate.
1 See Nature, Vol. XL, pp. 650 and 651.
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At this point Galton recognises two important matters, namely: (i) that
these physical characters are in certain cases highly con'elated, and that

Diagram of Absolute Values at each Rank.

acoordingly it is scarcely accurate to mark them ;ndependently. and (ii) that
from the fitness point of view a vital capacity, for example. for a small man may
be amply adequate. while the same vital capacity would be insufficient for a big
man. It we judged independently by rank for vital capacity and stature, say
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the hig man might he more heavily marked than the small man, although
his combined system was far less efficient. To throw light on these matters
Galton constructs .. mixed" correlation tables in which he gives the rank of
one variate and the deviate of the other and draws contour lines for the first.
Thus for each value of stature-Leo for every two inches-he constructs a
scale of deviate of vital capacity to each grade. He then combines these to
give a single diagram and joins the points of equal vital capacity. He thus
obtains what he terms isograms at every 20 cubic inches of vital capacity.
He gives a similar system of isogmms for strength of squeeze and weight.
We reproduce ODe of these diagrams.

J80grams oflStalure and Vital Capacit.y.

Galton remarks that these and similar methods indicate how marks may

be determined for physical measurements. It is, perhaps, needless to say
that they would apply also to mental measurements, and even to examina·
tional results. The ordi.nary process of marking by adding up the marks
acquired by the same boys in a variety of Stt~jects is really a fallacious one,
as there is usually a high correlation between success in different subjects. and
the true difference between two individuals cannot be measured by adding
up a series of differences, highly correlated. We might as well repeat papers
in one subject until the first of two boys had multiplied his excess marks a
hundred tImes, but this deviate difference would certainly not be the measure
of their relative intelligence. Their true ranking would have t.o be obtained
from the multiple correlation surface, aUowing correlation between subjects.
The theory of examination marking sadly needs scientific treatment'. Galton
himself concludes as follows his discussion of marking:
I Ranking in multiple ma.rking can be thrown OOck, through multiple correlation, on the
P "nd >t of the IGoodness of Fit' tables.
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"It is now t.he part. of those who have to fix the scales of ma.rks to determine the weight
to be given respectively to relative rank a.nd to a.baolute performance in examinations of each
different kind of service." (p. 32; B. If. R. p. 477.)

A point may be noted here before we consider Galton's further contri·
butions to tbe markiug problem. Iu tbe paper just discussed Galton illustrates
by isograms bis metbod of exbibiting graphically the correlation of the rank
for ODe character with the deviate for a second associated character. He
undertook, hpwever, the construction of a diagram of isograms for the case
in which rank of one character was correlated with rank of a second. For all
three cases-rank with rank, rank with variate, and variate with variate-Galton constructed isograms or contou!' lines. There is little doubt that rank
with rank was the firet way in which he approached correlation. In 1875 (see
our p. 187) Galton was dealing with the inheritance of size in sweet-pea seeds,
but before be obtained his data for sweet-peas, he appears to have tried what
he could do with much smaller seed, apparently that of cress. The correlation
of the seed of mother and daughter plante was dealt with by the method of
his memoir of 1875, and that is, I think, the proba.ble da.te of his first crude
correlation table, which he obtained from five groupings of each size of seed;
the isograms are represented by ink lines on the slieet of glass. covering
the little compalimenta which contain the ranked seeds of the daughterplants. These isograms have been smudged and almost obliterated by the
wear and tear of fifty years, hut can still be traced. The facts (a) that he
o

t

+2

Galton's first illustration of Correlation, circa 1875. From the Galtonw,na.

uses the word average when he later used median, (b) that he divides nnt
into the percentiles of his later work, but into quartile and double-quartile I
, Ga.lton himself says oue twe{ftl, from the end of the range, but if the reader looks at
Ga.lton's table on p. 42 of his papal' on "Sto.tistics by Intercomparisoll" (see OUI' p. 338), Ite will
find 82 in 1000 given for two quartile units, which Galton takes {l,pproxim!lotely as IT'
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groups suffice to indicate that the model must have been made about the
time of his paper of 1875. It is, I think, sufficient.evidence that Galton dealt
with the correlation of ranks before he even reached the correlation of variates,
and the claim that it is a contribution of the psychologists some thirty or
forty years later to the conception of correlation does not seem to me valid.
Galton, we may with high probability suggest, 'had satisfied himself that the
correlation of ranks was more cumbersome than the correlation of variates,
because in the simplest case, that of the normal distribution, it fails to provide
linear regression, but gives a non.cintegrable curve, which can only be plotted
by aid of the probabilIty integral table.
Galton undoubtedly first attacked the problem of correlation from the
standpoint of ranks, and it naturally did not lead him to any simple expression
for the relation between relatives. In his Memories (p. 300) he tells us how:
Cl As these lines are being written, the circumstances under which I first clearly grasped the
important generalisation that the laws of heredity were solely concerned with deviations
expressed in statistical units [for Galton the quartile values] are vividly recalled to my memory.
It was in tbe grounds of Naworth Castle!, where an invitation had been given to ramble freely.
A temporary shower drove me to seek refuge in a reddish recess in the rock by the side of the
pathway. There the idea flashed across me, and I forgot everything else for a moment· in my
great delight."

That' recess' deserves a commemorative tablet as the birthplace of the true
conception of correlation!
Galton continued his campaign in favour of marks for physical efficiency.
He published a paper in the Nineteenth Century, Feb. 1889 (pp. 303-8),
entitled, "The Sacrifice of Education." The title does not seem well chosen,
and I expect it was an editorial choice; Galton himself has written " Tests
of Physical Capacity" above the paper and so indexed it. The object of the
paper is to show the ease with which certain anthropometric measurements
can be made, and the cost of making them. With most of the facts stated in
the paper the reader will be already familiar. The tests are described, the time
taken in making them, and the cost of running an anthropometric laboratory.
"The problem is to give marks for physical qualifications just as they are now given for
intellectual ones, in order to pass those candidates who being a little under par intellectually
are far above par bodily; conversely to weed out those other candidates who, not being particularly fit in respect to their brains, are at the same time of decidedly inferior physique. The
relative weight to be assigned for intellectual and bodily excellences is a question of detail, IDOBt
important no doubt, but one that need not be discussed here."

Galton states the various criticisms of the proposal that have been made,
but points out that they apply not only to marks for physical capacity, but
to all examinations whatsoever. We can never test all the faculties even of
the mind, and again we can only test the examinee on the special occasion on
which he presents himself. It is admitted that the examination of any faculty,
physical or mental, is a difficult art, and one not to be perfected offhand.
1 Naworth Castle is in Cumberland, north-east of Carlisle. The Galtons went north on
Aug. 12 and lodged at Wetheral in the neighbourhood of Naworth; later, on Sept. 10, they
travelled to Newcastle and stayed with the Spence Watsons at Bensham Grove during the
B.A. meeting at which Francis Galton read his paper on marks for physical efficiency. "Frank
has been busy all the year on problems connected with correlation but has published nothing yet
about them." (L. (}'S Record under 1889.)

PGli

W

394

Life aim Letters of Francis Galton

a

The next effort of Galton was' lecture before the Society of Arts on
'. November 26, 1890\ entitled: "Physical Tests in Examinations." This
lecture tells us a little more of the history of the movement. Galton's proposal to give marks for physical efficiency was sent by the Anthropological
section to the Council of' the British Association, and the latter drew up
a report on the subject which was distinctly favourable, although cautiously
expressed; finally the recommendations reached were submitted to various
government .departments. Not improbably the original draft was due to
Galton. The recommendations ran:
(1) That an inquiry should be held as to the best system of assigning
marks for physical qualifications, on the double basis of inspection and
anthropometry, with a view to its early establishment as a temporary and
. tentative system.
(2) That the marks to be given under this temporary system should be
small, so as to affect the success of those candidates only, who would be
ranked by the present examinations very near to the dividing line between
success and failure, and whose intellectual performances would consequently
be nearly on a par, though they would differ widely in their physical
qualifications.
.
(3) That a determination should be expressed to reconsider the entire
questIOn after the experience of a few years.
The replies received from the government departments were more or less
of the usual type.
"The Civil Service Commissioners, moved thereto by the India Office, are now engaged in
considering the practicability of the proposals."

They probably would wait to see what force of public opinion was behind them.
Galton states that-subject to such reservations as that training for
physical efficiency must not distract the candidate from his books, that it
should not exhaust his energy, and that it should not displace any of the
usual examination subjects or the medical pass-examination-it was a truism
to say that physical efficiency ought to be taken into account in selecting
men to fill posts where high physical powers are advantageous. Our lecturer
next dealt with the means of testing physical efficiency. Athletic competitions
he discarded as in no way suitable ; he wanted to test natural capacities and not
these capacities after a severe course of training. He then turned to inspection,
and suggested that medical examiners might not only pass men, but mark
them. Galton appeared to lay some stress on judgment of physical efficiency
by inspection and cited the manner in which horse dealers and slave dealers
rapidly reach on inspection fairly accurate estimates 2 • Galton next turns to
physical tests and mentions those with which this book has rendered the
Jonrnal of the Society of Arts, Vol. XXXIX, pp. 19-21.
Galton illustrated this from an experience of his own when travelling in 1846 in the
Soudan. "An Egyptian, who possessed little besides a sword, had attached himself to the
caravan with which I was travelling. He was on his way to join a slave-raiding expedition on
the borders of Abyssinia, and he had, I found out, considerable experience in slave markets.
I asked him many questions, from time to time, about the valuing of slaves, and at last begged
1

2
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reader familiar, also his latest instruments and the need for considering the
correlation of characters.
Then Galton passes to objections. It had been stated that many great
commanders and strategists had a poor physique, and that a Nelson might be
excluded. But the proposal did not exclude anybody, that was for the pass
medical examination to do. Really able men' would not be excluded by the
marks for physical efficiency, which it was proposed should touch only borderline cases.
Another objection was that anthropometric tests did not reach the
important quality: of energy, which includes pluck, strong will and endurance.
Galton admits lacunae here, as in mental testing.
"We must be content with what we can get. It is not impossible that practical tests of
energy in some of its forms may yet be dis,povered. It must be associated with physiological
signs that we have not yet had the wit to discover." (p. 24.)

The third objection Galton discusses is the supposed untrustworthiness
of the examination he proposes. There is, he says, no reason to suppose that
it would be more untrustworthy than a literary examination, and he cites for
variability of judgment in a literary examination Edgeworth's paper in the
Journal of the Statistical Society of the same yeart.
Among problems which the lecturer held could be ultimately settled by
tests of this physical kind were the following:
(1) Whether the proposed tests of physical efficiency confirmed the
results of athletic competitions.
'
(2) Whether physical efficiency in youth corresponded to achievement in
after life.
(3) What type of physique was best suited to tropical climates.
"It is cruel and costly to tempt youths to the tropics who are less constitutionally capable
than others of thriving there. If we could distinguish those who are fitted for life in hot
eountries, we should select them even though in other respects they may be somewhat wanting.
The tropical possessions of England are become so large that it is a matter of national importance
to investigate this question thoroughly. It may yet be possible to find varieties of our race who
are capable of permanently establishing their families in those climates." (p. 25.)

Thus the far-seeing Galton; we are no nearer a settlement of these problems
now than we were when he urged their importance, and the reason of it lies
in the fact that the data still fail us. One of his reasons for establishing
tests of physical efficiency is the stimulus it would give to the collection of
trustworthy records.
him as a favour to price myself, just as if I was a light-coloured African; for I was curious
to know my worth as an animal. He took evident pains, and I think was fairly honest, though
with a bias towards flattery. Having regard to the then high state of the market, he estimated
my worth, on the spot, at a number of piastres that was about equal to £20." (p. 20.)
The price of adult negro slaves in 1690 (Davenant) w.as £26. Sir William Petty after
elaborate calculations valued an Englishman at £69, which King some twenty years la.ter
reduced to £65. The most recent valuation that I have come across is that of the average
American citizen at about £400 (Davenport). It must be admitted therefore that Galton,
aged 23, would have been a distinctly cheap bargain at £20.
1 Vol. LIIJ, pp. 460-75, 644-63, 1890, and compare Vol. LI, pp. 599-635, 1888, and
Phil. Mag. 1890, pp. 171-88.
.
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The discussion which followed the lecture was of the usual character and
: not very profitable. The lecture, however, shows that Galton himself had
not weakened in his faith in the advantages of his proposal. That the
matter was dropped in 1890, without any published criticism of a damaging
kind, will make it more difficult for success to be achieved when the matter
comes up for discussion again, as it evidently must; we shall be· told that
the proposer himself abandoned the scheme in 1890, and why should it be
resurrected? The only answer can be that we really do not know why
Galton gave up the fight. His reasons given twenty years after the campaign are not conclusive 1. Who was the high authority of the War Office
w_ho wrote a careful minute, and what evidence is there that he possessed
the requisite anthropological and physiological knowledge1 Galton, as we
have said before, was very apt to assume..that other men's judgments, whatever their real intelligence, must certainly be better than his own, and the
present was probably a case in point.
G. PRESIDENTIAL ADDRESSES TO THE ANTHROPOLOGICAL
INSTITUTE

During .the four yeats 1886-1889 Galton was President of the Anthropological Institute, and gave not only four presidential addresses, but took
a considerable part in its proceedings, and worked for its welfare 2• The first
of his presidential addresses (1886) was on the inheritance of stature, and
will be dealt with in .our next chapter. The second presidential address
(1887) is of a mixed character: it describes the then recent progress of
anthropology, and it gives some suggestions and thoughts arising therefrom s•
It is followed by an obituary notice of Dr George Busk, which I happen to
know was written by Galton himself4• Among other matters he refers to
the anthropological collections recently established in London and Oxford,
to the projected Imperial Institute and to the foundation of the International
1 Memories, p. 214. Some experiments undertaken at Marlborough and reported by Meyrick and Eve (Marlborough College Natural History Society, 1889) seem to me very wide
of the point. The actual anthropometric measurements were placed before eleven masters
who were asked to mark them according to their own arbitrary opinion having regard to the
boys' ages. Probably none of those .masters had any idea of the variations of and the correlations between the measurements; it is hardly likely that they had the physiological or medical
knowledge~adequate for appreciating the relative values of the tests, nor any idea of ho.w the
individual boys would rank in a population of a like class. The conclusion that "there is probably greater vagueness in this examination than in most school examinations" was probably
perfectly correct as applied to an examination for physical fitness conducted in such a manner.
2 The Report of the Council for 1888 contains the words: "Mr }'rancis Galton's second term
of office, as President, has now expired, and the Council desires to put on record its sense of
the valuable services which he has rendered to the Institute and to the cause of Anthropological
Science in general, during the past four years. The many ways in which Mr Galton has promottld
the interests of the Institute demand, in an exceptional manner, the grateful acknowledgment
of the members." Journal of the Anthropological Institute, Vol. XVIII, p. 400.
8 Journal of the Anthropological Institute, Vol. XVI, pp. 387-402.
4 Galton wrote a considerable number of notices of dead friends, Spottiswoode, Marianne
North, Herbert Spencer and George Busk, among others. They are graceful tributes to his
friends' work.
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Statistical Institute by Sir Rawson W. Rawson. Speaking about the new
Anthropological Society of Japan and its memoirs, Galton writes:
"No doubt some of the more valuable papers in this journal will hereafter appea.r in one or
other of the chief European languages. The curse of the Tower of Babel, in whatever sense we
may employ the phrase, has long pressed heavily upon scientific men in Europe; thecontemplation of the additional burden on our descendants of having possibly to learn Japanese, RURSian
and Chinese as well as the Western European languages can hardly be indulged in with
equanimity." (p. 394.)

Galton next turns to the white man in the. tropics-a favourite topic
with him-and noting that it is the temperature of the living roomsespecially the bedrooms-which is the difficulty, he enters fairly fully into
the possibilities, mechanical and economical, of refrigerating apparatus for
use in tropical climates. This leads Galton to consider the possibility of an
acclimatised strain of Englishmen, and thus prompted he discusses alternate
inheritance:
"Much has recently been written on the difficulty of any rare accidental variety of animal
or plant establishing itself, when it has unrestricted opportunity of intercrossing with the
parent stock. It is urged that the peculiarity would be halved in each successive generation,
and wo~ld very soon cease to be apparent in the descendants. It seems to me that this argument
is sometimes pressed too far. It cannot be a general truth that characteristics blend, else to
take a conspicuous example, there would be a growing tendency in every mixed population for
the eye-colour to become of a uniform hazel or brown gray tint, through th~ intermarriage of
persons whose eye-eolours differ widely. On the contrary I have lately shown by a considerable
body of statistics 1 that among the English, the proportions between the eye-colours, as sorted
under seven headings, have not changed at allduririg four generations. The fact is the heritages are
only partially liable to be blended together; partially they are mutually exclusive. No case of
inheritance probably falls under either of these opposed extreme conditions, but some approximate to one, and others to the other. I am not aware that the respective results of these two
extreme conditions have yet been put forward quite as forcibly as they admit of being and
deserve to be ....Suffice it to conclude that the establishment of a somewhat rare variety, as that
of white men naturally suited to thrive and multiply in tropical climates, is not so great an
improbability as those anticipate, who lay exclusive stress on the tendency of rare peculiarities
to disappear in a very few generations, through free intermarriage with the ordinary members
of the stock." (pp. 400-402.)

Galton's presidential address of 1888 2 turns chiefly on Alphonse Bertillon's
system of criminal identification. The address begins with a reference to
Galton's short course oflectures on "Heredity and Nurture" given at the South
Kensington Museum in December, 1887, under the auspices of the Institute.
"Their object was to test the reality of a supposed demand for infor:mation on such subjects,
and so far as it was possible to judge from the results, there seemed to be a widely spread
interest in the matter....These lectures have led to at least one tangible result. I took the
opportunity to reiterate my often expressed regret that no anthropometric laboratory existed in
this country, at which children and adults of both sexes could at small cost have their faculties
measured by the best methods known to science, and a record kept for future use. I expla.ined
how difficult it would be to maintain such a laboratory, and to make it effective, except under
the shelter of some important institution that was daily frequented by the class of persons'likely
to make use of it." (p. 346.)
.

As a result of Galton's reiteration he was given the wooden building
associated with the South Kensington Museum which formed his second
1
2

We shall return to Galton's 1886 paper on this subject in the following chapter.
Journal of the Anth~opQlogical I'T}8titute, Vol. XVII, pp. 346-54-.
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anthropometric laboratory; and this arrangement lasted till 1890. He insists
largely on the value of such anthropometric records for the identification
of individuals, and cites the claims made for them by Bertillon, Topinard
He describes further the index-system of Bertillon:
and Berbette.
.
.
"Whether all that was claimed for the power of M. Bertillon's system, on purely theoretical
grollnda and in his earlier publications, can be snstained, may fairly be questioned; but there
can be no doubt that a series of measurements must be of considerable service as supplementary
evidence, either that a person is really the man he professes to be, or negatively that he is not
the man for whom he is taken. In speaking of these matters it is impossible not to allude to
the Tichborne trial, and the enormous waste of money, effort, and anxiety which might have
been spared, had Roger Tichborne passed through an anthropometric laboratory before he
went abroad. It would be a reasonable precaution for every person about to leave his country
for a long time, having regard to the various accidents of good or ill fortune, to be properly
measured, and to leave a copy of his measurements in the safe keeping of an anthropometric
laboratory." (p. 252.)
"Another and very important question is as to the degree in which the several bodily proportions that are measured may be looked upon as independent variables.. The stature is related
with the length of the foot, and with that of the forearm, and we should expect a still closer
relation to exist between any two of these taken together, and the third. We have yet to learn
the proportion between the number of the elements measured and their value for purposes of
identification. The supposition that they may be treated as independent variables, which lies
at the bottom of some of the earlier estimates, such as that on page 22 of the Conference at
Rome l headed 'Etendue infinie de 180 Classification,' cannot be accepted as correct.
The whole su.bject of 'Personal Identification and Description' forms an important chapter
of anthropological research, and it is one on which I hope before long to be in a. position to
offer some views of my own." (p. 354.)

The' careful reader of this passage will note how Galton is beginning to
realise the problems of. multiple regression, and to see that with a large
number of correla.ted variables, there IS a limit to the.intensity of the multiple
correlation coefficient, which cannot be indefinitely increased by increasing
the number. We also see how he is studying the correlation of bodily
characters and gradually advancing beyond the indexing by such characters
to a method of his own-the identification by finger-prints.
Galton's fourth presidential address, that of 1889, we have already discussed (see our p.383), and the reader who turns back to our account
will have some appreciation of how the ideas of the 1888 address had been
developed in the interval. Besides working out the fundamental ideas concerning correlation and heredity to which Galton was led by his "Family
Records" and the data from his Anthropometric Laboratory, he contributed numerous short papers on anthropometric and statistical topics to
various journals during this period and later at intervals.
H. MISCELLANEOUS STATISTICAL PAPERS

(i) The Horse. The horse had always been a favourite animal with him,
notwithstanding his experiences with the camel in Syria and the ox in
Damaraland, and no less than four of his papers treat of the horse under
various conditions in addition to his paper on standard photographs of horses
I Louis Herbette and Alphonse Bertillon: "Les Signalements Anthropometriques," Conference faite au Congres Penitentiaire de Rorne, Masson, Paris, 1886.
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for measurement l • One of these papers deals with heredity and will be considered in the following chapter. The first of the remaining three belongs
to Galton's work on composite photography. It is entitled: "Conventional
Representation of the Horse in Motion 2. " In this paper Galton endeavours
to construct the conventional attitude of sculpture or of paintin~ from composites of Muybridge's photographs of the'" Horse in Motion.' The final
result ought to represent a mule, for it is certainly a very hybrid structure.
"The first composite shows the hind legs distinctly, the second shows the fore legs distinctly j
and if duplicates of the first and second woodcuts are each divided into two halves and the best
defined halves of each are united (in a way that might have occurred to Baron Munchausen if a
second rider's horse had suffered as his own, and there had been a mistake in piecing them) a
result is produced that shows a very fair correspondence with a not uncommon representation
in sculpture."

The second paper is entitled: "The American Trotting Horse 3." The
interest of this paper lies in its great -value as indicating the influence of long
continued selection on a character. Galton, dealing with the statistics of the
speed of American trotters, shows that every three years from 1871 to 1880
the speed of the best horse increased about two seconds, or in the nine years
there was an improvement from about a mile in 2 mins. 17 sees. to a mile in
2 mins. 11 sees. Perhaps the most noteworthy point is, however, that not only
the speed of the--iastest horse thus improved, but the first hundred horses
maintained their relative speeds, or all increased by about the same two
seconds. Galton's final table is as follows:

Number of &conds and Tenths of Seconds in Excess of Two Minutes that are
required for Running One Mile by the Horses, whose order in the Rate
of Running in each Year is given at the Top of the Column.
Year

lOOth

50th

20th

10th

Year

lOOth

50th

20th

10th

1874
1875
1876
1877
1878
1879

25'1
24'1
23'5
22'9
22'1
21'3

23'4
22'5
21'6
21'0
20'2
19'6

20'5
19'9
19'5
19'0
18'5
18'0

18'8
18'2
17'7
17'4
17'0
16'6

1880
1881
1882

20'8
20'4
19'9

19'3
18'8
18'4

17'6
17'2
17'0

16'0
15'7
15'4

Anticipated
1890 - 16'8

15'5

14'4

-13'4

Mem. The first horse runs the mile in about five or six seconds less than the tenth horse.

Galton's anticipation for 1890 is obtained by noticing that the values in
the vertical columns are nearly linear and then extrapolating.
"Supposing the conditions to be maintained, I should anticipate that in 1890 there will be
about 15 horses that will run a mile in 2 minutes 15 seconds or less, and that the fastest horse
of that year will run a mile in about 2 minutes 8 seconds 4."
See our p. 317 et seq.
2 Nature, Vol. XXVI, pp. 228-9, July 6, 1882.
Nature, Vol. XXVIII, p. 29, May 10, 1883.
4 Actual best values for 1891, 1900, 1910, and 1922 were: 2' 8"'25, 2' 31"25, I' 58"'75
and l' 56"'75 respectively, so that Galton's prediction was exact, if we take 1891 for 1890.
1
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The third memoir on horses also related to American trotters, but it is
14 years later, 1897\ In this paper Galton draws attention to the value of the

speeds of the "trotters" and "pacers" in Wallace's Year Book of American
. Trott~r~ and su~gests their it?portance for heredity. He notes, however,
that It 18 very dIfficult to obtarn the speeds of the parents and grandparents.
No horse can theoretically obtain admittance to the trotting register unless
it can trot a mile in under 2 mins. 30 sees. The data, however, seem to indicate either (hat some grace is given to horses who trot the distance of a mile
in a little over the limit time, or else that a good many owners do not care to
press their horses beyond the limit of admission. In either case Galton was
justified in discarding the 2 mins. 29 sees. to 2 mins. 30 sees. entries as not
'liomogeneous with the remainder. Dealing with the remainder Galton fits
the distribution by rather rough methods~ with a portion of a normal curve
of deviations, and thus is able to determine not only the mean speed but the
variation in the speed of American trotters. Thus he obtains for the median
and quartile of the ~eries of 982 records for 1893, a median speed of
2 mins. 26 sees. with a quartile of 5 sees. (2 mins. 21 sees.). The paper is of
considerable value as it was, I believe, the first occasion on which an attempt
had been made to· fit incomplete series.
(ii) The Median. There are a number of short papers by Galton which
are, perhaps, most suitably dealt with in this chapter. A good many of
them appeared in the pages of Nature, a ready means of attracting immediate attention, but too often at the cost of later oblivion. Several of these
papers concern really important points, which have, since their publication,
been again and again overlooked.
In the first place we may turn to a group dealing with the median or the
mid-character in a series. It is well-known that the median is subject to a
larger probable error than the mean and this has discouraged its use in
statistical inquiries dealing with carefully recorded observations. But Galton
realised that while its chief value in such cases was the rapidity with which
it could ~ ascertained S, yet there existed certain cases in which the median
may be said to be far more reliable than the mean. In a paper of 1907
entitled "One Vote, One Value'," Galton draws attention to how misleading
a use of the average may be.. He cites as instances of importance and
frequent occurrence: (i) the assessment by a jury of damages, (ii) the determination by the council of a society or by a committee of a sum of money
suitable for some particular purpose. Each voter, whether of jury or council,
ought to have equal authority with each of his colleagues. How can the
right conclusion be drawn from the many individual estimates 1 Galton
Royal Soc. P1'OC. Vol. LXII, pp. 310-15. See also Nature, Vol. LVII, p. 333, Feb. 3,1898.
More exact methods have since been applied to the data: see Biometrika, Vol. iI, pp. 2-6.
In the 1893 case a mean of 2 mins. 28 sees. and a quartile of 5'96 sees. were found.
S That Galton used median and quartiles so frequently even on careful records must, I think,
be attributed to his great love of brief analysis. He found arithmetic in itself irksome; he
would prefer to interpolate by a graph rather than by a formula, and while his rough approximations were as a rule justified, this was not invariably the case.
4 Nature, Vol. LXXV, p. 414, Feb. 28, 1907.
1
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holds, and surely he is right, that the middlerrwst estimate, the median, is
the correct one. Every other estimate has a majority of the voters against
it as either too low or too high. The correct estimate cannot be the average
for, as Galton puts it, the average "gives a voting power to 'cranks' in
proportion to their crankiness." The average allows crankiness to swamp
reasonable judgment. For such reasons Galton laid considerable stress on
the median, and on various contrivances for rapidly determining it.
I have already referred (pp. 336, 3S5) to the use Galton made of two bows
or two weights to test the strength of a group, and how he determined his
~edian from the resulting.percen~ges."This point is more fully ?ealt with
In a paper on "The Med.lan Estimate read at the Dover meetmg of the
British Association in 1899 1 • In this paper Galton applies the two weights
test to determine the proper damages by a jury or a suitable grant by a
committee. Two sums A and B, B being greater than A, are fixed on and
then three shows or counts of hands are taken, (i) for a sum less than A,
(ii) for a sum between A and B, and (iii) for a sum greater than B. The
individuals have thus not to determine actual amounts, but only inequalities.
Galton now assumes the" normal" distribution of judgments and proceeds
to determine the median in the manner of our footnote, p. 385 2• To expedite the determination he published a table of percentiles giving the
ordinates in terms of the quartile. This table is also reproduced in a paper
of the following year and originally appeared in his book Natural Inheritanceof 1889. It can still be used although it only gives three significant
figures (two decimals), when the quartile is preferred. It has,. however,
been superseded for most purposes by the table of five significant figures
(four decimals) provided by Dr W. F. Sheppard at the suggestion of Galton,
who wrote a prefatory note to the table 3. This table gives the deviate in
terms of the standard deviation and proceeds by permilles not percentiles.
The prefatory note is a remarkable one considering that Galton was then
aged 85; he there broke a last lance for the use of the ogive curve and the
median, which he had introduced 40 years earlier. He took his present
biographer's data for the intelligence of Cambridge graduates and represented it on a percentile scale and not on the biographer's "normal" scale;
and he made a very good defence of his method.
British .Association Report, 1899, pp. 638-40.
If b and a be the fractions of the total assessors who vote "above B" and "below A" respectively, then the ordinates of the probability curve corresponding to b and a, in terms of the
standard deviation as unit, can be found from a table of permilles (see Tables 1M Statisticians
and Biometricians, Table I). If these be a and fi the median will be
.B-A
B-.A
m=.A+a-/3=B-/3-/3
«+
a+ .
Here we suppose a and b both less than 50 per cent. of the total number of assessors. This is the
better way of determining m; a slight modification is needed, if m be greater (or less) than both
A and B. The values of a and b should correspond to more than 5 per cent. of the assessors
for reasona.ble accuracy.
B Biometrika, Vol. v, pp. 400-6.
"Grades and Deviates (including a Tab1e of Normal
Deviates corresponding to each. millesimal
of an array, and a figure)."
. grade in the length
.
.

1

2

,
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He Bums up its merits as follows:

"(1°) It establishes a centesimal scale of precedence, into which the order of any individual,
in any array of individuals and of any length, can be easily translated, and it gives the normal
deviate at the grade which the individual occupies.
(2°) It easily defines the limiting values of successive classes of given numbers in a norma.l
array.
(3°) It classifies objects that can be arrayed by judgment, though not by actual measurement.
(4: 0) It gives by inspection the value of cr [the standard deviation] in a normal series, and that
of the probable.error in any series, whether normal or not.
(5°) It exhibits processes under their real forms, a.nd so is free from the danger of errors in
principle, to which those unpractised in statistics are liable.
(6°) It affords an excellent criterion as to whether an observed array is or is not normal, and
of the degree of its departure from normality." (p. 104.)

There is no doubt that Galton's method of grades and deviates will
retain a permanent position in statistics, chiefly as a means of illustrating in
a simple manner statistical results; but as a fundamental method of tabulation it cannot be used. The ogive curve has no simple mathematical expression and data described in this way do not readily lend themselves to further
quantitative discussion. This will be obvious to anyone who endeavours to
determine the correlaHon coefficient from doubly-graded data, instead of
from a frequency table l • Yet there was something fine about Galton's defence of his first statistical method in his 85th year! It did not, perhaps,
convince the younger school, but it made them reconsider, and possibly judge
more favourably and use more frequently, Galton's mode of representation.
Some years earlier Galton reduced his method of determining the median
to a very simple process 2. He transformed his "ogive curve" to a straight
line by altering its horizontal or percentile scale. He was thus applying to
a special case the conception of Lalanne's anamorphic geometry. In Galton's
case the scale of percentiles is so chosen that the vertical ordinate up to an
arbitrary sloping straight line represents the deviate in terms of the quartile
or standard deviation as unit. Percentiles 5° to 95° limit the practical range of
working. Any sloping straight line on this chart will be an ogive curve, i.e.
correspond to some one or other normal distribution. If we know that Po. per
cent. of individuals have a character less than A, and Pb per cent. a character
less than B, we plot A and B upwards at the percentiles Po. and Pb respectively, join by a straight line the tops of these ordinates, and the point in
which this line meets the 50° percentile gives by its ordinate the median.
I do not know whether Galton ever prepared an accurate chart ("abac") of
his ogive transformed to a line-I have not come across it-but it would not
be hard to do with considerable accuracy on a large scale, which might
then be reduced by photography to reasonable dimensions.
Galton shows that linear interpolation on the ogive itself is very imperfect unless Po. and Pb are equally distant from the 50° point.
1 Even the criterion suggested in (6·) is one rather of appearance than actual measure of
"goodness of fit."
2 "A Geometric Determination of the Median Value of a System of Normal Variants, from
two of its Centiles." Nature, Vol. LXI, pp. 102-4, Nov. 30, 1899.
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Some good illustrations of the merit and defect of the ogive-median
method may be found in a further paper published in 1907.
In " Vox populi I " Galton begins by stating that
"in these democratic days any investigation into the trustworthiness and peculiarities of popular
judgments is of interest,"
.

and proceeds to illustrate the "Vox populi" by discussing the 787 answers
given in a weight-judging competition at the West of England Annual Fat
Stock Show at Plymouth. The judgments turned on what a selected fat ox
would weigh after being slaughtered and dressed. Galton considers that
the entrance fee of 6d. and the hope of a prize deterred practical joking and
that the judgments would be largely those of butchers and farmers experien~ed in the matter.
"The judgments were unbiased by passion and uninfluenced by oratory and the like....
The average competitor was probably as well fitted for making a just estimate of the dressed
weight of the ox, as an average voter is to judge the merits of most political issues on which he
votes."

Galton gives the following table of results and the diagram onp_age 404 :

Distribution of the estimates of the dressed weight of a particular living ox,
.
made by 787 different persons.
Dfigrees of the
length of Array
0°_100°

Centiles
Estimates
in Ibs,

1

Observed deviates
from 1207 lbs.

I

Excess of Observed over Normal
Normal
p.e.=37

Francis Galton

Karl Pearson

°

5
10
15
20
qI 25
30
35
40
45
m50
55
60
65
70

q3 75
80
85
90
95

1074
1109
1126
1148
1162
1174
1181
1188
1197
1207
1214
1219
1225
1230
1236
1243
1254
1267
1293

-133
98
- 81
- 59
- 45
- 33
- 26
- 19
- 10
0
+ 7
+ 12
+ 18
+ 23
+ 29
+ 36
+ 47
+ 52
+ 86

-

-90
-70
-57
-46
-37

-29
-21
-14
- 7
0
+ 7
+14
+ 21
.+29
+ 37
+46
+57
+70
+90

+43
+28
.,.. 24
+ 13
+ 8
+ 4
+ 5
+ 5
+ 3
0
0
- 2
- 3
- 6
- 8
-10
-10
-18
-

4

-'23

-11
-

+
+
+
+
+
+
+
+
+
+

9
1
5

7
7
5
6
8

7
4
I
- 2
5
- 8
9
-ll
- 8

-

qI, q3' the first and third quartiles, stand at 25° and 7[5° respectively.
m, the median or middlemost value, stands at 50°.
The dressed weight proved to be 1198 lbs.
I

Nature, V 01.

LXXV,

pp. 450-51, March 7, ] 907.
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Diagram, from the tabular values.

I

v · - t0"-

"~/(j"'<l

..'0"---"0'
~ -40-:JV-60-70

..-

~8

. - 90 -/w

The continuous line is the normal curve with p.e. == 37~
The broken line is drawn from the observations.
The lines conneCting them show the differences between the observed and the no~mal.
Accordin~to this method of de.aling with the matter the',Vox populi': was
only wrong nm~ pounds (1207 agamst 1198), or 0 '8 per cent. Galton consIders
that the judgments were not distributed normally and that negative errors
'were magnified andpositive errors minimised by the competitors. But what
if Galton be not fitting the best curve to his data? . It is not. hard to show
that the judgment of the middlemost man is' not' the best meman-'paradoxical as it may seeml Almost any pair of symmetrical percentiles gives
a result with less probable error. For example, the median of the quartiles
t (1162 + 1236) is 1199, only 1 lb. out. Other medians are:
.~.

.~w

w~w

~~~

1195Ibs.

12021bs.

12031bs.

12031bs.

-all better than the middlemost value.
Again the 25° and 75° are far from being the best percentiles to obtain
the "probable error" from, i.e. the quartile does not give the quartile best,
strange as that may appear. If we calculate the quartile from the 15° and
85° percentiles it is t (73 + 55) x 1/1'54 = 41'5 and this is nearly the best
position for determining its value, on the assumption of a normal distribution 1.
With median at 1199 and quartile or probable error 41'5, a much more
reasonable distribution is found, and there is· far less need to assume as Galton
did that the individual judgments are abnormally distributed; it is no
longer true to say that errors in defect have been exaggerated, although
errors in excess are still minimised. Whether the "fit" is a reasonable one it
is not possible to determine when the data are thus given in percentiles.
I have dwelt on the matter, because Galton's use of the values at 25°,50° and
75° to determine the median and quartiles is not the best, and may lead, as
1 Unfortunately the i>e;centile method of tabulation does riot permit of very ready oetermination of the mean and standard deviation and so .of getting the best normal distribution.
But I find after some labour: mean 1197, standard deviation 61'895, leading to a probable error
or quartile value of 41 ~75. These give a far better fit than, Galton's median and qnartile values.
I have inserted a column- on the right of the lable 'giving my results.
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in this case, to an erroneous conclusion. The study of popular judgments
and their value is an important matter and Galton rightly chose this
material to illustrate it. The result, he concludes, is more creditable to
the trustworthiness of a democratic judgment than might be expected,
and this is more than confirmed, if the material be dealt with by the" average"
method, not the "middlemost" judgment, the result then being only lIb. in
1198 out.
Among other matters which much interested Galton was the verification
of theoretical laws of frequency by experiment. He considered that dice
were peculiarly suitable for such investigations t, as easily shaken up and
cast. As an instrument for selecting at random there was he held nothing
superior to dice~. Each die presents 24 equal possibilities, for each face has
four edges, and a differential mark can be placed against each edge. If a
number of dice, say four, are cast, these can without examination be put, by
sense of touch alone, four in a row, and then the marks on the edges facing
the experimenter are the random selection. Galton uses another die, if
desirable, to determine a plus or minus sign for each of the inscribed yalues.
On the 24 edges of this die he places the possible combinations of plus and
minus signs four at a time (16), and of pl~s and minus signs three at a
time (8). Then, when he has copied out in columns his data from the facing·
edges of the first type of dice, he puts against their values the plus or minus
sign according to the facing edge of the sign-die, which gives either three or
four lines at a cast. The paper is somewhat difficult reading, and there are a
good many pitfalls in the way of those who wish experimentally to test
theories of frequency, especially those of small sampling. The importance of
distinguishing between hypergeometrical and binomial distributions, between
sampling from limited and from unlimited or very large populations, and the
question of the returning or not of each individual before drawing the next,
are matters which much complicate experimental work with dice.
Galton, however, was not unconscious of the many pitfalls which beset
the unwary student of the theory of chance. There is an interesting short
paper by him on "A plausible Paradox in Chances," written in 1894 3•
The paradox is as follows: Three coins are tossed. What is the chance that
the results are all alike, i.e. all heads or all tails 1
"Atleast two of the coins must turn up alike, and as it is an even chance whether a third
coin is heads or tails, therefore the chance of being all alike is 1 to 2 and not 1 to 4."

If the reader oan di.r;tinctly specify off-hand, without putting pen to
paper, wherein the fallacy lies, he has had some practice in probability or
has a clear head for visualising permutations. We leave the solution to him
1 Ordinary dice do not follow the rules usually laid down for them in treatises on probability,
because the pips are cut out· on the faces, and the fives and sixes are thus more frequent tha.n
aces or deuces. This point waS demonstrated by W. F. R. Weldon in 25,000 throws of 12 ordinary dice. Ga.lton had true cubes of bard ebony made as accurate dice, and these still exist
in the Galtoniana.
2 "Dice for Statistical Experiments." Nature, Vol. XLII, pp. 13-14, 1890.
3 Natu'1'e, Vol. XLIX, pp. 365-6, Feb. 15; 1894. .
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. remarking that Galton confirmed the accuracy of the 1 to 4 result by an
. experiment with his favourite dice. The paradox is
good example of the pitfalls into which persons are apt to fall, who attempt short cuts in
the solution of problems of chance instead of a.dhering to the true and narrow road."

Us.

For Galton that ., true and narrow road" was the study of the possible permutations, the road followed by the early masters ofthe doctrine of chances.
We have seen how the " Vox populi" was-at any rate in the judgment
of the meat-weight of fatted oxen-not so far from the truth. Galton, in a
paper of twelve years earlier, endeavoured to test the "Vox judicumt," the
reasonableness of the judgments of a presumably educated and trained class
of minds. Galton expected that the various terms of imprisonment awarded
by judges would fall into a continuous series. He limited his data. to
sentences on males without option of a fine, and he dealt with 830 sentences
for terms of years, 10,540 for terms of months and 43,500 for terms of weeks.
All these data give what we now term J-curves-i.e. frequency distributions
similar to those of cricket scores, of incomes or rents-the shortest sentences
in each case being the most numerous, the longest the least frequent. This
is probably the nature of criminality in the population-or as Galton would
put it of "true penal deserts." But Galton does not lay stress on this
remarkable deviation from the normal curve of distribution. He is concerned with another phase of this distribution of criminality, namely that it is
extraordinarily irregular; there are marked preferences for certam terms of
imprisonment. Thus when sentences are reckoned in months, the maxima
occur at 3, 6, 9, 12, 15, 18 and 24 months. In 10,540 sentences in months
there are none at 17 months, hardly any at 11 or 13 months. Galton argues
that three months or a quarter of a year is a round figure that must commend
itself to a judge by its simplicity. He suggests that if our year had been
divided into 10 periods, then 2l periods, the equivalent of 3 months, would
not have been used in its place, or the same penal deserts would have been
treated differently from what they are now. Again, in the distribution of
sentences in years, he draws attention to the emphasis on sentences of 3,5,
7 and 10 years, showing a tendency at first to a unit of 2 years and then,
presumably guided by a habit of decimal notation, a jump from 7 to 10 years.
Galton remarks that while there were 7 sentences for 20 years and 6 for
15 yeanl, there were absolutely none for 19,18, 17 or 16 years. Terms of
weeks are distributed with equal irregularity. Galton argues that' the
powerful cause of disturbance which interferes with the orderly distribution
of punishment in conformity with penal deserts lies in the personal fancies
of judges for certain series of numbers.
"It would be interesting to tabulate the sentences passed by the several judges since their
appointments, to discover their respective peculiarities and personal equations, all who exercise
extensive jurisdiction in criminal cases being included under the title of judge."

There is no doubt that the idiosyncrasies of some judges in the matter
of sentences are as well recognised in the legal profession as by the habitual
criminal himself, but is there not another source of the results observed by
1

"Terms of Imprisonment." Nature, Vol.

LIT,

pp. 174-6, June 20,1895.
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Galton of as great influence as the vagaries of the judicial mind ~ His material
is heterogeneous, in that it covers a great variety of classes of crime from
misdemeanours to felonies. For many of these offences a period of impriBonment, or at least a maximum period of imprisonment, has been fixed by the
legislature itself, and however much a judge might consider an offender to
deserve a longer period of imprisonment he could not inflict it. I think the
irregularity which undoubtedly manifests itself in these results is due as
much to the 'vox legislatorum' as to the 'vox judicum.' This might be easily
ascertained by discussing the returns separated out into individual classes of
crime. Whatever may be the exact origin of the anomalies-which are
certainly present if we hold that anti-social conduct is a continuous variatewe may safely conclude with Galton:
"by moralising on the large effects upon the durance of a prisoner, that flow from such irrelevant
influences as the associations connected with decimal or duodecimal habits a.nd the unconscious
favour or disfavour felt for particular numbers. These trifles have been now shown on fairly
trustworthy evidence to determine the choice of such widely different sentences as imprisonment
for 3 or 5 years, of 5 or 7, and of 7 or 10, for crimes whose penal deserts would otherwise be
rated at 4, 6 and 8 or 9 years respectively."

There is a passage in this memoir which would have delighted the heart
of the " Passionate Statistician." It runs:
" We test thea.cquirements of youths by repeated examinations, but do not as yet employ
the methods of statistics to test the per{ormances of professional men. Examiners, for example,
should themselves be tested in this way!, and I have a fancy that a discussion of the clinical
reports at the various large hospitals might enable a cautious statistician to express with some
accuracy the curative capacities of different medical men, in numerical terms. Before putting
oneself into the hands of any new professional adviser, it would certainly be a grateful help to
know the indices of capacity of those among whom the choice lay, not such as might be inferred
from their performances in school and undergraduate days, or by their unchecked professional
repute, but as they really are in their mature and practical life." (p. 176.)

What a readjustment of values there would be if those" indices of
capacity" were found one morning attached to the brass plates of Harley
Street or inscribed in the more sober black and white of the passages in
Lincoln's Inn!
Two further contributions of Francis Galton may be just mentioned.
.On the death of Dr Samuel Haughton he wrote 2 pointing out that amid
Haughton's many-sided activities he had introduced the" long drop," as the
most painless death by hanging by the neck. Haughton had experimented
on ~he tensile strength of the spine and muscles of the neck and published
a formula for the length of drop dependent on the height and weight of the
culprit. Galton believed Haughton to have omitted a small factor in the
increased section of the muscles of the neck in fat men. The matter, if an
unpleasant one, still needed scientific investigation as a death by beheadingwhich in one case occurred-was not carrying out the sentence of the law.
1 All universities ought to take periodic stock of their exa.miners in the manner suggested.
I have no hesitation in asserting that in many cases the success or failure of candidates is not
a measure of their intelligence, but of their choice of subject and still more of ~he particular
examiner in that subject who has marked their script.
2 Nature, Vol. LVlI, p. 79, November 25, 1897.
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Those who recognise the relative mercy of the long drop may wonder why
capital punishment has not been still further modified in the direction of
scarcely less painful, but more seemly, methods of disposing of the socially
abhorrent.
Galton further contributed a letter to the discussion on "Corporal Punishment" which developed in the Times in 1898. He considered that the writers
on the subject had overlooked two important points:
"The first is, the worse the criminal the less sensitive he is to pain, the correlation between
the bluntness of the moral feelings and those of the bodily sensations being very marked. The
second rela.tes to the connection between the force of the blow and the pain it occasions, which
do not vary at the same rate, but approximately, according to Weber's law, four times asheavy
a blow only producing about twice as much pain. In a Utopia the business of the Judge would
be confined to sentencing the criminal to so many units of pain in such and such a form, leaving
it to anthropologists skilled in that branch of their science to make preliminary experiments
and to work out tables to determine the amount of whipping or whatever it might be that
would produce the desired results. Really these latter considerations might even now be made
the subject of a solid scientific paper of no small interest, but they cannot be more than hinted
at in a. short letter like this, which has to be written in non-technical language."

The unit of pain-quite apart from corporal punishment-seems no more
incapable of measurement than a unit of intelligence. The threshold of the
sensation of pain might be determined in a number of ways, and then correlated with other mental and physical characters of the individual. Like all
Galton's writings, this brief letter suggests unexhausted fields for the persistent and cautious investigator.
Galton's fertility of statistical ideas may be further illustrated by two
papers, one belonging to 1894 when he was seventy-two years of age, and
the other written fifteen years later when he was 87. The first was contributed to the Proceedings of the Royal Societyl and deals with the important
problem of the fertility of marriages according to the ages of father and
mother. The fertility is measured by percentage of families which have a
child when the husband and wife are of the given ages. If a chart be formed
of which one variate is age of father, the second age of mother, and the
percental offspring be inscribed for each pair of ages, then Galton proposes to
represent the loc~ of equal percentages by contours, which he terms isogens.
By a fairly simple, if somewhat rough process he constructs these isogens
for Ko~osi's Budapest data, and we reproduce them below.
The diagram indicates that the form of the isogens as long as the husband
is older than the wife is very closely a system of straight equidistant and
diagonal lines. As a result of this Galton concludes that the fertility of a
husband of age all and a wife of age a w will be closely given by
p= 93-all -aw ,

provided that (i) the wife is not older than the husband, and. (ii) she is not
less than 23 nor (iii) more than 40 years of age.
1 Vol. LV, pp. 18-23. "Results derived from the Natality Table of Korosi by employing
the method of Contours or Isogens."
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Isogens or Lines of Equal Fertility.
F.ther', Age

Illustrations of tlie accu""ey of tlie Isogens.
Wif8

Htulband

Calculated

Actual

23
23
27
31
35
39

27
37
33
35
41
49

43 "/"
33 "/"
33 "/"
9- "/

42 */.

30 "'"
31
"I.
96 "/

5 "I.

6 "/"

i~ *,:

iq:

Probably a. little adjustment would give a. better fitting plane to the
pOI-tioD of the surface under consideration, but Galton's rule gives at any
rate a first approximation of a quite serviceable kind.
Ow' author notes the curious change in the direction of the isogens when
the wife is older than the husband. This seems to me to indicate that when
the wife is older than the husband, the age of the latter i.s of minor importance. Galton interprets it as follows:
"When she [the wife] is from thirty to tbirty-eight she certainty seems to be appreciably
more fertilo with a husband or her own age or somewhat older than she is [thAn] with one who
is younger I. I should hesitate to ascribe this to physiological causes without corroborative
I

. .

. .

The following rosull.ll drawn from his dll.t& do not 800IU to confirm Galton's views:
Age or Wife

...

...

...

Sl

"

"

59

"

17
17'3

16
16'3

10

Percentage Children:
Husband of IlI\m6 age

... 36

22

22

I"

34

26

26-0

21'3

Mean for husbands yOWlSCr
PO U

11-7

6
6·3

3
3·3

"
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evidence derived from breeders of stock. It is v.ery possible that indifference on the part of
'young husbands to aging wives may have something to do with it." (p. 22.)

An important remark made by Galton is that while his table and the
smoothed isogens give the mean percentile fertilities at each age of husband
and wife, they fail to measure the degree of individual variation from this
mean; the nature of this variation, he remarks, could be found from the
original observations with a moderate amount of work, and it would be
of much interest to determine whether it varies in accordance with some
definite law.
The second paper deals with a problem which Galton had special delight
ill handling. Nothing pleased him more than to dispel a current superstition
by statistical criticism. We have already seen how he tested in this way
the objective efficacy of prayer. In the present instance\ with Mr Edgar
Schuster's aid, he attacked the belief widely spread, especially among Roman
Catholics, that Church property sequestrated at the time of the Reformation
carried a curse with it; the effect of the curse was to extinguish the line
of the owner by the death before inheritance of his sons, especially the eldest
son, The phrase "Church property" is applied to estates which were in
whole or part ecclesiastical previous to the dissolution of the monasteries
under Henry VIII, and" Not Church property" ,to those that were not.

Survival of Eldest Sons.
Total number of Owners

Number who were Eldest Sons

Not Church property 459
Church· property

...

464

241

...

...

240

...

...

0/
0
51'7 0/0

52'5

Length of Tenures.
Mean Length

Not Church property
Church property

...

...

27'2 years

...

27'4 years

There is therefore no appreciable effect produced by the curse in either
thwarting the inheritance of eldest sons, or in shortening the tenure of the
ownership of Church property. It was found, however, that Church properties changed hands much more frequently than non-Church properties;
transmissions bl. purchase were almost three times as frequent. Galton was
inclined to ascnbe this to the comparative unsuitability to modern require1

"Sequestrated Church Property." Nature, Vol.

LXXIX,

p. 308, January 14, 1909.
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ments of abbeys, etc., as dwelling houses, to their low situations and bad
drainage, so that those who had experience of them would be the more
ready to sell when the picturesqueness and romance of old buildings created
a fictitious market value. Although this, Galton admits, is pure speculation,
it may indicate that mundane reasons and not supernatural interferences
really account for the excess of transmissions by purchase l •
. I have reserved one statistical paper because of its special importance for
a last illustration of Galton's statistical irlgenium. It appeared in August
1902, when he was more than 80 years old 2. Its title conveys no idea of its
value and would suggest that it dealt only with a minor if interesting point.
But Galton's method of proportioning first and second prizes demands a
knowledge of the average interval between the first, the second and
the third place men in a competition between a number n of individuals.
Hitherto statistical frequency had been looked upon as a continuous distribution, which could be represented by the equation to a mathematical
curve. I know no one before Galton, in 1902, who had proposed to consider
a population for what it really is-a discontinuum with finite intervals
between its individual members when arranged in order of their intensities
with regard to a given character. What are the average values of these finite
intervals, and how do they vary1 What we now term Galton's Individual
Dijference Problem created at once a whole set of new conceptions and suggested questions, a few only of which have as yet been answered. But the
explanation of certain well-recognised phenomena flowed at once. Taking
only 100 individuals supposed to follow a normal distribution for any character the interval between the 50th and 51st is only one-tenth of the interval
between the 99th and lo0th, or between the 1st and 2nd. Given very
large populations indeed mediocrity is crowded together; the exceptional are
1 It is clearly impossible to give a summary of all Galton's many contributions to Nature,
or of his letters to the daily press, although so many of them contain thoughts or suggestions,
which it is sad should not be put on more permanent record. The curious may care to read inter
alia (a) a long letter to the Times, October 6, 1887, entitled "The Proposed Imperial Institute:
Geography and Anthropology,"-the word "Statistics" might have been added. We fear the
existing Institnte, largely deprived by cheeseparing governments of its own buildings, falls far
short of Galton's ideal. (b) Nature, Vol. XXXVI, pp. 155-7 (June 16, 1887) contains a paper
on "North American Pictographs." These interested Galton from more thanone side. He thought
the pictographic calendars of the Indians might be modernised for family records, and for some
years was wont to have a small-medallion drawn illustrating his own family occurrences in the
year. He considered it possible to think by aid of pictographs as Laura Bridgeman had found an
adequate basis for the exercise of a considerable amount of reasoning in the una.ssisted sense
of touch. So also dogs may be occasionally "carrying out some real act of thought by aid of
imagined and symbolic odours." This will seem fantastic only to those who have not observed
what a Pekingese dog does when introduced for the first time to a new house with unknown
occupants. (c)" A New Step in Statistical Science" (Nature, Vol. LI, p. 319, Jan. 31, 1895)
deserves mention, as typical of Galton's splendid generosity to the younger generation when it
came knocking a.t the door. Such innate generosity appears also in (d) a paper on "Bertillon"s
System of Identification" (Nature, Vol.LIv, pp. 569-70, Oct. 8,1896), wherein the "Signaletic
Instructions" there was a not very happy attempt to claim finger-print identification as a
French discovery.
2 "The Most Suitable Proportion between the Values of First and Second Prizes."
Biom.etrika, Vol. I, pp. 380-90.
52-2
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widely separated from each other. I cannot describe better my sense of the .
importance of Galton's Difference Problem than by citing, with but slight
additions, the words I used about it more than twenty years ago l :
"Now, of course, the normal distribution in a general sort of way indicates that the
differences between modal or what the biologists term 'normal' individuals are very small. But
Mr Galton's Difference Problem enables us for the first time to appreciate quantitatively how
much wider the differences are between the extreme (biologists' 'abnormal' or atypical individuals) and modal ('normal' or typical) individuals. Now the range of a distribution being
somewhat aboqt six times the standard deviation, we see that extreme individuals, even in a
population of only 100, IDay be separated. by as much as .firth of the range, while modal individuals have only a difference of 2hth of the range and even individuals at the quartile only
a. difference of ~th of the range. The relative differences become much greater in populations
of several millions.
.
.
- It is not possible to pass over the general bearing of such results on human relations. If
we define 'individuality' as difference in character between a man and his immediate compeers,
we see how immensely iudividuality is emphasised as we pass from the average or modal
individua.ls to the exceptional men. Differences in ability, in power to create, to discover, to
rule men do not go by uniform stages. We know this by experience-our Shakespea.res, our
Newtons, our Napoleons have no close compeers in the populations of their own generationsbut we see a reason for the gulf which separates the genius from ourselves, the phenomenon
. Hows from a characteristic and familiar chance distribution. We ought not to be surprised, as
we frequently are, at the results. of competitive examinations, where the difference in ma.rks
between the first men is so much greater than occurs between men towards the middle of the
list. In the same way the marked individuality of extreme criminality, and the appalling
differences in stupidity and imbecility at the lower end of the moral and intellectual scales,
receive their,due statistical appreciation.
.
We stand in a better position to discriminate the pathologica.l from the merely exceptional;
mere isolation no longer leads us a priori to question the position of an outlying observation or
of an exceptional individual.
In short Galton's Difference Problem leads us to look upon samples of populations, and even
on populations themselves, no longer as arrays of individuals with continuously varying characters, but as systems of discrete units. We see discontinuity in every sample and in every
population. We obtain a new and most valuable conception of a normal or standard population.
It is one in which each individual is separated from his immediate neighbours,-when the whole
is arranged according to any character,-by definite calculable intervals. 'l'hese intervals are,
of course, the average intervals which would be found by taking the mean of many such samples
or populations, but they are none the less of extreme suggestiveness. Just as the continuous
representation by a frequency curve is only an ideal representation of the observed facts, so we
now reach an ideal representation of the actual discontinuity in the given population. As in the
case of many physical investigations, so we find in statistical theory both continuous and discontinuous representations of the phenomena equally important and equally valid within the
legitimate limits of interpretation."

Did 'Galton immediately recognise all that flowed from his treatment of
the proper proportions of first and second prizes? Possibly not; he took
some years to realise all that must eventually flow from his conception of
correlation. But is not this failure to grasp immediately all that results from
a new standpoint the essential peculiarity of the creative mind, whether it
be that of a great scientist or of a great poet? Galton has himself so well
described the workings of the exceptional mind that I need not labour this
points. The mine discovered by Galton more than twenty years ago is far
Biometrika, Vol. I, p. 398.
See the first footnote on p. 236 of this volume. The inspiration is the product of the
subconscious mind. The man who has reached a truth knows it to be true, wrote Spinoza truly
1
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from being exhausted, indeed its treasures are hardly yet touched; and
probably will not be until some laborious German breaks by accident into its
vein of wealth 1.
Admitted that Galton did not see the whole bearing of his conception, yet
as pioneer he blazed the track. His method of approach was simple as usual,
a rough but adequate approximation for the purpose he had in hand. He
took as his average distribution of 11, individuals the normal curve divided
into 11, equal areas, and he took as the character value of his individuals that
corresponding to the areal bisector of each of these equal areas. He might
have taken the means of those equal areas. Neither is in accordance with
the more accurate method of approach which results from a fuller application of the theory of probability. But the difference is not very important
unless the number of individuals be small; thus for a sample of 100 we find:
Method of Median
(Galton)

Method of Mean

Accurate Theory

Distance between first and second

'406

'488

'36.0

Distance between second and third

'210

'215

'202

In terms of Standard Deviation

The ratios of first to second prizes given by the three methods are
respectively: Median 74'6 to 25'4, Mean 76'6 to 23'4, Actual 73'6 to 26'5.
Thus the three methods do not lead to widely different results as far as the
prize ratio is concerned; the first prize may, as Galton observes, be adequately
taken as three times the second. The value for 10 competitors is 71'9 to
28'1 and for 1000 is 74:1 to 25'9. Hence the greater the number of competitors the more accurate is Galton's ratio of 3 to 1. But, as he remarks, the
number in most competitions "is limited by the fact that many individuals
know it would be futile to enter, so that it is reasonable to proportion the
prizes on numbers far larger than are aetuallyentered 2• Galton's inspiration
certainly divined that a better result could be obtained by using the median
rather than the mean in this case!
As far as I know no attention has been paid to Galton's ratio in settling
the monetary value of prizes in athletic competitions 3, agricultural shows and
scholastic awards, Its importance is obscured by the fact that it is merely
an average value, and we are only to-day discovering how the system of
differences-for example, between the first and second individuals-is
but really undemonstrably. What he.did not write was that the applications of a truth are
rarely fully recognised by its first discoverer. It is just because the exceptional mind does not
and cannot exhaust the utility of its own creations that lesser minds value its teachings and
recognise a master,builder.
1 A prophecy which has come unexpectedly true!
See von Bortkiewicz's recent paper on
the range or distance between first and last individuals in a series.
2 The first and second horses in the Derby are not merely the best out of many horses that
actually run, but out of the very much larger number of potential runners.
3 I am informed that the 3 : I ratio is in use in at least one public school, but" the origin of
it is obscure.
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distributed round the mean; we are not even clear as to the frequency of
brackets in competitions of different sizes. There is still much work to be
done on the lines of Galton's Difference Problem.
One conclusion, however, may be safely drawn, namely, that in this
contribution of the octogenarian Galton to the theory of statistics there was
no sign of a failure of that fertile suggestiveness which had led the sexagenarian Galton twenty years earlier to develop his far-reaching ideas on
correlation.
Readers 'of this chapter will have observed that I have avoided almost
entirely any reference to Galton's work on correlation, which is 80 essential a
part of his contributions to statistical theory. This has been done purposely
because it would not only have overweighted an already lengthy chapter, but
its development belongs peculiarly to Galton's statistical studies of heredity.
Both topics will form the subject of chapters in the remaining volume of his
Life, Letters and Labours. It suffices in this chapter to see Galton deeply interested in almost every branch of statistics, but especially in their bearing on
anthropometry. We have seen him pass from geography to ethnology, from
ethnology to anthropometry, and from anthropometry to statistical theory.
In the course of a long and crowded life,. his contemporaries recognised him
as a master-builder and as a pioneer in one branch of science after another.
Space does not permit of our citing the innumerable questions and problems
propounded to Galton by scientific correspondents from all quarters of the
world. Galton's replies would indeed be a repertorium of information and
suggestion, but in the majority of cases the recipients are now dead-for
Galton outlived his generation-and I found the quest for his own letters a
hopeless task. One such quest was, however, fruitful, and forms a fitting
theme with which to close this chapter and volume.
I. THE PROPOSED PROFESSORSHIP OF APPLIED STATISTICS

Florence Nightingale has been usually estimated by that gracious phase
of her life which appealed to the emotional sympathies of a little-instructed
public. For that public she is the "Lady of the Lamp." Sympathy with
suffering is, however, of small avail-no more so than charity·-unless it be
accompanied by administrative insight, and this side of Florence Nightingale's
charactel' has been too often overlooked. She was a great administrator,
and to reach excellence here is impossible without being an ardent student
of statistics. Florence Nightingale has been rightly termed the" Passionate
Statistician." Her statistics were more than a study, they were indeed her
religion. For her, Quetelet was the hero as scientist, and the presentation
copy of his Physique Sociale is annotated by her on every pagel. Florence
Nightingale believed-and in all the actions of her life acted upon that
belief-that the administra.tor could only be successful if he were guided by
I Presented to the Galton Laboratory by Miss Nightingale's niece, Mrs Vaughan Nash, and
now placed beside Da.rwin's gift of the Origin of Species to Galton and Tyndal's gift of his
Belfast Address to Herbert Spencer.
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statistical knowledge. The legislator-to say nothlng of the politician-too
often failed for want of this knowledge. Nay, she went further: she held that
the universe-including human communities-was evolving in accordance
with a divine plan; that it was man's business to endeavour to understand
this plan and guide his actions in sympathy with it. But to understand
God's thoughts, she held we must study statistics, for these are the measure
of his purpose. Thus the st~dy of statistics was for her a religious duty.
_Those who have drawn from the earlier chapters of this volume some
idea of Galton's religion, will realise how close must have been the sympathy
of ideas. For Galton the world was developing; at present under stern
forces a mentally and physically superior human type was being evolved,
and it was the religious duty of man to assist these changes, but for effective
action we must study the laws of evolution, we must know and statistically
know before the pace could be hastened.
_
"When the desired fullness of information shall have been acquired, then and not till then,
will be the fit moment to proclaim a 'J ehad,' or Holy War, against customs and prejudices that
impair the physical and moral qualities of our racel . "

And again:
"The ideas have long held my fancy that we men maybe the chief, and perhaps the only
executives on earth. _That we are detached on active service with it may be only illusory powers
of free-will. Also that we are in Borne way accountable for our success or failure to further
certain obscure ends to be guessed as best we can. That though our instructions are obscure
they are sufficiently clear to justify our interference with the pitiless course of Nature, whenever
it seems possible to a.ttain the goal towards which it moves, by gentler and kindlier ways2."

Thus it came about that for Galton, and for Florence Nightingale, the end
and the means were the same: men must study the obscure purpose of
an unknown power,-the tendency behind the universe; and the manner of
our study must be statistical. Therein, according to Francis Galton, lay
the way to that unsolved riddle of "the infinite ocean of being"; therein,
according to Florence Nightingale, lay the cipher by which we may read
"the thoughts of God." Men of the twentieth century may fail to appreciate
the doctrine of either great Victorian, but of one thing they may be sure,
the belief in both of them amounted to a religion. And what was a religion
to both became at once in both a motive for action. Galton was not content
with the office of teacher, he devoted a large portion of his fortune to the
foundation of a school of eugenics on the basis of probability, that is of the
modern theory of statistics. Statistics were to be applied in gleaning information as to N,ature's immediate purpose, which undoubtedly lies in the
evolution of man's mind, body, and character towards increased energy, and
more efficient co-adaptation. Florence Nightingale strove-possibly with
less scientific insight, but with a wider administrative experience and with no
less religious earnestness-towards the like end. She sought, before Galton,
but with smaller economic resources, to establish a university chair of
"Applied Statistics." I have often wondered how far the final form of
1
2

ProbalJility the Fou1tdation of Eugenics: Herbert Spencer Lecture. Oxford, 1907. p. 30.
Ibid. p. 9.
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Galton's foundation was influenced by his correspondence with Florence
Nightingale concerning this chair of applied statistics. When I sought a
name in 1911 for the new department which should combine the Biometric
and Galton Eugenics Laboratories, no fitter and more historically worthy
name occurred to me than that of "Applied Statistics." Were I a man of
wealth I would see that Florence Nightingale was commemorated, not only
by the activities symbolised by the" Lady of the Lamp," but by the activIties of the. "Passionate Statistician." I would found a Nightingale Chair
of Applied Statistics to carry out the ideal expressed in the letters below.
The first reference of Florence Nightingale to Francis Galton occurs in a
very characteristic letter of hers to Captain (later Sir) Douglas Galton. It
is dated August 7, 1867. In this letter she refers to a Standing Committee
which was being appointed to consider contrivances for dealing with the
wounded after a battle. The keynote to her letter is that apphances kill :
Do away with all huts and marquees, give the wounded plenty of air and
tend them on the battlefield. For every man that dies of his wound five or
six die of the doctors and the removing; as to medicines, make the doctors
swallow them all, all that is wanted is a little brandy and a great deal of
water. But if the wounded are to be tended in extemporised shelters on
the battlefield somebody must be on the committee who understands rough
shelters.
"The only person who has written anything worth having on travelling appamtus is Mr
Francis Galton, a cousin of yours I believe; I should put him on the Standing Committee, if
possible."

It is not till twenty-four years later that Florence Nightingale again
seeks the advice of Francis Galton; he was then 69 and she over 70. She was
reviving one of the great dreams of her younger days and he, with no sign
yet of age, was then actively contributing not a little towards its realisation.
10

SOUTH STREET, PARK LANE,

W. Feb. 7, '91.

Scheme of Social Physics Teaching.
DEAR SIR, Sir Douglas Galton has given me your most kind message; saying that if I will
explain in writing to you what I think needs doing, you will be so good as to give it the
.experienced attention without which it would be worthless. By your kind leave, it is this:
A sCheme from someone of high authority as to what should be the work and subjects in
teaching Social Physics and their practical application in the event of our being able to obtain
a Statistical Professorship or Readership at the University of Oxford.
I am not thinking so much of Hygiene and Sanitary work, because these and their statistics
have been more closely studied in England than probably any other branch of statistics, though
much remains to be desired: as e.g. the result of the food and cooking of the poor as seen in the
children of the Infant Schools and those of somewhat higher ages. But I would-subject always
to your criticism and only for the sake of illustration-mention a few of the other branches in
which we appear hardly to know anything, e.g.
A. The results of Forster's Act, now 20 years old. We sweep annually into our Elementary
Schools hundreds of thousands of children, spending millions of money. Do we know:
(i) What proportion of children forget their whole education after leaving school; whether
all they have been taught is waste1 The almost accidental statistics' of Guards' recruits would
point to a large proportion.
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{ii) What are the results upon,the lives and conduct of ohildren in after life who don't
forget all they have been taught 1
, (iii) What are the methods and what are the results, for example in Night Schools and
Secondary SChools, 'in preventing primary education from being a. waste1
If we know not what are the effects upon our national life of Forster's Act is not this ,a
strange gap in reasonable England's knowledge1
./J (1). The results of legal punishments-i.e. the. deterrent or encouraging effects upon
crime of being in gaol. Some excellent and hardworking reformers tell us: Whatever you do
keep a. boy out of gaol-work the First Offenders' Act-once in gaol, always in gaol-gaol is
thecr,.<Ile of crime. Other equally zealous and active reformers say-a boy wust be in gaol once
at least to learn its hardships before he can be rescued. Is it again not strange in practical
Eng.land that we know no more about this1
B (2). Is the career of a criminal from his first committal-and for what action-to his last,
whether (a) to the gallows, or (b) to rehabilitation, recorded 1 It is stated by trustworthy persons
·that no such statistics exist, and that we can only learn the criminal's career from himself in
friendly confidence-what it has been from being in gaol, say for stealing a turnip for a boys'
feast, or for breaking his schoolroom window in a temper because he has heen turned out of
school for making a noise-to murder or to morality.
In how many cases must all our legislation be experiment, not experience! Any experience
must be thrown away.
B (3). What effect has education on crime1
(a) Some people answer unhesitatingly: As education increases crime decreases.- (b) Others
as unhesitatingly: Education only teaches to escape conviction, or to steal better when released.
(c) Others again: Education has nothing to do with it either way.
C. We spend JJ)illions in I'lltes in putting people into Workhouses, and millions in charity
in taking ,them ou.t. What is the proportion of names which from generation to generation
appear the same in Workhouse records1 What is the proportion of children de-pauperised or
pauperised by the Workhouse1 Does the large Union School, or the small, or 'boarding out'
return more pauper children to honest independent life1 On girls what is the result of the
training of the large Union Schools in fitting them for honest little domestic places-and what
proportion of them falling into vice have to return to the Workhouse 1 Upon all such subjects
how should the use of statistics be taughM
D. India with its 250 millions-200 millions being our fellow-subjects, I suppose-enters
so little into practical English public life that many scarcely know where this small country is.
It forms scarcely an element in our calculations, though we have piles of Indian statistics. (As
to India the problems are:J
(i) Whether the peoples there are growing richer or poorer, better or worse fed and clothed 1
(ii) Whether their physical powers are deteriorating or not 1
(iii) Whether fever not only killiil less or more, but whether it incapacitates from labour for
fewer or more months in the year1
(iv) What are the native manufactures and productions, needed by the greatest customer
in the world, the Government of India, which could be had as good and cheap in India, as those
to be had from England 7
.
(v) Whether the native trades and handicrafts are being ruined or being encouraged under
our rule1
(vi) What is the result of Sir C. Wood's (1853) Education Act in India1
These are Qnly a very few of the Indian things which-I will not say.are hotly contested,
for few care either in the House of Commons or out, but-have their opposites asserted with
equal positiveness.
I have no time to make my letter any shorter, although these are but a very few instances.
What is wanted is that so high an authority as Mr Francis Galton should jot down other great
branches upon which he would wish for statistics, and for some teaching how to use these statistics
in order to legislate for and to administer our national life with more precision and experience.
One authority was consulted and he answered: "That we have statistics and that Government must do it." Surely the answering question is: The Gc,vernment does not use the statistics
which it has in administering and legislating-except indeed to "deal damnation" across the
floor of the H. of C. at the Opposition and vice versa. Why1 Because though the great majority
POll
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of Cabinet Ministers, of the Army, of the Exeeutive, of both Houses of Parliament have received
a university education, what has that university education taught them of the practical applica,tion of statistics1 Many of the Government Offices have splendid statistics. What use do they
make of them1 One of the last words Dr Farr of the General Register Office said to me was:
" Yes, you must get an Oxford Professorship; don't let it drop."
M. Quetelet. gave me his Physique Sociale and his Anthrop0rMtrie. He said almost like
Sir Isaac Newton: "These are only a few pebbles picked up on the vast seashore of the ocean
to be explored. Let the explorations be carried out."
You know how Quetelet reduced the most apparently accidental carelessness to ever recurring
facts, so that
long as the same conditions exist, the same "accidents" will recur with absolutely unfailing regularity 1.
You remember what Quetelet wrote-and Sir J. Herschel enforced the advice-"Put down
what you expect from such and such legislation; after - - years, see where it has given you
w'hat you expected, and where it has failed. But you change your laws and your administering
of them so faSt, and without inquiry after results past or present, that it is all experiment,
see-saw, doctrinaire, a shuttlecock between two battledores."
Might I ask from your kindness-if not deterred by this long scrawl-for your answer in
writing as to heads of subjects for the scheme1 Then to give me some little time, and that you
would then make an appointment some afternoon, as you kindly prqposed, to talk it over, to
teach, and to advise me1 Pray believe me, Yours most faithfully, FLORENCE NIGHTINGALE.

as

I confess-but then I am. a prejudiced person, for the prophetess was
proclaiming my own creed-that this lett-er appears to me one of the finest
that Florence Nightingale ever wrote. What is more it is almost as. true
to-day as it was thirty years ago. We are only just beginning to study
social problems-medical, educational, commercial-by adequate statistical
methods, and that study has at present done very little to influence legislation.
What is more the requisite statistical teaching on which real knowledge
must be based has hardly yet spread throughout our universities. The time
has yet to come, when the want of a chair of statistical theory and practice
in any great university will be considered as much an anomaly as the absence
of a chair of mathematics. The logic of the former is as fundamental in all
branches of scientific inquiry as the symbolic analysis of the latter.
To many it may seem as if we had here a proposal which Galton would
welcome at once, none would doubt that he would give the closest consideration to it. But to those who knew Galton well three points of hesitation
would suggest themselves: (i) He had no faith in a man simply because he
was a professor; the men who in his day had made the most important
contributions to science-Darwin, Wallace, Lubbock-and such personal
friends as Spencer and Groves-were not professors. (ii) He did not till long
after this lose his faith in working by committees, or in some form of cooperative work~. (iii) He believed that small monetary prizes would produce
excellent research work by able young men, and overlooked the fact that a
stiff preliminary training is needful (then wholly lacking in statistics) if
1 Footnote.
I presume that no one now but understands, however vaguely, that if we
change the conditions for the better, the evils will diminish accordingly.
2 He had experienced the great value of the Meteorological Council and the Rew Observatory Committee, but these were largely homogeneous groups of highly trained men. Some of
Galton's later committees, selected with the most catholic spirit, were such heterogeneous teams
that he might as well have harnessed a thoroughbred, a mule, an ass and a camel to his wain,
and have hoped for reasonable progress!
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even the highest ability is to be productive of really scientific research.
Without realising these characteristic elements of Galton's mind-phases
of which I saw closely in after years-the reader cannot appreciate the
trend of the present correspondence.
Galton at once thought most carefully over the matter. I have before
me the rough notes he drafted before he replied. A few extracts from these
notes emphasising my points may be made.
Professorship of Social Statistics.
Need of a professor of the theory of statistical methods and the application of them to
definite social problems.
Higher laws of statistics, a mathematical head required.... Professor will never get a. class.
Query as to Oxford at all 1 and query as to a professor 1 He will draw a big salary for certain
but that is all you can be sure of....
Great difficulty of interrogating K ature etc. aright. One wants a committee for discussion.
Great loss of time by false lines of quest.. .. A man like Moltke to plan campaign; not necessary that he himself should work out results ... that might be done by special grants....The
hardest task is to frame questions. To obtain [Qen who shall be masters not slaves.of statistics
and whose hpAtrts shall be set on the solution of social problems.... Each problem is a separate
and severe problem to be attacked in its own way by such facts &8 are available....

This is all true, but it is not the whole truth. I take it that the kernel
of Florence Nightingale's proposal was the foundation of a school of higher
statistic&, and the production by it of minds keen on applying novel methods
to social problems. It was not till much later that Galton fully realised this,
giving up his faith in committees and in work to be done by small grants for
essays. The chief factor in that change was, I believe, his friendship with a
professor of the best type, W. F. R. Weldon, whose energy, idealism and
enthusiasm, showed Galton how much could be achieved by the right
academic spirit.
.
With these precursory remarks I give Galton's reply.
42 RUTLAND GATE. Feb. 10, '91.
DEAR MISS NIGHTINGALE, I think most progress ma.y be made if I send the general ideas
tha.t your letter suggested to me, rather than by dela.ying to wake a. list of subjects suitable for
inquiry; the reason why will be seen directly.
In the first place your object of obtaining a supply of men well versed in the appropriate
methods of statistics, who shall apply them to the social pcoblems of the day, seems to me a
most worthy one, and well deserving a great effort.
In addition to the problems you specify, such may be mentioned as :
(1) Number of hours' work, and corresponding amount and value of output in different
occupations, whether pllrely mechanical, partly mental or aesthetic.
(2) The effect of town life on the offspring, on their number and on their hea.lth.
(3) What are the contributions of the several classes-as to social position and as to residence-to the population of the next generation1 Who in short are the proletariat Y
In pursuance of what I hAve said above I will not multiply instances.
The real difficulty in treating these and similar subjects is to specify exactly what is aimed
at in a way free from all ambiguity, and again in a way to which the statistics that are avail·
able will give an answer also free from ambiguity. The difficulty of the physicist is to interrogate
Nature by framing searching questions to her, and it is by this method, the applications of which
seem so simple, after some philosopher has had the ingenuity to think of them,· that all physical
science is forwarded But there are very few men capa.ble of interrogating Nature aright; those
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who are become the great men of science. Now the difficulty in social statistics is of exactly th~
same kind, but greater. Therefore by no straightforward and expeditious method can the problems
in which you-and I may be permitted to add myself-are so much interested, be solved. Each
is a separate and difficult undertaking requiring a vast deal of thought and planning, just like
planning a campaign. Quetelet's own history is an example of this. His promises and hopes
and his achievements in 1835-6 remained in statu quo up to the last edition of his- work
(Physique Sociale) in 1869. He achieved nothing hardly of real value in all those 33 years 1.
So again Buckle, who started with a flourish of trumpets in the first chapter of his History of
Civilisation, did next to nothing beyond a few flashy applications that have rarely stood aftercriticism.
The way in which your object might best be attained requires, I think:
(1) A man (or men) conversant with the methods, and especially the higher methods, of
statistics.
(2) Conversant with the existing statistical data.
(3) With his heart directed towards the solution, one by one, of such parts of such of your
problems as he can, after much thought, see his way to attack successfully.
(4) Proportioning his labour so as to stop short when he has reached a fairly near approximative result, and not to waste himself in figures in order to procure a slightly closer approximation. In short he must be the master and not the slave of his statistics. The waste of effort
by statisticians seems appalling. (I know it is so in meteorological statistics.)
How to get all this1 I gather that you have in view the establishment of a Professorship
or Readership at Oxford. Before youfix your mind in that direction or in that of Cambridge,
I should like to tell you by way of warning the experience our Geographical Society has had
in doing the same for Geography in the two Universities. I happen to have been closely connected with the movement and am indeed going down to Cambridge next week to see if the
dismal want of success of our Reader there can be obviated. The result of very much inquiry
has been, that unless the subject on which a Professor lectures has a place in the eJql.Iliina.tions
he will get no ClasB at all. His position will be that of a. salaried sinecurist, which is proverbially
not conducive to activity. 'Still, he would have leisure and personally would have interest in
his work, and if only a Reader, is removable after 5 years. A professor is permanent. He would
live in much isolation at Oxford as far as his own subject is concerned, for all the main interests
of the place are scholastic, and many of them are rather petty. It occurs to me that perhaps as
good a way as any might be to found a professorship at the Royal Institution in London, and
to require a yearly course of lectures. The Royal Institution audience is just the 80rt to stimulate on the one hand and to curb .the vagaries of the inquirer on the other. It is a mixture of
some of the ablest philosophers, of many persons of wide social interests and of the gen~ral public.
The existing professors are all men of the highest ability in their several lines : Lord Rayleigh
in Physics, Dewar in Chemistry, Victor Horsley in Biology. If a Professorship in Social
Statistics could be established there on the same basis as those mentioned, it would have to be
nominally renewed each year up to five years' (I think) tenure. Then the re-election is for
another (practically) 5 years. The cost is, I think, about £300 to £500 a year, not more.
Pray excuse my impertinence if you think it such, in venturing to suggest, but my only object
is to show what seems to me to be the best direction of action. I think London would be by
far the best residence for an inquirer into social statistics. Believe me, Very faithfully yours,
FRANCIS GALTON.

Looking back after thirty years one is compelled to t,hink that Florence
Nightingale's scheme, if it could have been carried out, was essentially better
than Francis Galton's. How could a school of trained applied statisticians have
been created by six lectures a year at the Royal Institution; that institute has
a most valuable platform for announcing in a popular way the results ofrecent
research, but it is not an academic centre for training enthusiastic young
1 I venture to think that this is far too sweeping, it overlooks not only what Quetelet
achieved in organising official statistics in Belgium, but his great work in unifying international
statistics.
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minds toa new departure in science. The very names mentioned by Galton
are those of men who had become famous for research in their own lines
before they became "professors" at the Royal Institution, of men, whose
means of support did not depend on that institution. Looking round the
possible field of candidates in 1891 what man was there who would have
fulfilled .the same conditions in statistical science as these men in their
respective branches 1 There was only one man-Galton himself-and it is
quite .certain that he had not that man in view. And also that, if the endowment had been made, and others had suggested him, he would have refused
the post. It could have contributed nothing to his influence or research
activity, and would have curtailed his freedom in a way wholly distasteful
to him. There is small doubt that Florence Nightingale's plan of a professorship round which a school of young enthusiasts might be developed
was the wiser, if less showy policyt. Between Galton's letters of February 10
and March 15, a brief note written by him on February 19"it would give me pleasure to call and talk over the scheme when you feel disposed. The more
I think of it the more important it strikes me to be"-

indicates that the discussion had been continued by interview. During this
or a later meeting Florence Nightingale must have emphasised the importance
of a "school of youngish men." But Galton did not surrender his Royal
Institution lectureship, or his advisory committee, or his essayists. 'tvriting
on March 15, 1891, he says:
With reference to your scheme, I have not been idle but have made some few inquiries; of
course withholding your name. I think the net result is this:
(a) Lectureship or Professorship at the Royal Institution with the duty of giving at least
six lectures a year and writing a paper.
(b) A studentship, prize or scholarship at Oxford or Cambridge.
(c) A regular Professorship somewhere. Query in London.
(rl) Endowment of a Course of Annual Lectures-like the Hibbert Lectures-at some great
centre. Query in London.
The selection between these would depend much on the funds disposable eventually.
There is no doubt that a small body of youngish men inspired with a common enthusiasm
would do incomparably more than any endowment can ensure. One is often in despair at the
thought of how little money can secure in the way of original work. The enthusiasm I mean
is not that which is fed by public notice or high patronage, but by the intelligent kindly interest
and prompt appreciation of a very few capable and honoured people like yourself of whatever
really good work maybe done. In short one wants a school of inquirers,having a nucleus of
a few able and single-minded persons, not distracted by too many other interests, to originate
and maintain the enthusiasm of their fellows and co-adjutors.
Then again some journal suitable for receiving such memoirs, long or short as the case may
be, is a desideratum, as well as means of discussing them. This raises the question whether
the Statistical Society might not appropriately be the body, in whose hands the endowment
might be placed, in order to forward your object under the best attainable safeguards. Most
statisticians belong to it, a.nd a suitable committee of them might be trusted.
I will take the chance of finding you at home about 5 to-morrow (Monday) unless I receive
a card to the contrary, Very faithfully yours, FRANCIS PALTON.
1 An energetic professor would very soon have compelled even Oxford or Cambridge to
grant degrees on the basis of "schools" or triposes in statistics, and I do not despair of such a
future after the full admission of women to Oxford, and the extreme diffi9ulty, even for a.
Cambridge don, to detect any feminist push in a proposal to graduate in statistics!
53-3

422

Life and Letters of Francis Galton

It is strange that Galton did not grasp that of his four alternatives (c),
Florence Nightinsale's own suggestion, was the sole one that could lead to a
school of "enthUSIastic youngish men," and that even such young men could
Dot do their work in the spare moments of other employments; it was not
only that they would need a leader, but they would need a livelihood. How
strangely different the development of modern statistics might have been,
had Galton confined himself solely to Florence Nightingale's proposal of a
professorship and the creation of a school of social statistics or as she later
headed some of her letters" Applied Statistics"! Boldly to have said we
need £50,000 or £60,000 to carry out a real scheme would have been the
wisest policy. Can we between us and with the aid of others who realise
o~r standpoint induce the public to see the importance of the whole matter,
and aid in such an endowment? Instead of appealing to the enthusiasm
that a big scheme might have raised, Galton drew up a memorandum to be
sent round to a number of prominent statisticians asking their advice as to
the disposal of a sum of £4000 available to further the scientific study of
social problems from a statistical point of view. He stated that a plan had
provisionally commended itself for the distribution of three hundred pounds
III honoraria of .£50 each to a few selected writers, who should severally draw
up a list of what seemed to them to be the most feasible problems in the
branch of inquiry with which they were familiar.
.
"It would 00 their part to think out and to draw up reasonable plans of campa.ign, specifying
the a.vaila.ble data now in existence, and such other data as would be required, and which a.t
the same time might .00 procured without serious difficulty."

The simultaneous direction of these six highly competent persons to
different branches of the same scheme would, Galton thought, greatly assist
in its inauguration and drawing public attention to its importance.
The fundamental suggestion then made for the remainder of the endowment was that of the Royal Institution lectureship. There is no evidence
that this memorandum was ever issued, or received Florence Nightingale's
approval. Indeed some of the sentences in later letters seem to suggest that
it did not. She writes in a letter of April 19 (1891) with regard to the
subjects of the essays:
"I would only suggest that the statistics on business which the Statistical Society so often
a.nd so wisely publishes are not quite the sort of thing, nor are Hygiene and Sanitation
proper, for which also there is already much large machinery, official and unofficial. And I
would ask:- Would 'the matters that affect a. large part of the community' include such subjeots
a.s so press on my mind, a.nd to which you have so generously given a home1"

and then she reiterates the headings of the suggested topics of her first
communication. Again, in a letter of a few days earlier evidently referring
to the leaders of the Statistical Bociety whom Galton proposed to consult:
"Mr Giffen, I suppose, is a bright particular star, but not in my line of business-that of
moml sanitation. Nor Sir J. Farrer. Also they are not your 'youngish men' whom you so
wisely and so well propose to collect and educate."

It is not of importance for us now to know how far Galton's proposals
(ailed to satisfy Florence Nightingale, or how far further examination of
economic possibilities on her own side cooled her ardour.
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In 1891 a Demographic Congress was to meet in London and Galton
suggested that a memoir should be read before the Congress, if 'possible
under Miss Nightingale's name, urging the more systematic collection and
utilisation of demographic statistics, with a view to applying them to the
solution of social problems. It is not clear from the remaining letters
whether Florence Nightingale, while ap~rovin~ of this scheme, was unwilling that her. name should be associated WIth it; still she was very
desirous that her three or four problems should be especially mentioned, and
remained willing to subscribe towards honoraria for the proposed essays. On
April 21 Galton sent another letter, enclosing a memorandum, which was
to be circulated to "half a dozen or so eminent authorities" asking about
precise subjects and persons. This memorandum runs:
It is desired to promote Statistical Inquiry into the efficiency of legislative acts, intended
to promote the well-being of large classes.
With this object in view it is proposed during the present yea.r to offer £50 to £75 in
remuneration for each of two or three essays, severally referring to selected branches of any
of the following subjects: (i) Board School Education, (ii) Treatment of the Criminal Classes,
especially of boy-offenders, (iii) Effect of Poor-Law and Workhouses, whether de-pauperising
or not.
.
A statement or discussion is dellired in each essay of the nature and value of the statistical
information now accessible, and of such other informa.tion as exists in an unpublished form, and
a.gain of· such as has not yet been collected but which might apparently be procured without
serious difficulty. It is then expected that the writer would discuss the ways in whioh these
data should be treated so as to lead to sound and practically important conclusions with the
minimum of difficulty.
Should the results of this first attempt be encouraging, it is proposed to follow it up by
further action in future years, perhaps of a wider character.

Galton's letter appears to have remained a month unanswered. The
original proposal 1 had shrunk to comparative insignificance, and it is little
wonder that there was no enthusiasm for it in its final form. On May 23,
1891, Florence Nightingale wrote apologising for her 'delay-"I can only
sum up my apologies in: how good you have been and how bad I." She
returned Galton's memorandum initialed and asked him to send it to the
e~inent authorities he might select. Five days later Galton replied t~at to
hIS sorrow he must say that the season was too far advanced for hIm to
attempt to carry through the preliminaries with hope of success:
"You would necessarily and naturally have to be consulted at each important stage, financial
arrangements would ha.ve to be ma.de and there is not now time for doing an this before the
vacation begins and people, especially those of the Universities, scatter. I therefore am'obliged
to desist for the present at least.•••The more I think of it the more convinced I am that the
assurance in some form of a continuation of these awards or other form of endowment would
be an important element of success."
1 As drawn up by Francis Galton and corrected by Florence Nightingale evidently at their
first interview this ran:
- - - - is desirous of founding a professorship of statistics, to be called by the name of
the - - - - Professorship of Statistics, for promoting by means of lectures or otherwise the
cultivation and improvement of statistical science, and especially its practical application to
social problems.
.
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A last brief letter closes the correspondence:
10

SOUTH STREET, PARK LANE,

W. June 13, '91.

Statistical Inquiry Essays.
I sorrowfully acknowledge your just award that the season is now too far
advanced for you to attempt to carry out the preliminaries. I can only hope that when the
vacations are over 1 may still appeal to your wisdom. You have been more than kind. And
no one could do for the matter what you would. 1 trust your Demography is making favourable
progress. I am ever yours gratefully, FLORENCE NIGHTINGALE.

My

DEAR SIR,

One can' but regret this conclusion to what might have been a great
success, the realisation of an ideal common to two of the most remarkable
minds of the nineteenth century. They were both "passionate statisticians,"
both saw a great need-a need which still largely exists-and both had
shown themselves capable of carrying great enterprises to successful conclusions. Yet somehow Francis Galton seemed to overlook the very kernel
of Florence Nightingale's scheme, and the whole vanished in a trivial essay
project. Yet the correspondence was, I believe, not without influence on
Galton himself, and probably contributed not a little to guide him consciouslyor unconsciously when he came to make his own foundation in linking
it up with a school of statistical training. An additional twenty years demonstrated to him not only the futility of advisory committees, but how little
in the way of research could be achieved by the offer of small monetary prizes.
Something would certainly have failed in this chapter, if we had been
unable to show even this slender link between the master builder of the
modern theory of statistics and the "Passionate Statistician" whose mind
had been so deeply stirred by his greatest forerunner, Quetelet:
"I might have done it for you. So 'it seems:
Perhaps not. All is as God over-rules.
Besides, incentives come from the soul's self,
The rest avail not."
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Note illustrrating F1'ancis Galton's Views on Religion.
I found the following remarks in Francis Galton's handwriting among
material collected for a new edition of Inquiries -into Human Faculty. Its
bearing on what has been said on pp. 257,282, and in the footnote, p. 102 will
be obvious, The date of the manuscript must be about 1892.
Probably everyone has at some time had the feeling that if a dearly loved parent were taken
from him, the grief and loneliness after the loss would be insupportable; yet parents die, and
their children, after a burst of poignant grief, recover themselves and survive, and most persons
of middle age are orphans, leading happy lives full of interests, and mellowed rather than
saddened by recollections of the past. The early loves of men and women are intense j they are
wholly bound up ill one another and the words 'for ever' and the like are the stock expressions
of their phraseology, but how transient in many cases are these dispositions. The mind is not
wholly dependent on its anchorage to anyone given sentiment j if it be cut adrift, at least in
early life, after a short while new interests will-arise, to which it will moor itself as securely as
before. The sense of necessary dependence on any given sentiment may be very strong, but its
reality is belied by the experience of what daily occurs around us. Thus if a suspicion were
lodged in the mind of a fervent Roman Catholic that the Virgin Mary exercised no protective
power over him, the dread lest that suspicion should grow into a conviction would be a far worse
terror to him than the anticipation of any earthly orphanage; yet Protestants holding that view
lead lives as calm as those of the Catholics. Similarly, the thought to the Christian of being
orphaned of Ohrist is no less horrible; but Jews and Unitarians, some of high position in society,
and others, philosophers and men of letters, having no belief in the incarnation and intercessory
powers of Christ, live and die as contentedly as Christians. So again, the thought of being
orphaned of the paternal guidance of a being having the peculiar attributes of the Jewish
Jehovah, would give a terrible shock to many, yet it is notorious that the majority of thoughtful
Germans and numerous English Agnostics, whose views on other subjects are treated with
general respect and who lead well balanced and contented lives, do not entertain that belief.
It is astonishing how devoid of sympathetic intelligence most men are. They are afraid to face
the fact that good and able men disagree fundamentally on the elements of religious doctrine,
and that therefore no certainty can be claimed for anyone of these doctrines. At the best they
are only persuasions.

