CHAPTER X

" THE EARLY STUYD OF HEREDITY: CORRESPONDENCE WITH
ALPHONSE DE CANDOLLE AND CHARLES DARWIN

. “There is a 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 Improvement, p. 123.

A.- DE CANDOLLE AND ENGLISH MEN OF SCIENCE

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 Fortnightly’. 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 her-
self, 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 I am far from
certain Francis Galton fully sympathised. While advanced in many ways
far beyond his dontemporaries, 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 unde-
finable charm ; but the gradual entry of highly trained women, even 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
thiat 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 per-
mission) the following fine letters from Miss Emily Shirreff, a woman of much

1°«] am 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 -
proposals 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?

The letters referred to run as follows :

TrE CoLLEGE, HircHIN. March Tth *70

Sir, Having just read your remarkable book on Hereditary Genius, I hope I may be ex-
cused 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 madness! 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 precarions 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. No one would hail more
gladly than I should a rebellion against the miserable system which has driven women to
marry 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 seems strange that those who watch the workings of society see apparently
without an effort at resistance 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 at greater length than 1 at all intended and can only hope you will excuse
my followingthe train of thought roused by your speculations.

Believe me, Yours sincerely, EMILY SHIRREFF.

In a postscript the writer gives a number of corrections for a later
edition of the Hereditary Genwus. 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
ceftainly was not forthcoming in 1870,

! Bhe was on the first Girton College 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 gravity of women’s activities and opinions.
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TeE CoLLEGE, HrrcaiN. March 16th °70

DEear Sir, I have been thinking very much about the opinion I expressed to you con-
cerning 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. Dikon’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 govern-
ments 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. T 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 T 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 abortive without the other, I say this
only to let you know that 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 SHIRREFF.

I do not think Galton fully heard this knocking of the younger gene-
ration on the door. He had assumed that the abler men could %mve 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 un-
married’. You may press upon her the religious duty of race-betterment,

' 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 she may put you to confusion by distinguishing between the social and
’ honm_lrable duty of parentage, and the individualistic and onerous duties of
marriage. We may much desire, I fear now in vain, to see Galton’s replies
to these letters; but I do not think he saw how the emancipation of women
must change:the aspect of his proposals for race-betterment!. Had he done
80, he must surely have given us some light on one of the most difficult
problems of our present day civilisation. I cannot find trace of it in Galton’s
later writings on eugenics, and the present legislative pittance -to lying-in
mothers of the artizan classes is only a travesty of what the eugenist under-
stands by the endowment of the physically and psychically abler mothers in
each caste of our modern highly differentiated social organisation. -
_ We have further evidence, however, of the manner in which Hereditary
Gentus stirred up men by its suggestions, if not to new investigations, at
any rate to the publication of work they had in mind. Noteworthy in this
respect is Alphonse de Candolle’s book : Histoire des Sciences et des Savants
depurs deux Siécles, 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
a botanist, more impressed than Galton with the influence of énvironment,
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
of the intellectual life of that little country. Certainly some of his criticisms
of Galton 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 a certain amount of friction these two able men became friends
and mutually inspired each other’s ideas and work. Just as we may consider
De Candolle’s work as brought to birth—perhaps prematurely—by Galton’s
Hevreditary 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®.

_ 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 scientific friends—Darwin excepted—were largely verbal. They are
lost in the after-dinner talks of the Athenaeum and of the Royal Society clubs.

1 He was not opposed to the academic education of women—witness the following letter of
Charles Darwin to his 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 on both sides did not think it worth voting. The ‘minority was received with jeers.
Horace was sent to the Iadies College to communicate the success and was received with
enthusiasm.” Frank and F. Galton went up to vote. We had F. Galton to Down last Sunday.
He was splendid fun and ‘told us no end of odd things.” 4 -Century of Family Letters, 1904,
Vol 1, p. 315, - : f

.. But Galton naturally did not realise all that would flow from the movement.
- % ¢1 thought that a somewhat similar investigation might be made with advantage into the

history of English men of science.” Memories, p. 291.



PLATE XIV

Down (Beckenham, Kent), the home of Charles:Darwin from 1842 to his death in 1382,
From a photograph by Dr David Heron.
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42, RurLAND GATE, LoNDON. Dec. 27/72.5

DEAR Sig, I thank you much for your volume which I received about a fortnight since and
which T have read and re-read with care and with great instruction to myself. Allow me to con-
gratulate you on the happy idea of accepting the nominations of the French Academy and similar
bodies as reliable diplomas of scientific eminence, and on thus obtaining a solid basis.for your,
reasoning. I must however express no small surprise at the contrast between your Jjudgeinént
on my theories and your own conclusions. You say and imply that my views on hereditary*
gemius are wrong and ‘that you are going to correct them; well, I read on, and find to my
astonishment that so far from correcting them you re-enunciate them. I am perfectly unable
to discover on what particulars, speaking broadly, your conclusions have invalidated niine,
They have largely supplemented them, by thoroughly working out a branch of the inquiry into’
which I never professed to enter, but I literally cannot see that your conclusions, so far 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 hereditary and that intellect is dependent
on structure and must therefore be inherited (p. 326)—that for success, an individual must
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 that
ability—the “powvoir”’— may manifest itself in many ways. I feel the injustice you have done to-
me strongly, and one reason that I did not write earlier was that I might first hear the inde-
pendent verdict of some scientific man who had read both books. This I have nowdone, having seen
Mr Darwin whose opinion confirms mine in every particular. Let me, before proceeding to more
agreeable subjects, 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—1I nevér
sald anything of the sort. What I did say was against the “pious,” that is the over-religious.
My genealogies are full of clergymen:—in the list you give, p. 381, I doubt if any of the 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 footnote to p. 383, the sons of English’
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 were put
into the Navy, which is a less costly profession, and Admiral Lord Nelson was one of such.-

I regret very much that you did not succeed in working out the genealogies-of the sciehtific
discoverers, on whom you rely, and on both sides. However there is no deuying 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 great statesman—
but 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 circumstances than the born-
geniuses about whom I chiefly busied myself, and are therefore all the more-suitable subjects.
for an inquiry like yours, into the effects of different circumstances. - R S

One of the most striking things to me in your book is the chilling influence-on scientific
curiosity you prove to result from religious authority. The figures you give seemt to me of the
highest importance. I am also greatly impressed with the conditions of fortune (funds not landy
and the. desire for an European rather than a local reputation which you ascribe to religious
and other refugees,—Switzerland’s reputation seems made by the Huguenots, Euler and Haller
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? If you
cut off the sons of pasteurs I do not find that equality ¢ re-established, nearly.—Then see p. 40
where out of 20 fathers of associates only 4 were pasteurs and of all these associates only-one
wasg Catholic.—There remain 14 non-clergy and 2 Quakers as parents of 16 Protestants to that
1 Catholic. Is not ‘Protestant’ a deceptive word? I.fear most of the scientific men would be
more truly described as ‘infidel’ or ‘agnostic.’ S ' - L

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.” S B

© :In your table XTI of the scientific value of a million of different races, T note, what appesars 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 a plethora of children and of persons too young to be
academicians. Take as sample and not very incorrect figures, that America U.S. doubles in 25
years, England in 50 and that France remains stationary. Then your calculation would do
about a four-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 com-
parison would be with the number of persons in the nations above 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 ¢‘état momentané lors de la conception.”
Am I doing you an injustice in supposing that you argue on the hypothesis that conception and
copulation are simultaneous? I certainly understand you do (pp. 311-2) but how can the argu-
ment stand? 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 ovary.

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 ?
The people here who administer ours are not scientific.

I have written an audacious article for Fraser’s Magazine in Jan./73 of which I will send
you a copy. Believe me, faithfully yours, FRANCIS GALTON.

To M. ALrHONSE DE CANDOLLE.
GENEVE. 2. Janvier 1873.

-MONSIEUR ET HONORE COLLEGUE, Le volume que j’ai publié vous a causé un mélange d’impres-
sions agréables et désagréables. Je puisen dire autant de votre lettre du 27 Décembre mais avant
de discuter certains points, je désire vous faire une déclaration générale. S'il m’échappe, dans
les 482 pages de mon livre, une phrase, un mot pouvant faire douter de mon respect pour votre
impartialité, votre caractére et votre talent d’investigation, ce ne peut &tre absolument que par
erreur et contrairement i mes intentions. Vous avez toujours cherché la vérité, J’ai apprécié
beaucoup votre travail et s'il n’était pasinusité de transcrire de nombreux articles d’un auteur
je vous aurais cité encore plus souvent.

L'idée de consulter les nominations par les Académies m’est venue il y a 40 ans! J’avais
prié un de mes amis de prendre au sécretariat de I'Institut les listes des Associés étrangers et
Correspondants de 1750 en 1789. Les noms modernes sont aisés & trouver ailleurs. J’avais
redigé en 1833 un mémoire sur ces listes de Paris et sur celles de la Société Royale. Si je ne
I'ai pas publié alors c’est qu’il me semblait un peu présomptueux chez un jeune homme de
mesurer ainsi la valeur de savants illustres, parmi lesquels se trouvait son pére et quelques
hommes distingués 4 .c6té de lui. Une fois moi-méme sur certaines listes, il me répugnait d’en
parler. Enfin, 4 66 ans, aprés une série de travaux spéciaux propres & justifier ma position, le
courage m’est venu et j’ai pensg pouvoir m’élever au dessus des considérations personnelles de
toute nature.

Ma rédaction était fort avancée quand j’ai connu votre oyvrage. Je l'ai lu avec infiniment
de plaisir,-comme je viens d’en relire les chapitres les plus importants.

Nous sommes admirablement d’accord sur les faits. Nous avons les mémes idées sur les
races. Vous avez envisagé un plus grand nombre de catégories d’hommes, mais celle des savants
que j’ai étudiée d’une maniere plus spéciale, avec une méthode différente, m’a donné de résultats
extrémement semblables aux vétres quant aux faits.

Je persiste a croire qu’il y a, non pas une opposition mais une différence assez sensible dans
I'appréciation des causes qui ont influé sur les faits.

Vous faites habituellement ressortir, comme cause principale, I'hérédité. Quand vous parlez
des autres causes elles sont indiquées accessoirement et sans chercher & déméler ce qui tient
particulirement & elles ou & chacune d’entre elles. De loin en loin vous mentionnez ces autres
causes. Ainsi on peut lire bien des pages ol vous démontrez I'influence de I'hérédité avant de
rencontrer une ligne comme au haut de la page 88 sur les soctal influences. Le titre méme de
Youvrage implique I'idée de rechercher uniquement sur 'hérédité, ses lois et ses conséquences,
autrement vous auriez dit: On the effect of heredity and other circumstances as to genus. Assuré-
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ment vous avez rendu un vrai service 4 la science, mais votre point de vue était essentiellement
Phérédité.

Quant & moi j’ai eu P'avantage de venir aprés vous. Il ne m’a pas été difficile de confirmer
par de nouveaux faits 'influence de ’hérédité, mais je n’ai jamais perdu de vue les autres causes,
et la suite de mes recherches m’a convainecu qu’elles ont en général plus d’importance que ’héré-
dité, du moins parmi les hommes de méme race. Si P'on compare des négres avec des blancs, ou
méme des blancs asiatiques avec des blancs européegs, I'effet de la race est prédominant, mais
parmi les hommes de nos pays civilisés effet des traditions, exemples et conseils dans I'intérieur
des familles m’a paru exercer plus d’influence que I'hérédité proprement dite. Vient ensuite
I'éducation extérieure, Vopinion publique, les institutions etc. Je me suis a.pphque a distinguer
la part d’influence de toutes ces causes, part qui varie suivant les pays et les époques, et qui
favorise ou contrarie les effets de I’hérédité. Le but de mes recherches était donc différent du
vitre et les résultats en ont été différenis sans étre opposés. (Yest ce que j’ai dit a la p. 93.

J’en viens aux observations de détail.

Au bas de la p. 273 vous parlez de faits et d’'une certaine opinion courante défavorables
aux enfants de personnes religieuses (religious). Dans mon idée I'immense majorité des clergy-
men est religieuse, et comme j’ai remarqué cependant moi-méme des cas dans lesquels leurs
enfants avaient mal tourné, j’ai examiné les faits, et j'ai trouvé (& ma grande surprise) qu'une
forte proportion de savants célebres avaient été fils de pasteurs ou ministres. J’en ai tiré un
a.rgument en faveur de I'importance d’éducation simple et morale.

, Je n’ai pas compris votre observation sur une erreur de chiffre & la p. 40. En compta.nt de

nouveau sur la derniére colonne des pp. 3640, je trouve 13 fils de pasteurs ou ministres comme
je Vavais dit. Par parenthése, j'ai soupgonné quelquefois que Sir David Brewster était un
14%me, T] était fils d'un Rector of the Grammar school of Jedburgh, ce qui d’aprés le pays
peut faire croire qu’il était peut-étre ministre. Une notice dans un journal religicux m’a appns
que Sir David avait été élevé dans une atmosphére trés pleuse

Je n’ai pas pu savoir l'origine de famille de Mr Owen, de méme que j'ignore celle de Mr Airy,
que P'Académie de Paris a noromé. depuis 1869, associé étranger. Agassiz, nommé également
depuis mon tableau, est fils d'un pasteur suisse (de famille indigéne).

- 8i Fon retranchait du nombre des savants suisses ceux qui descendent de familles étrangéres,
il resterait encore un nombre assez respectable qui placerait notre petit pays a coété des Etats
scandinaves et de la Hollande, selon les époques. Ce ne serait pas juste en soi, parce que nos
savants d’origine étrangére étaient tous nés en Suisse, et méme petit-fils ou arriére-petit-fils de
réfugiés nés en Suisse. Pour eux linfluence d’hérédité avait déja été attenude énormément par
la loi géométrique des degrés.

Assurément Iarbre que Calvin et ses amis avaient planté 4 Gendve avec ses rameaux de
Hollande, d’Ecosse, des puritains anglais et d’Amérique, était doué d’une grande vigueur. Notre
souche 4 Gendve s'est modifiée dans un sens libéral en 1720 (pp. 127 et 205), comme plus tard

4 Boston et méme un peu en Hollande et en Ecosse, mais il est resté dans tous ces pays un
espnt d’indépendance et une persmta.nce de volonté qui ont été favorables aux sciences lorsqu'il
a convenue aux individus de s'en occuper. Je n’ai pas voulu m’étendre davantage sur un aussi
petit pays que Genéve, mais voici quelques faits qui peuvent vous intéresser. A I'époque de la
Réformation beaucoup de familles nobles quittérent Genéve pour demeurer catholiques, II
vint & la place une foule de gentilhommes et bourgeois instruits de France et d’Italie, qui
étaient zélés pour la nouvelle religion. Gréce a leurs antécédents et leur éducation, ils entrérent
dans la classe des familles notables du pays, qu'ils dominérent et ils devinrent le fond d’une
aristocratie locale qui a subsisté de fait, sans titre ni privilége 1égal, jusqu’en 1841. Cette sorte
de patriciat ne visait pas seulement aux places du gouvernement et des Conseils: elle occupait
4 Yorigine les charges de pasteurs et dans le X'VIII®si2cle et jusqu’en 1841 celles de professeurs
de ’A cadémie (avec ou sans enseignement) qui donnait la surveillance de l'instruction publique
et un rang honorable dans 1’opinion Gréce & ces moeurs, un jeune homme studieux, d’'une famille
notable, pouva.lt se contenter d’une fortune médiocre. Il avait d’ailleurs une bonne chance pour
se marier richement. Vous voyez quels encouragements existaient en faveur des sclences, pre—
cisément dans les familles d’anciens réfugiés.

J’aurais pu donner plus d’'informations sur les méres et autres ascendants des savants suisses,
surtout genévois, mais vous avez démontré que passé les premiers degrés I'hérédité influe fort
peu. A vrai dire toutes nos familles un peu anciennes i Gen&ve ont du sang de huguenot (si 'on

PGII . 18
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ose employer cette vieille locution aprds votre curieux travail sur la transfusion), seulement ce
sang est tout & fait dilué. Ce sont les institutions et les meeurs implantées par nos ancétres
réfugiés qui ont passé bien plus longtemps que ’hérédité. Maintenant une afluence d’ouvriers
catholiques des pays voisins et une série de révolutions nous ont donné un nouvel état social.
Nous devenons américains. Désormais la distinction presque unique entre les familles sera la
fortune. Ce ne sera pas au profit de la science. D’autres cantons de la Suisse (Zurich, Vaud,
Neuchitel) se préparent & nous succéder, les bonnes conditions étant mieux réunies chez eux.

Dans les proportions de savants 4 I'égard des populations de pays il aurait mieux valu pouvoir
calculer sur les hommes d’un certain ige, soit celui auquel on est ordinairement élu aux
Académies, soit celui auquel on commence & travailler utilement. Malheureusement ¢'était im-
possible pour les années 1750 et 1789, dont je me suis occupé, et fort difficile pour 1829 et méme
1869. La Suéde est le seul pays qui ait eu un dénombrement par iges dans le sidcle dernier.
Pour le reste de 'Europe j'ai été forcé de recourir 4 des estimations méme pour la population
totale. On ne pouvait pas avoir la division par 4ges, en 1829 et 1869, dans les pays comme
PAllemagne et I'Ttalie oi chaque Etat faisait ses recensements sur la base qu’il imaginait, & des
époques différentes et souvent n’en faisait pas ou ne publiait pas les détails. Remarquez d’ailleurs
que la proportion des décés d'enfants est d’autant plus forte qu’il y a plus d’enfants & soigner,
d’ot il resulte un nombre d’adultes moins différent qu'on ne croirait d'un pays & autre.

11 y aurait une correction importante & faire—celle de défalquer de chaque pays les individus
nés 4 l'étranger et d’ajouter les nationaux qui se sont établis ailleurs. On dterait de cette
maniére aux Etats Unis, en 1869, environ 5} millions, qu’il faudrait repartir sur les Royaumes
britanniques et I’Allemagne principalement. La correction serait équitable, car &'il y avait eu
dans les étrangers établis en Amérique des titulaires d’Académie je les aurais imputés a leurs
pays de naissance. Cela ne sortirait pourtant pas les Etats Unis de la région inférieure de mes
tableaux. Et comment savoir la quantité de sujets britanniques établis sur le Continent ou
ailleurs qu'en Amérique? Celle des Allemands établis en Russie, en France etc.? Le sujet
heureusement n'exige pas une si grande ‘précision. Je Pai dit plusieurs fois, les chiffres de
population ne sont pas en corrélation avec les groupes exceptionnels d’hommes s’occupant de
science. On est prié d’englober dans chaque pays des parties considérables de population qui
Jouent un réle scientifique insignifiant, comme I’ Autriche en Allemagne, le royaume des Deux
Siciles en Italie, I'Trlande dans le Royaume Uni, les cantons catholiques en Suisse. Les caleuls
sur les populations ne peuvent donc pas avoir une véritable valeur statistique, mais ils sont
utiles pour pouvoir apprécier les causes qui ont influé en divers pays, a divers époques, en
tenant compte des détails accessoires propres 4 modifier impression déterminée par les chiffres.

Sur la fécondation, distincte de la copulation, je ne vois pas bien la valeur des objections.
I1 y a dans ce que j'ai dit 1° des faits, 2° des conjectures. Les faits sont que des hommes en
état d’ivresse (affection temporaire du cerveau) ont engendré souvent des idiots, épileptiques,
etc., et qu'une chienne fortement blessée sur l'arriére partie du dos pendant I'accouplement a
donné naissance & des petits défectueux du train du derriére (Lucas 2, p. 250). Donc chez
Phomme les spermatozoaires peuvent étre modifiés par 'état momentané maladif du systdme
nerveux, et chez 'espéce canine les ovules peuvent étre modifiés par un accident survenu su
moment méme de la copulation. Voild des faits. Maintenant il ne me parait pas hasardé de
croire que d’autres affections temporaires pourraient aussiinfluer comme I’alcoclisme ou comme
une lésion. Dans P'espéce humaine une terreur, une idée dominante ou exclusive (espéce de mono-
manie) peuvent durer plusieurs jours et influeraient non seulement sur les spermatozoaires mais
aussi sur les ovales au moment ou ils vont se détacher. Je me souviens qu’a Pépoque du sidge
de Sébastopol il y avait des personnes qui avaient perdu le sommeil de Peffroi et de la commiséra-
tion des souffrances racontées par les journaux. Les événements de 1870-71 ont causé beaucoup
d’aliépations mentales et sirement ont troublé & un moindre degré beaucoup d’esprits. Je ne
serais pas étonné que ce n’ait été une cause d’augmentation de folie ou d’idiotisme chez les
enfants nés en 1871 dans une partie de 'Europe. Dans les pays ol les fortunes doivent &tre
partagées également entre les enfants vous ne pouvez pas vous figurer la terreur plus ou moins
secréte de plusieurs femmes a l'idée d’une nouvelle grossesse. Représentez vous aussi Pétat
nerveux de certaines femmes quand elles ont €ét¢é infidéles 4 leurs maris et celui d’'un mari qui
déteste sa femme sans vouloir le lui montrer, du Duc de Praslin, par exemple, qui maintenait
ses rapports conjugaux avec 'intention arrétée d’assassiner la duchesse.

Je ne connais rien de fait su a faire ici sur les enfants trouvés. Ces enfants proviennent
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de parents inconnus et trés variés. Je ne sais ce qu’on pourrait conclure de leurs aptitudes.
Rousseau avait mis ses enfants 4 ’hopital. On s’est demandé s’ils étaient devenus quelquechose.
Je crois qu’ils sont morts jeune vu les conditions détestables des anciens hépitaux de Paris,
Je vous serai fort obligé de m’envoyer l'article de Fraser’s Magazine dont vous me parlez,
de méme que de toute rédaction avec ou sans critique de mon travail que vous auriez la bonté
de publier. En attendant je vous prie de me croire, Monsieur, votre trés dévoué collegue,
, ALpH. DE CANDOLLE.

P.S. Jai fait achever par le libraire un exemplaire de mon livre 4 la Société Royale.
J’espere qu’il est parvenu.

42, RutLaNp Gate, LoNnox. May 7/73

My pEar 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 Parliamentary 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 Catholic control. Lyon Playfair quoted the effect of
Calvinism in Geneva on science, during the time of its ascendancy in wholly suppressing it,
which was shown by the immediate start made by science as soon as the strict dogmatic
influence began to wane. He spoke with excellent effect and success, and T know that he
derived at least that part of his argument from you, becanse 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, ete. A strong instance (if accurately recorded) of alcohol-
ism 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 con-
scious 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. Heunce youths having
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 way of discouraging the inferior. We are 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. ArrHOoNSE DE CANDOLLE,
18—2
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GENEVE. 16 Juin 1873.

Mon cBER MoNsIEUR, Vous me faites espérer une visite dans le courant de I'automne et
comme je serais bien fiché de vous manquer, permettez-moi de vous dire que jé serai sans doute
& Genéve depuis le milieu ou au plus tard la fin de septembre. J’ai I'intention de m’absenter
pendant le mois d’aofit, mais il est bien douteux que mon excursion se prolonge au deld de
5 ou 6 semaines,

. Si vous passez dans notre ville vous n’avez qu’a me demander Cour St Pierre 3 (au 2itme
étage). Clest 1a qu'est mon herbier et aussi ma bibliothéque. J 'y viens tous les joursde 11 4 2h.,
excepté le dimanche.,

Dans la soirée et les dimanches vous me trouveriez au Vallon, prés Chéne ot de Chéne & ma

maison de campagne il y a 8 minutes.,
" Votre idée d’expérimenter sur les souris serait excellente & suivre. Il faudrait voir d'abord
quelle substance toxique ces animaux mangent volontiers et quelle dose on peut leur en donner
sans leur faire trop de mal et en produisant cependant des effets sensibles. Le Cannabis a moins
de matitre inébriante dans la graine que dans les feuilles, mais il doit pourtant y en avoir. Une
pitée alcoolisée serait peut-btre plus commode, parce quon saurait bien ia dose d’alcool
administrée. )

Des pigeons qui s'accoupleraient sous l’empire de I'alcool donneraient peut-&tre des
petits tumblers! Mr Darwin pourrait lessayer mieux que personne. Mais il dirait peut-&tre
que la fécondation des ceufs dans les oiseaux est entourde de trop d’incertitude. On ne
saurait peut-étre pas exactement quels coufs auraient été fécondés & tel moment par le méle
alcoolisé.

Recevez, mon cher Monsieur, Iassurance de mes salutations empressées.

AvpH. DE CANDOLLE.

42, RuTtraND GATE, LoNDON. Oct. 18/73

My pEaR Sir, Thank you very much for your kind letter this morning telling me of your
whereabouts this autumn. I heartily wish I could have managed to meet you in Paris or else-
where, 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 !

' g Believe me very faithfully yours, Francis Gavrrox.

‘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, RurLaND GatE, LoNDON. May 5/74

My pEar 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 send it because I see that the
Revue Scientifigue has been so good as to publish a translation in French, which however does
not render some phrases quite exactly and gives a small but decided modification to their
meaning. When the book will be complete, to which this 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
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Vos Réflexions p. 6.... 4 tends to...divine, sont extrémement justes, surtout le caractére
anti-féminin. Je ne dirai pas pourquoi ce serait offenser la plus belle moitié de notre espéce.

J'en dirai autant de l'avantage d’'une instruction variée. Contrairement & l'opinion des
pedants de colléges, j'estime avec vous que c¢’est une grande source de curiosité et d’autres
avantages, qui se retrouvent ensuite dans la spécialité d'une carriére. Seulement il ne peut
pas continuer son éducation variée indéfiniment. Il faut savoir devenir spécial.

Dans Yespoir de lire bientdt le volume projeté de vos recherches intéressantes, je suis
toujours, mon cher monsieur, votre trés dévoué colldgue ALpH. DE CANDOLLE.

GENEVE. 11 Janvier 1875.

Mox caer Monsieur, Si j’ai tardé & vous remercier de envoi de votre volume English
Men of Science, ce n'est pas que je I'aie négligé. Au contraire je I’ai lu deux fois avec beaucoup
d’intérét et me propose de le citer souvent si je fais une seconde édition de mon ouvrage sur
PHustoire des Sciences. Pour le moment je prépare une autre seconde édition, celle de ma
Géographie botanique raisonnée, mais jespére revenir ensuite i I'objet qui nous a tous deux
occupés.

Nous avons employé deux méthodes bien différentes, qui nous ont souvent conduits aux
mémes déductions. C’est une preuve en faveur de toutes les deux. Lorsque les résultats dif-
ferent c’est probablement que les conditions spéciales aux Anglais ne sont pas celles de la
plupart des pays, et je crois bien, en effet, que si Pon posait ailleurs les mémes questions, on
aurait de réponses assez souvent différentes. Il ne serait pas faute d’obtenir ces réponses.
Peut-étre les individus seraient-ils moins vrais dans les réponses, tantét le voulant, et tantot
sans le vouloir. En Angleterre méme, ol Pon est plus véridique, certaines personnes se font
des illusions. Je n’ai pas pu m’empécher de sourire en lisant que quelques uns de vos ecclé-
siastiques. prétendent n’avoir nullement été contrariés par leurs opinions dans les recherches
scientifiques. Je l'ai entendu dire, avec la méme bonne foi, & quelques uns des nétres, mais
quand on leur parle de certains faits, ils les nient ou les éludent, et souvent ils évitent certaines
sciences ou certaines recherches. Comme I'expose trés bien Herbert Spencer, dans sa Social
Seience 'homme est natureflement inconséquent. Vos ecclésiastiques parafssent plus éloignés
que les nétres des tendances scientifiques, exceptés les unitairiens. De méme, chez nous les
trinitairiens sont souvent ennemis de la science et non les unitairiens (protestants libéraux).

Lorigine géographique de vos hommes de science (p. 20) tient peut-étre A la prépondérance
des villes dans la partie ombrée. La proportion favorable & 'Ecosse et défavorable a I'Irlande,
dont vous parlez ailleurs, résultait aussi trés clairement de mes listes, et vous expliquez, je crois,
avec raison que les écogsais regoivent une éducation meilleure, Genéve, la Hollande, I’Ecosse et
Ia Nouvelle Angleterre sont ou étaient des branches d’un arbre intellectuel vigoureux planté
par Calvin,

La quantité de savants fils uniques ou lers nés (p. 33) m’a étonné, mais avec un peu de
réflexion cela se comprend.
 Vous aimez les recherches statistiques, entre autres sur la fécondité. Elles peuvent se faire
en Angleterre mieux que sur le Continent, mieux surtout qu'en la France, parce que 'absence
d’enfants y est moins souvent volontaire. Je n’avais pas d’idée de Vétendue de cette cause dans
les provinces frangaises avant d’avoir lu un ouvrage sérieux, mais peu décent, d’'un vieux
médecin qui pratique dans la petite ville &’ Arbois: Bergeret— Des fraudes dans Vaccomplis-
sement des fonctions génératrices, leurs Causes, Dangers ete. 1 vol. 8°, Paris 1873, chez J. B.
Bailli¢res, prix 2 fr. 50 c. L’auteur exagére je crois beaucoup les inconvénients des abys qu'’il
signale. Comme tous les médecins il ne voit que ceux qui souffrent de certaines pratiques et ne
peut pas a tous ceux qui n’en ont pas éprouvé d’inconvénient. Mais le libertinage qu’il signale
dans de trés petites villes et méme dans les communes rurales de la France explique bien le
nombre trés faible des naissances et fait naitre de singuliéres réflexions. Le partage égal entre
les enfants est évidemment une cause d’immoralité chez les parents et de paresse chez les
enfants. Clest aussi, il est vrai, une cause d’économie dans les familles et de richesse totale.
En Angleterre les accroissements de capitaux se divisent entre des individus toujours plus
nombreux ; en France ils restent accumulés dans une population stationnaire.

Je ne juge pas la condition de la santé tout-a-fait comme vous, Il est possible que les fils de
parents robustes le nient moins! lorsqu’ils deviennent des hommes de science, vivant dans les

! 'Wording appears wrong, but I cannot correct it.
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villes, mais ils m’en sont pas moins adaptés & leur milieu et c’est l'essentiel. A Paris jai
remontré souvent des fils et petit-fils de Parisiens qui n’avaient pas l'air robuste, mais qui
supportaient mieux que les campagnards les fatigues de la vie urbaine. Plusieurs étaient
remarquables par leur intelligence et leur activité. En se tenant & labri du froid et se sou-
tenant par une bonne nourriture ces citadins, sans avoir de bons muscles, vivent longtemps et
font un travail excellent. Ils sont naturalisés—mais pour cela il faut deux générations au
moins. Les fils de campagnards m’ont paru souffriy fréquemment de I'éducation & la ville de
méme que les fils d’ouvriers dans la campagne.

" Vos idées sur Péducation résultent des faits. Elles sont excellentes et je leur souhaite du
succés. Le journal Nature dit souvent les mémes choses, mais il les mélange d’assertions en
mémes choses, et de préventions que je ne puis pas toujours approuver. Il a l'air de croire que
les gentlemen sont naturellement inférieurs aux ouvriers. Nous avons prouvé I'un et V'autre
que les classes supérieures donnent partout une proportion considérable d’hommes éminents.
1l serait donc utile de favoriser ceux de cette classe qui montrent quelque goit pour les siennes
et ce serait plus profitable que d’élever artificiellement quelques individus de la classe inférieure,
au moyen de subventions pécuniaires difficiles & bien placer.

Votre dernier volume compléte admirablement le premier. Je vous en félicite et vous prie
d’agréer, mon eher Monsieur, 'assurance de tout mon dévouement. ALPH. DE CANDOLLE.

42, RurLaND GATE, LoNDoN, March 5/75

My pEAR Sir I have left your welcome letter unanswered for two months, being 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 et 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 ad-
vantageous. What seems to be wanted now, is some 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 greatly 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 after all, even supposing he
does not exaggerate, it seems to me that his own observations go to prove that strict Malthusian
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, unknown 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 not? that 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 ‘Géographie botanique’ are happily
concluded, Believe me very faithfully yours, FRaNCIS GALTON,

To M. ALPHONSE DE CANDOLLE.

(English address) 42, RuTLAND GATE, LONDOR.
Granp Horer, TrON, July 22/75

DEar Sir, Thank you much for the pamphlets on “effets différents d’'une méme temp. etc.”
in which the very interesting 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 anticipated
much of what I am about to say, namely that one might, perhaps with profit, compare “les
sommes de température” not only “au-dessus de zéro” but above other fixed points of de-
parture. Thus if the broken line represent the well-known ‘“thermogram” made by a self-
recording instrument, or protracted from eye observations, the ratios of the areas above the
lines B and C would have no relation to the ratios of AB to AC. Therefore some general
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law might exist for plants, which would be clear enough when a correct base line was 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

different base lines, by the use of that most Codort = =7 == 2
ingenious little instrument of Swiss invention o (‘“‘BA- T - T

and manufacture, “Amsler's Planimeter.” I
have had it largely tested and employed at the
Meteorological Office of England (of which I £ \E; .
am one of the managing Committee) with per- pt

fect success. A full description of its employ-
ment 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, Fraxcis GALTON.
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To M. ALPHONSE DE CANDOLLE.

GENEVE. 24 maz 1876,

Mox cakr MoNsikRUR Je vous envoie (sous bandes) un article sur votre intéressant opus-
cule relatif aux jumeaux. Il vient de paraitre dans les Archives des Sciences physiques et
Naturelles de mai 1876 qui se publie ici. J’ai ajouté ¢a et 1a quelques réflexions pour montrer
‘mieux Pintérét de vos recherches. Je regrette que votre départ de la Suisse ait coincidé avec
‘mon excursion dans I’Engadine, ol ma santé m’oblige & aller pendant les grandes chaleurs.
Agréez, je vous prie, 'assurance de mes salutations empressées. 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 written letters, but there is much in Deé 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 pro-
testant immigrants, which produced a scientific revival, or his faith in tales
of mental 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 sueh facts!,” and that it would be better
to experiment with white mice, giving the male an intoxicant before ad-
mitting 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.

! The assertion of De Candolle that men intoxicated at the time of coition have often pro-
duced idiots. Galton’s humorous citation of Lot as evidence to the contrary was equally valid.
For a modern discussion see Eugenics Laboratory Memoirs, No. xit1, pp. 19-25, Cambridge
University Press. ‘ K '



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 Can-
dolle would have emphasised, even as much as he did, the hereditary factor
as a “pre-efficient of eminent men’” At any rate only crass ignorance could
allow a man to do what a German does, mamely speak of De Candolle as
the pioneer and Galton as a later, but independent, worker?! 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 trust-
worthy 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 Secience®, 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 he 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
Scrences et des Sawants depuis deux siécles, with the additional words: *Suivie
d’'autres Etudes sur des sujets scientifiques en particulier SUR LA SELECTION
DANS L'ESPECE HUMAINE.” But in the edition of 1885 the additional words are
changed to “Précédée et suivie d’autres Etudes sur des sujets scientifiques,
en particulier sur LHEREDITE ET LA SELECTION, paNs L'ESPECE
HUMAINE,” the words “1Hérédité et la Sélection” now standing out in the
manner of a sub-title. In fact, while De Candolle minimised the effect of
heredity in his first edition, he had not, as Galton very properly observes,

! A term introduced by Galton to denote anything “‘ which has gone to the making of ”: see
English Men of Science, Preface, p. vi

? Ostwald in the préeface 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 unabhingig geleistet worden ist u.s.w.” Preface, 8. vi, Edition
1911, If Ostwald had known the relative dates of Hereditary Genius and the Histoire des
Sciences, he could hardly have said ‘seitdem’; if he had opened English Men of Science he
surely would have avoided the word ‘unabhingig.’ If “the Germans in Greek, are sadly to
seek,” then in history their searchings are deserving of birchings!

# 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 Galton 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 in-
teresting paper he contributed to the Fortmightly Review entitled: “On
the causes which operate to create Scientific Men'.” 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*—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 Candolle...... in which my name is frequently referred to and used
as & foil to set off his own conclusions. The author maintains that minute intellectual pecu-
liarities do not go by descent, and that I have overstated the influence of heredity, since social
causes, which he analyses in a most instructive manner, are much more important. This may
or may not be the case but I am anxious 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 rank 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 that (p. 326) since most, and probably all, mental
qualities are connected with structure, and as the latter is certainly inherited, the former must
be s0 as well. Consequently I propose to consider M. de Candolle as having been my ally
against his will, notwithstanding all he may have said to the contrary. The most valuable part
of his investigation is this: What are the social conditions most likely to produce scientific
investigations, irrespective of natural ability, and @ fortiori irrespective of theories of heredity?
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 has
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. 346-1.)

As an example of deficiency of method, Galton cites De Candolle’s sta-
tistical treatment: '

“The author’s tables of the scientific productiveness per million of different nations ab

! Fortnightly Review, Vol. xu1, New Series, pp. 345-510. No copy of this exists among
Galton’s collected papers and no reference to it in any of the manuscript or printed bibliographies.

* Even De-Candolle (p. 282) admits that “Une aptitude naturelle est toujours probablement
héritée, puisque les parents sont la cause qui 3 précédé et déterminé I'existence de I'individu.
Les exceptions s'expliquent par la diversité des parents, leur état momentané lors de la concep-
tion...... ” to which latter source of divergence Galton in his much annotated copy puts the note
“Stuff!1” T cite this to indicate how strongly he held that the environment could not imme-
diately affect the gametic characters, and 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
of men above fifty instead of the population generally. 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.)

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 Candolle’s instance of tame
birds on a desolate island acquiring a fear of man, and transmitting that fear
as an wnstenctive habit to their descendants. There is no evidence of a con-
%:nital transmission in such cases; the flock may acquire a habit which may

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 if it be,
Galton has in his Hereditary Gentus 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 passage 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 harmony?” 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. Itis true that their methods
are very different; the religious man is attached by his heart to his religion, and cannot endure
t0 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 regard-
less of consequences; he 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

pleasire. Both agree in the love of intellectual pursuits, and in the practice of a simple, regular
and 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
turns 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 small and “we have no idea of the cause of their limita-
tion.” 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



148 'Life and Letters of Francis Galton

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: ‘ o
“With men they are fewer still; indeed it is difficult to point out any one to the acceptance
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 afflict 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 and

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 satu-
rated 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 as-
cendants 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 cowmplete pedigrees, we find stocks, whose members tend to nervous
disorders, 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 1s, 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 of its parents. However crude
now-a-days we may consider that statement to be, it really covers the con-
tinuity of the germ-plasm and the denial of the transmission of acquired
characters. On the main point of difference between De Candolle 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 am not sure that Galton was not influenced by the aversion of Huggins’ dog ‘Kepler’ to
butchers' shops, an aversion 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 Fortnightly paper. See our p. 66, second footnote.



Correspondence with Alphonse de Candolle 149

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 so, I
may add, from the statistical standpoint,—but nevertheless full of suggestion
even to-day for more effective inquiry. o
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 Famsles'.
In this, however, Galton was merely extending, by aid of distributing
guestionnaares, the ideas and methods of his Hereditary Glenius. 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 characters classed in broad categories. As a rule
he had about 90—100 cases with reliable information under each character
heading. Perhaps the modern reader is most struck by the comparative
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 con-
clusion, 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 harmony®”
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 contrast in
height (pp. 81-32). 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 assortative mating. 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 great®,” there is a “cor-

! Tssued in conjunction with Edgar Schuster, and re-issued recently in the Galton Labora-
tory Publications, Cambridge University Press. : -

2 (Galton’s book contains the first tables for assortative mating in temperament, hair colour,
figure and- stature, although based on small numbers, and only reduced by considering per-
centages of ‘harmonies’ and ‘contrasts.’. : i

% This conclusion seems to be founded on the statement ““that the average circumference of an
English gentleman’s head is 22} to 224 inches” (p. 99). If this be taken as 22-38”, Galton’s value-
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relation!” between smallness of head and energy. Now if we distribute
40 cases uniformly among Galton’s 99 individuals, we find:

Heads between

Heads 22" or less 29" and 24" Heads 24" or more
Number ...oveevveeerveerennn. 13 18 8 (4)
Energetic men : observed ... 10 29 1 (B)
) » uniformly . 5 .
’ ) 525 31 325 (C)

‘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 50 to 1 and
Galton’s conclusion is reasonably justified. I have cited these results be-
cause, I think, Galton’s statistical method does raise doubts in the minds of
some readers as to its adequacy to support the superstructure’. I have
been surprised myself on testing his data to find what a reasonable prob-
ability 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'ils puissent 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 these from
Galton’s pocket-book. The following are perhaps worth extracting:

. Head cirecumference Stature in
Subject in inches feet afxltli inches
Cayley ........ocooeevinnn 23 5 71
Darwin..............ol. 221 6 0
Sir John Evans ......... 22% 510
Francis Galton ......... 211 5 9
Grove. ............ s 24-0 6 0
Sir Rowland Hill ...... 23 5 7
Hooker..........c.oo..0. 211 5101
Huxley......ccoaevvnvennnn. 23 510
Jevons ........occoeieinnn. 23 b 5}
Clerk Maxwell............ 23% 5 41
Owen ............... e 23 511
Marquis of Salisbury ... 23 6 2
Herbert Spencer ......... — 510
Spottiswoode ............ 22% 5111
Sylvester ..........c.onni. 22% —

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 correlation’.

2 T 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.
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- 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 t%xe male population between the same ages,
he concludes that their frequency is about«1 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 intense than
the total association’. However both the pedigrees provided and the statistics
suffice to show that men of marked scientific ability come from able families.

Galton next proceeds to analyse the qualities on which his correspondents
considered 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) £nergy 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 Character—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 and 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 him-
self. 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 ta.king
sons of 6 foot fathers only, we should reach a value 40 °/ 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 from this section, except that a
- 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 dog-
matically assert 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®. 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 advantages 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 axiomatic law, not capable of further explanation, what-
ever they see recurring day after day without fail. So the dog in the yard 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 countries, by unsettling these quasi-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 science.” (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!

* The author may, perhaps, claim an innate taste for science as he 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.
. 3 The Cambridge and Oxford prizefellowships 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 a five years’ absence—a common
experience of young men who accept 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 ways. Let us now put ourselves in the position of advocates of science solely, and con-
sider 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 is tempted by circumstances which might
be controlled to occupy himself with subjects of less national value is a public calamity.
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. When a pursuit
is instinctive and the will is untaxed, an immense amount of work may be accomplished with
ease.” (pp. 222-3.) .

“Tt 1s 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 tech-
nical 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 remembers 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 ser-
vice—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 nature 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 has now to waste the most vigorous
years of his life in miserable routine work simply to obtain bread, until he has been able 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
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capitalist was forthcoming to fructify it by a valuable, if far from fully
adequate, endowment? o

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; alsoit
conveys Galton’s views on those “social duties” which not a little fell to his lot:

- “The influences 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 un-
certainty of what is best to do, or on despair of being strong enough ta 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
Jjust opinion on the matter to which he so forcibly calls attention:—‘The principal hindrance
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 and recommended under the name of
“social duties.” Considering the mental and material capital of which the richer classes have
the disposal, I believe that 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 rather 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 breed 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
agriculture, but what Galton termed viriculture. The ‘social duties’
demand flowers, vegetables and fruit, and these a large establishment of
gardeners and their underlings. But 1t 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 dog-
‘and cattle-breeding follow narrow conventional lines, and their success is

measured by the number of silver cups on a sideboard.

! 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
returns :—1. Mathematics pushed as far as the capacity 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 boys 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’. 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, as—
ready access to books; much reading of interesting literature, history 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 sufficient, 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 prema-
turely 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 compe-
tition; they doggedly go their own way and refuse to run races.” (p 257.)

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 follows
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 turn to science. This tendency to abandon the colder attractions 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 change 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 ?posed
to science. It crushed the inquiring spirit, the love of observation, the 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 menopoly is yielding,
but obstinately and slowly, and it is unlikely that the friends of science will be able, for many
years to come, to relax their efforts in educational reform?. As régards the future provision

) 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 can
smooth away the hardness; but there exists no proper material to work upon when ‘there was
carelessness in the first design.”

2 It is painful to read how little of their success many Victorian scientists attributed to
their education. Darwin’s education omitted mathematics, modern languages and all training
in habits of observation and reasoning. He considered that all he had learnt of any value had

20—2
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for successful followers of science, it is to be hoped that in addition to the many new openings

“in industrial pursuits, the gradual but sure development of sanitary administration and statis-
tical ifquiry may in time afford the needed profession. These and adequately paid professor-
ships 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 variety 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 under-
stand 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 Considera-
tions’ 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. Tt is possible that after the letters to Nature of 1871, Galton de-
stroyed 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 was read at the Royal Society on
March 30, 1871% 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. 1, p. 12. .
- 1 Royal Soec. Proc. Vol. x1x, 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 4 could be tmansferred 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-effacement 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.

(1) 42, RurLaND Gate, SW. Dec. 11, 69,

My puar DarwiN, I wonder if you could help me. I want to make some peculiar experi-
ments 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. Common_Rabbits, ditto. Amngora albinos. And I find myself wholly unable to get
thein, though I have asked many people. Do you know anybody who has such things? I write
without your book in reach, but you there especially mention a breeder of Angoras. Also you
quote with approbation from Delaney’s little book. Are either or both of those men accessible
and likely to help? Pray excuse my troubling you; the interest of the proposed experiment—
for it is really a curious one—must be my justification. Very sincerely yours, FRANCIS GALTON.

2) 42, RurLanp Gate, S W. March 15, 70.

My pEAR 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.

T shall hope in a week from now to give you some news and by Saturday week definite facts
about the rabbits. One litter [fdoe] has littered to-day and all looks well with her. Two others
towards the end of the week, viz: Wednesday and Saturday. 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 kead 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 especi-
ally darker 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 anmgthing I will write
instantly and first to you. For my part, I am quite sick with expected hope and doubt.

’ Ever very sincerely, F. Garron.

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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3) 42 RutrLaNp Garg, SW. March 17, 1870.

MY pEAR Darwiy, No good news. Bartlett assured me this morning that it was a popular
prejudice that young rabbits might not be looked at, reasonable care being taken, so we opened
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
pateh is somewhat larger and there are faint hopes, I think, that it may prove more consider-
able 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 Buck transfused from

lil;terpe . rabbit coloured as below Doe transfused from
April 14 ... .. Hare-coloured Hare-coloured
April 16 ...... Yellow Yellow
April 16 ...... Black and white Black and white

The quantity of blood transfused was only 125 per cent. of the weight of the rabbits which
is anly the same thing as 30 oz. of blood to an ordinary man. T know this is a very small pro-
portion 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[1870] we 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 wice 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 naughty 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. 11, p. 230.
(4) 42, RUTLAND GATE, SW. March 22, 1870,

My pEaR 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).is
dead. -

My stud now stands as overleaf’. 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 there 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 yours, F. GaLrox.

[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 pEAR Darwiy, 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

' L have 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!, 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 hopes 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 reluctance, I feel it would be too much for
me to undertake the experiments. I am too ignorant ¢f 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 con-
gratulate 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. GaLtox.

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 experi-
ments is equally unknown to us, but the suggestion may have remained in
Galton’s mind and have borne fruit in the sweet-pea experiments of a few
years later. The Quagga taint® has close bearing on the present subject, for
if a mother of breed 4 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 4. 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 from 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 8, 1870.

My pEAR DarRwiN, 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 hear the same from Mr Royds, the rabbit-fancier and judge ef 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, T 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.’

2 Bee Animals and Plants under Domestication, Vol. 1, pp. 403-4, 1st Edn. Vol. 1, p. 345,
Ed. 1875. Darwin believed ahsolutely 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. 11, 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.
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You are very kind in giving me so much valuable advice and so much encouragement.

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 reason-
able for me to do so—I shall express more clearly. Very sincerely yours, Francis GALTON.

The religious views are probably those of the Hereditary Genius: see
our p. 114. The review, entitled: ‘ 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.

M 5, BERTIE TERRACE, LEAMINGTON. April 26/70.

My pEAR 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. T shall next give
a fresh infusion to every one of my old stock and hope to raise the proportion of alien blood in
{:)heir bodies to at least 3 per cent. of their entire weight, or, say 30 per cent. of their entire

lood. :

T 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 and her -
illness—the result of bronchitis—may be less acute for a while and T may be able to get back
to London. We have no reasonable hope that she will ever recover even a more moderate
degree of health. Very sincerely yours, FraNcis GALTON.

(8) 42, RuTLAND GaTE, SW. May 12, 1870 (written at the Athenacum).

My pEAR DarwiN, Good rabbit news! One of the latest litters has a white forefoot. It
was born 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 was never suspected. The mother was 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 alien 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.

The appearance of an ‘orphan foot,” or even two, in normally whole-
coloured 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.

9 42, RutLanD Gare, S.W. June lst, 1870 (written at the Athenacum).

My pEak Darwiy, 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-trans-
fused and I bave 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 T cannot manage 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-

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



Correspondence with Charles Darwin 161

standing this, I can assure you that I have the matter firmly in hand, and will be 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, RurLanp GaTE, S.W. June 25th, 1870.

My pEAR DARWIN, A curious and, it may be, v:éry interesting result delays my transfusion
experiments. It isthat 2, and 1 think all 3, of the does that had been coupled with the largely
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 seems reasonable that the part of the blood which
does most in the reparation of injuries should also be most rich in the reproductive elements.
Of course I go on with the experiments with modifications of procedure....I 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 declara-
tion of war between France and Prussia led them to return. Here, 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 have
perished; it is provided by Galton’s paper itself; it was to cease defibrini-
sation, 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 Pangenesis, 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 z) 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 mates 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 ex-
periments is not to be avoided, that the doctrine of Pangenesis, pure and simple, as I have
interpreted it, is incorrect.” (p. 404, loc. 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 opera-
tions. Galton suggests that an experiment might be made—as the animals

PG 21
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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, supposing 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’. Galton 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. Socicty Proceedings and I will send .
your Father a copy with their pedigree marked.” The locus for experimenting has, however,
changed. “Though I shall not have my old excellent assistant Fraser, who sails this day week for
Calcutta, 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 greater than hitherto.”

Again Darwin’s letter is missing, but on April 25 Galton writes:

(11) 42, RutLAND GATE, dpril 25, °71.

My pEAR DARWIN, I am grieved beyond measure to learn that I have misrepresented your
doctrine, and the only consolation T 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 time is impor-
tant 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, so as to remove the false impression of Pangenesis under
which 1 and probably others labour. In “Domestication of Animalsetc.” p. 374%....,.throw off
minute granules or atoms, which eirculate freely throughout the system....., ” Andp. 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 used! I cannot hurriedly lay my hand on it, but believe it to exist.)
Believe me—necessarily in great haste—Very sincerely yours, Fraxcis GALTON.

(12) 42, Rureanp Gats, May 2/71.

My pesr Darwin, I send a copy of the rabbit paper, in which I have marked the genealogy
of the 6 little ones (p. 401).

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 Garrtox.

I begin an entirely new and different series of experiments to-morrow.

~ One letter more before we come to the Nature correspondence. Darwin’s
and Galton’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/T1.

My peak Parwiy, I have just seen ’s not nicely conceived letter in ‘Nature’ on Pan-
genesis, and write at once to you, lest you should imagine that T in any way share the animus
of the letter. I do not know him; at least, I have, perhaps twice only, had occasion to converse
with him,—and 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—alas! T hope Pangenesis will get well discussed now.

' A posteard dated April 14th Down :—“The rabbits arrived safe last night and are lively
and 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)y Galton kept Darwin fully informed of the transfusion of blood ex-
periments, and further stated their bearing on Pangenesis.

(b) Darwin clearly made throughout the experiments hints for their
modification and extension even to other species.

{(¢) 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. 895 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', is incorrect.” '

Letter of Charles Darwin in Nature, April 27, 18771.

“Pangenesis.” In a paper, read March 30, 1871, before the Royal Society, and just
published 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 as entozoa of his blood,” ete. 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?. The fundamental laws of growth, reproduction,
inheritance, etc., are so closely similar throughout the whole organic kingdom, that the means
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 means 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 difliculty 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 experiments
by Dr Bence Jones, in which chemical elements absorbed by the stomach were detected in the
course of some minutes in the crystalline lens 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 tissues
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 mem-
brane, 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, Mr 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 off-
spring, that the hypothesis of Pangenesis is false, it seems to me that his conclusion is a-little

! T have italicised these words to emphasise Galton’s attitude.

2 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. '

21—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 for 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 DArRwIN, ’ :

Letter of Francis Galton in Nature, May 4th, 1871.

‘“Pangenesis.” It appears from Mr Darwin’s letter to you in last week’s Nafure, 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. The ambiguity is due to an inappropriate use of three
separate wordsin 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-entering 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 phrase 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 ““freely” and “diffusion” encouraged the idea.
But it now seems that by circulation he meant “dispersion,” which is a totally different concep-
tion. Probably he used the word with some 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 gemmules 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 strictly applicable to gemmules drifting along with the
stream of the blood, and it was in that 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 misappreheusion of his meaning
could hardly have occurred without more hesitancy than I experienced, but T 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 I 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 ditfused; 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 intermixture!;

! In later editions of his book, Darwin replaced “circulate freely” by “are dispersed through-
out the whole system” and he cancelled the words that this diffusion was not “improbable
considering the steady circulation of fluids 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, 11, p. 350) Darwin admits that he should have expected to find gemmules
in the blood “but this is no necessary purt of the hypothesis.” :
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nor'does this seem improbable, considering......the steady circulation of the blood, the continuous
movement, and the ready diffusion of other fluids, and the fact that the contents of each pollen
grain have to pass through the coats, both of the pollen tube and of the embryonic sack.” (I
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 difficalt 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 scene which Mr Darwin 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 T had 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 I had happily caught
sight, into the plain below, followed by the approving nods and kindly grunts of my wise and
most respected chief, And I now feel, after returning from my hard expedition, full of infor-
mation 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 some-
thing 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! TFRraNcCIS 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”—1 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 mira-
bile dictw 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®. I cannot help thinking that Darwin
still thought some argument for Pangenesis might arise from this further

1 For some account of this ancestor of Francis Galton, see Vol 1, p.. 29,

2 Tt is a grave misfortune that Darwin never put the year on any of these letters. Galton
attempted but not very successfully to date them in 1896. When I wrote my Francis Galton,
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 have got them into proper sequence with Galton’s, and they all belong to the second and
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
on Pangenesis. '

There was evidently a good deal of correspondence, now sadly missing—
which would have explaineg Darwin’s views on these renewed experiments—
during 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, RutLaNDp GaTE, LoNDON, Sept. 13/71.

My pesr DarwiN, I had proposed writing to you, in a few days’ time, about the rabbits
when T 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 health 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 b 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 my old 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 cases—perhaps 30 or 40 pair. These have been fairly successful operations
so far as the well-being and comfort of the animals is corcerned, 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 Pangenesis
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 is 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 & valuable means of experiment.

We look forward with much pleasure to our return to town, to see your daughter in her
new house. 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, 8.W. Now. 9/71.

My pEAR DarwiN, I had not the least doubt but that I could have sent 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 his 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 house
for the rabbits in my own backyard and have all the best of them under my own eye, now.
The litter that died from cold, looked very hopefully marked—but I think one cannot trust o,
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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 N. America, I should be
grateful for it. :

(16) 42, RuTLAND GATE, 8.W. November 21/71.

My pear 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 really most obliged to you, I should have been
stranded in this experiment, without the help, because I have only 2 of my 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 do?—When may I expect them to arrive? 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
vascular wnion i8 proved; but the connection was small, however Dr Klein thinks that with
a more protracted connection the union would have been more complete. So I shall go on with
vigour. Very sincerely yours, FraNcis GALTON.

1) 42, RUTLAND GATE, 8.W. November 24/71.

My pEAR 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 T suppose I should arrive at Down at
about half past twelve. If 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
transgfusions 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, B.W. Dec. 2/71. (From Athenaeum)

My pesr Darwiy, 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
1 should have written earlier. Once again, most sincere thanks for your kindness in taking
care of them. Ever sincerely, FRANCIS GALTON.

Jan. 23rd [11872] Dowy, BeckeNHAM, KENT.

My peAr GarroN, 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 Breeders?

Have you seen Mr Crookes! I hope to Heaven you have, as I for one should feel entire
confidence in your conclusion’. Ever yours sincerely, CH. DARwIN.

. * I think this refers to Galton’s investigations into spiritualism with Crookes (see our p. 63

¢ seq.). In More Letters of Charles Darwin, Vol. 11, 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
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(19) ' 42, RUTLAND GATE, S.W. February 1/72. (At Athenacum)

My pear DarwiN, If you can make it convenient to send, in separate hampers, 1 buck
and 1 doe, I should 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 grieve to say, that I find I must abandon 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, 3.W. May 26/72.

My pear Dagrwin, 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 from them and seeing if their young show any sigus of mon-
grelism. 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 over? I 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 me? Ever sincerely yours, Francis GALTON.

Dowx, BeckenmaM, KENT. May 27th. [18721]

My pear GavroN, We shall be very happy to keep the 4 rabbits and breed from them.
I have just spoken to my former groom (now commuted into a footman) and he says he will do
his utmost to keep them in good health. T have said that you would give him a present, and
make it worth his while; and that of course adds to the expense that you will be put to, and
I have thought that you would prefer doing this to letting me do so, as T am most perfectly
willing to do. o

If you will send an answer by return of post, I will direct our carrier, who leaves here every
Wednesday night, to call on 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. DARwIxN.

(21) - 42, RurLanp GATE, May 28th, 1872,

My pesr DarRwiN, 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 abso-
lutely 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 case, being mixed up with 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 Mr Crookes’
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. T will send a copy when I have one; it may intevest you.

42, RutLanp Gate, SW. May 29/72.

My pear 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 I 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, Francrs GALTON.

“The spiritualists have given me up, I fear. I can’t get another invite to a séance.
P g p 24

42, RuTnAND GatE, S.W. June 4/72.

My pear Darwiy, 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 I am obliged.

Your criticisms on my paper are very gratifying to me, the more so that the question you
put is one to which I 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
generations!? I answer, that the diagram shows (see next page’) 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 +/20: 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 (I will return it) with marks to the obscure passages
that T may try to amend them.

I found the [?writing] an uncommonly tough job; 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-fint, I mean by burnish-
ing out the broad effects and not by drawing hard outlines.

Ever very sincerely yours, Francs GAvLTON.

T 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-in-

1 In Animals and Plants under Domestication, st Edn. 1868, p. 400, Darwin writes
«Crossed Forms are generally at first intermediate in character between 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.

® T omit the diagram, as I have failed to interpret it and therefore cannot transcribe it

properly.
PGl 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
@) the strong belief of Darwin in the inheritance of acquired 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 would have 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 transmit to his descendants
ancestral qualities that he does not himself possess, we are assured that they could not have
been altogether destroyed in him, but must have maintained their existence in latent form.
Therefore each individual may properly be conceived as consisting of two parts, one of which

is latent and only known to us by its effects on his posterity, while the other is patent and con-
stitutes 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 equiva-
lents.” In other words, he considers that, in the bulk of cases, the corre-
spondence in somatic characters between parent and child is not due to an
influence of the somatic characters of the parent, but results from the latent
elements of the parent. Thus Galton’s ‘latent elements’ constitute abso-
lutely the gametic elements of more modern notation. Had Galton gone at
this time a stage further, and asserted that the somatic characters of the
parent were only an index to the latent elements in him, and not directly
assoclated with the bodily characters of the offspring, he would have reached
an important principle. T hesitate to call that principle merely the con-
tinuity 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

! 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 ‘class 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 de-
monstrated. 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 (‘class 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 individuals 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 of visible variation, and the ‘class representation’ of the germ-
plasm 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 first place the two selec-
tions 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 be-
come 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 Galfon’s

! Purity of race might also be preserved by much intra-racial crossing,
: 22—2
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germinal ‘selection on the origin of species, or his ‘class representation’ on
the origin of somatic variations. He did not press it himself to its legitimate
conclusions, and probably did not see its full bearings on evolution. His
general scheme from ‘structureless elements’ of parent to those of offspring
18 as follows: ' '

throagh ‘Class) - { which by & which by a
" {Repreaentation ’} Eﬁ:;g’:: {development} Eéi;gxt\ts {Seeond‘Selection}
ructureless afford become contribute to Structureless
Elements of

Elements of

Parent {through ¢ Class} Latent { which by a } Latent { which by a } Offgpring

Representation’} Elements {development} Elements {Second Selection
afford in Embryo become in Adult contribute to

~ What I have termed a ‘Second Selection’ Galton terms ¢ Family Repre-
sentation,’ I"think, on the ground that these selections produce the various
somatic and gametic differences to be found in the members of the same
family’. 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 forward 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, '

] should demur, on grecisely the same grounds, to objections based on the transmission of
ualities to grandchildren being more frequent through children who possess those qualities
&m through children who do not; for I maintain that the personal manifestation iz, on the

average, though it need not be so in every case, a certain proof of the existence of some latent
elements.” (p, 399.) . ,

In other 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 partially 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 and very distant, the parent being descended through two stages from 4 structureless
source, and the child (as far as the parent is concerned) through five distinet stages from the

same source; the other but unimportant line of connection is direet 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 so 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

1 Of course Galton recognised the biparental contributions and in a second diagram shows
the increased complexity. ‘



Correspondence with Charles Darwin 173

terrible of Darwin still somewhat obscured his view!. Instead of ¢ Vive Pan-
genesis!’ his cry ought to have been ‘Pangenesis 4 la lanterne pour
l'amour de la 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*.* 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
way, from parents to offspring, using those words in their popular sense of visible personalities.
The span of the true hereditary link connects, as I have already insisted upon, not the parent
with the offspring, but the primary elements of the two, such as they existed in the newly im-
pregnated 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 and 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 pedigrees—
namely, from the persons of the parents to those of their offspring.” (pp. 400-1.)

- No Mendelian ever put more strongly than Galton thus did that somatic
characters are no measure of gametic possibilities! Nay, Galton knew all 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.’

“Tt is often remarked that the immediate offspring of different races resemble their parents
equally, but that great diversities appear in the next and the succeeding generations.... A white
parent necessarily contributes white elements to the structureless stage of his offspring and a
black, black; but it does not in the least follow that the contributions from a true mulatto must
be truly mulatto.” (p. 402.)

YetGalton—and after him the whole Biometric School—have been accused
at random of asserting that all characters blend!

! The grave danger of Pangenesis was that it could, if by a very artificial mechanisin, account
for so much—rightly recognised or wrongly interpreted——phenomena; it therefore blocked the
way to a simpler theory which, possibly truer to nature, could not account for the latter.
Hence 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 ac-
counts for by the diffused gemmules of pangenesis can be equally well described by aggregated
germinal units in the reproductive cells.

2 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 (Animals and Plants. .., 1st Edn. Vol.11,p.395). “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. vi1, p. 281). While some instincts may have
been developed by long ages of selection, “other instincts may have arisen suddenly in an indi-
vidual and then been transmitted to its offspring independently both of selection and service-
able experience though subsequently strengthened by habit.” Darwin then cites the case of
Hugging’ dog ‘Kepler,” but it seems to me that there was far too little known of the ancestry
of ‘Kepler’ in oll lines to base any evidence for the inheritance of acquired characters in a
vertain family of dogs having an antipathy to butchers and their shops. -
.- There is not the slightest doubt that 20 to 30 years hence we shall hear of nervous break-
downs attributed to ‘shell-shocked’ fathers of the Great War, and probably spoken of as
instances of the inheritance of acquired characters. Investigation of the family history of cases of
*ghell-shock’ shows, however, that the bulk of these cases are associated with mentally anomalous
stocks.
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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 intel-
lectual 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 intellectual 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, there 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 in-
heritance 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 secondary importance 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 germ-
plasm. 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, RovaL CRESCENT, MARINE PARADE, BRIGHTON. August 11/72.

My pear DarwiN, The buck is quite well—the enclosed note just received explains every-
thing. Now that Dr Carter has returned, he will see that all is rightly done. Will you kindly
tell your servant to explain to the carrier? Very sincerely yours, FraNcis GALTON.

! To show how opposed this was to Darwin’s views I may cite the Animals and Plants...,
Ist Edn. Vol. 11, 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 in-
duced any modification in a structure should at 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 reproductive 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 aggregate in buds or
sexual elements. )
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42, RuTLAND GaTE, Nov. 7/72.

My pEeAR DARWIN, Accept very best thanks for Eapression 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 speakin$) head of a missionary college on his way
to my old country in Africa.

Would you have a short note sent me,—pray do not write yourself—about the rabbits.

v Ever sincerely yours, Francis GaLrox.

P.8. You do not I think mention in Zxpression 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 inter-
course with Europeans.

I have a pamphlet of yours to send back.

Down, Beckennan, Kent. Nov. 8th. [18721]

My pear GartoN, 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? If the next one is as true
as all the others, it seems to me quite superfluous to go 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; 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, Ca. DARWIN.

What a tremendous stir-up your excellent article on ‘Prayer’ has made in England and
Anmerica.

42, RuTLAND GATE, Nov. 15/72.

My pEAR 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 those 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 him 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 them? 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 hirth,

However I leave this quite in your hands, knowing that it means 5 or 6 weeks more trouble
with the rabbits. B

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, T 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 GALTON. .
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Dowx, BeEckeNHAM, KENT. Dec. 30 [1872].

My peaB GartoN, A young Mr Balfour, a friend of my son’s, is staying here. He is very
clever and full of zeal 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 same experiment with rabbits. Hence he wants to know which colours breed truest. Thave,
of course, recommended silver greys. What other colour breeds true? Can you tell me? I think
white or albinos had better be avoided. Do any grey breeds, of nearly the colour of the wild
kind, breed true? Will you be so very kind as to let me hear? I much enjoyed my short glimpse
of you in London. Ever yours, C. DARWIN.

DownN, BEckenHAM, KENT. Jan. 4th [1873].

My pEAR GALTON, Very many thanks for Fraser!: 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 pro-
posed Soc? 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 reglsber 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. Asfar as I see within the same large superior
family, only a 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 associating most and forming a 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 see that an
orthognathous face would cost more than & prognathous face; or a good morale than a bad one.
That is a fine simile (p. 119) about the chip of a statue: but surely nature does not more care-
fully regard races than individuals, as [I believe I have misunderstood what you mean ] evidenced -
by the multitude of races and species which have become extinet. 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, CaH. DARWIN.

Many thanks about the rabbits: your letter has been sent to Balfour: he is a very clever
young man, and I believe owes his cleverness to Salisbury blood.

TPhis leter will not be worth your deciphering. I have almost finished Greg’s Enigmas. Itis
grand poetry, but too utopian and too full of faith for me; so that I have been rather dis-
appointed. What do you think about it? He must be a dehghtful man.

I doubt whether you have made clear how the families on 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' somatlc character would not affect in a highly
developed mammal the gametic characters, whatever arguments may be
advanced from graft-hybrids®: 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,
? dnimals and Plants under Domestication, Yol. 1, pp. 413—24, Vol. i, p. 360, 2nd Edn.
1875.
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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 Anemals and Plants...

" “He [Mr Galton] informs me that subsequently to the publication of his paper he continued
the experiments on a still larger scale for two more generations, without any sign of mongrelism
showing itself in the very numerous offspring.” )

The second occurs in Galton’s paper ‘“A Theory of Heredity ”* in a foot-
note, 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®, 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 mechanism of gemmules. . '

Differences, however, between the two men on this subject did not
interfere 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
questionnaire concerning the nature and nurture of English men of science,
and the second in growing sweet-peas—the inquiry which led to the con-
ception 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-charac-
terisations® 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

ANTECEDENTS OF SCIENTIFIC MEN.
42, RurLAND GATE, LoNDON.

To CuarLES DarwIN, Esq. In the pursuit of an inquiry parallel to that by M. de Candolle, 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 means 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 Candolle, 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 Council of the Royal Society, and similarly,

! Journal of the Anthropological Institute, Vol. v, pp. 329-48, 1875. )
.2 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. _ )
3 Darwin’s is reproduced at length in Francis Darwin’s Life and Letters of Charles Darwin,
Vol. m1, pp. 177-8. :

gor, P GII 23
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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 information? 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.,” also those on hereditary characteristics.

DARWIN.

Special talents, none, except for business, as
evinced hy keeping accounts, being regular in
correspondence, and investing money very well ;
very methodical in my habits. Steadiness;
great curiosity about facts, and their meaning;
some love of the new and marvellous.

Somewhat nervous temperament, energy of
body shown by much activity, and whilst I had
health, power of resisting fatigue. An early
riser in the morning. Energy of mind shown
by vigorous and long-continued work on the
same subject, as 20 years on the Origin of
Species and 9 years on Cirripedia. Memory
bad for dates or learning by rote; but good in
retaining a general or vague recollection of
many facts. Very studious, but not large ae-
quirements. I think fairly independently, but
I can give no instances. I gave up common
religious belief almost independently from my
own reflections. I suppose that I have shown
originalityin science, as I have made discoveries
with regard to common objects. Liberal or
radical in politics. Health good when young-—
bad for last 33 years. .

Father. Practical business habits; made a
large fortune and incurred no losses. Strong
social affection and great sympathy with the
pleasures of others; sceptical as to new things;

curious as to facts; great foresight; not much |

public spirit; great generosity in giving away
money and assistance. Freethinker in religious
matters, great power of endurance.

~ Mother. Said to have been very agreeable in
conversation,

HUXLEY.

Strong natural talent for mechanism, music
and art in general, but all wasted and unculti-
vated. Believe I am reckoned a good chairman
of a meeting. I always find that I acquire in-
fluence, generally more than I want, in bodies
of men and that administrative and other work
gravitates to my hands. Impulsive and apt to
rush into all sorts of undertakings without
counting cost or responsibility. Love my friends
and hate my enemies cordially. Entire confi-
dence in those whom I trust at all and much
indifference towards the rest of the world. A
profound religicus tendency capable of fanati-
cism, but tempered by no less profound theo-
logical scepticism. No love of the marvellous as
such, intense desire to know facts; no very in-
tense love of my pursuits at present, but very
strong affection for philosophical and social
problems; strong constructive imagination;
small foresight ; no particular public spirit; dis-
interestedness arising from an entire want of
care for the rewards and honours most men
seek, vanity too big to be satisfied by them.

Father. A good musician and possessed a
curious talent for drawing heads with pen and
ink®. Impulsive but kindly; nothing otherwise
remarkable.

Mother. Very impulsive and strong partizan;
strong affections, marked religiosity and a con-
structive imagination worthy of a novelist.
Physically and mentally I am far more like my
mother than my father. Family generally, hot
temper and tenacity of purpose; considerable
power of expression in writing and speaking.

DowN, BeckenaaM, Kent. May 28th, 1873.

My pear GAvuton,
possible for me to estimate the degrees.

I have filled up the answers as well as I could; but it is simply im-

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.

! Inherited by his son: see Life, Vol. 1, 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; but I profited as a
naturalist by observing for myself marine animals.

At Cambridge getting up Paley’s Evidences and Mqral 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 ?

I hope you will get full answers to your queries, as I dare say the results will be interesting.

My dear Galton, Yours sincerely, Ca. DarwiN.

42, RurLaxp Gate, B.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. As 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—that a
word is omitted, displaced or somehow wrong, because the sense is not clear and I don’t know
how to interpret the meaning of the phrase “...... would their mean heights probably give an
approximate mean between all 50 of each nation,” but the following will probably include what

ou want.
¢ If nothing else could be assumed about the two nations than that the 10 tallest out of 50
taken at haphazard from 4 had a mean height of o/, and those from B of g8, it would be im-
possible therefrom to deduce either:—

" (1) @ and B, the respective mean heights of the 50 4 and the 50 B or

(2) the ratio of a to B.

But if you grouped the 10 tallest in either case according to their heights, that is, so many
between 5’ 10” and 5’ 117, so many between 5’ 11” and 6’ 0” ete., it would be possible by com-
paring 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;—100 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. Kver 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, RurLanp Gate. Noev. 16/74.

My pear GEoreE, 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
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passed and she s almost and looks quite herself again’. We were staying with J udge Grove at
the time, in a house he had taken in Dorsetshire for the shooting,~—and his extreme kindness
and that of all the family we can never forget. ’

I am rejoiced at the very good aceount you give of your health, and the good news of your
Father. Somebody ought to make a fortune by “Drosera 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. Previously we
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, Fraxcis GaLroN

GeorGE DarwiN, Esq.

42, RUTLAND GATE, S.W. Jan. 8/75.

My pEsR 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 T will tell you. Thank you much for
the equation 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, T will send a posteard to tell when your paper is to come in,

My twin papers 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, FrRancis GALTON.

GeoreE DARWIN, Esq.

42, RuTLAND GATE, LoNDON. April 14/75.

My peArR 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 T lost the produce of all my sweet-
peas at Kew. With very many thanks, Yours very faithfully, FraNcrs GALTON.

June 2nd, 1875. (FONTAINEBLEAU, at present only.)

My pear DarwiN, Thank you very much for your kind letter and information. It delights
me that (notwithstanding the Frenchman’s: assertion) the large peas do really produce large
plants, and that the extreme sizes sown (except ¢) 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.

! The grave 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,linJfrequent pain, which limited largely her social activities.
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42, RutLaxDp GATE, Sept. 22/75,

My pEAR DARWIN, In “Domestication,” 11, 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 this
over leaf. You might think it 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 acquainted myself either with the Misses
M or with Dr M. Dr Gilchrist of the Crichton Institution, Dumfries, sent me Dr
M ’s communication. We are 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, FrRaNCIS 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. T have ascertained
that they inherited this peculiarity from their grandmother on the mother’s side. The parents
had no trace of it, nor any one of four brothers and three sisters!” :

Dowxy, BEckeNHAM, KENT. Sept. 22nd, *75.

My DpEAR GarTOoN, 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 to 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 in-
numerable 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
“Var, under Dom.” Vol. 11, p. 347, about the peculiar properties of plants raised from the smail
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 Galton, Yours very sincerely, CH, DARWIN,

42, RutrpAND GaTE. Sept. 24th, 1875,

My pEAR DARWIN, We have stayed on in town another day so I have got from the Royal
Society and send herewith Parts XIV and XV of the Revue Scientifigue which contain the
part of Claude Bernard’s lectures which you wished to see. I have put pencil X at pages 324,
325, 327, 3562 (in each case on the 2nd column of the page)’. These are the principal passages.
Ploase send the pamphlets back wheh done with, to the Royal Society, as returned 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 botk 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 fow.

Very sincerely yours, Francis GALTON.

Nov. 2nd [1875]. DowN, Beckenaay, KENT.
RaiLway StarioN, OreiNgToN ON S.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.

! The pencil crosses may still be traced in the Royal Society copy of the Revue- Scientifique
1874, witness to the fact that great men are not always great enough to obey library regulations!
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42, RuTnaND GATE, S.W. Now. 3/75.

My pear 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, 1.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 skipping 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 a small residuum which has not strength to break out in
the next generation, but being husbanded in a latent form, there multiplies and re-
covers strength to break out in the next or in a succeeding generation).

Next, I go into the question of affinities 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 numerous 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 equally on all parts of the body. My reason is, that since the same agents
(viz. the germs) are concerned both in growth and in reproduction, the conditions that would
modify the one, would simultaneously modify the other; hence they would be collaterally affected
and the apparent inheritance is not a case of inheritance at all, in the strict sense of the word.
Nay the progress may begin to vary under changed conditions sooner than the parent (as in
the hair or fleece of the young of dogs and sheep, transported to the tropics). :

As regards Brown-Séquard’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 sometimes to have convul-
sive 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 ete.). 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 restate a former definition, that I gave of the character of the relationship
between parent and child, which T make out to be, not like that which connects a parent nation
and its colonists, but like that which connects the representative government of the parent nation
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 now, 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 T 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, FrRancis GALToN.

Thanks for the letter on the Hindoo family, which T will keep, and for the pamphlet on the
wholesale execution of weakly people, which' I return by book post.

Now. 4th [1875]. Dowx, BEckENHAM, KENT.
RaIrLway Station, OrpriNeTON, S.E.R.

My pEAR GarroN, 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 extense. 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.-Séquard’s last paper, in which he gives 17 or 13 (I forget which) instances 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 Hy-
menoptera 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.

Dowx, BeckenuaM, KENT. [? Nov 4, 18751]
RaiLway Srarion, OrpiNeToN, S.ER.

My pear MR GavrtoN, My father thought you might care to have the reference to Brown-
Séquard’s paper. There is a good résumé 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 pEAR 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 aflixed the name
of a celebrated man to the picture for the sake of getting his price. Your note is a wonderful
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, RurLaNp GaTtE. Now. 5/75.

My pEar Darwiy, Three proofs reached me from the Contemporary Review of my ‘Theory
of Heredity,’ so I can spare one, and as I know you like to mark what you read, do not
care to return it. I hope it will make my meaning more clear. The remarks printed as a
note on p. 5, but which I ought to have put in the text, will meet what you wrote about the

Hymenoptera. ‘ _ i
I am most obliged for what you tell me about Brown-Séquard ; I did not know of it, and

will hunt up the passage to-day. (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. 829-48), 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 there-
fore marks a further stage in Galton’s dissent from Darwin’s theory and
Darwin’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,
owing to some change in 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, corre-
sponding respectively to these two groups. The 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 Ansmals
and Plants..., 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 groups? which are of a less striking and assured character than
those in the first 'group, and it will be! seen that I accept the theory of Pangenesis with con-

siderable 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. 330.)

! Tt appeared in that Review in the following month. It was published also in the Revue
Scientifique, T. x, pp. 198-205, 1876.

? Later on p. 347 Galton says that Pangenesis over-accounts for the facts of acquired modi-
fications 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 nutriment'...... 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.” *

We now pass to the essential features of Galton’s theory, which corre-
sponds 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 gem-
mules,” 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 in 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® will be most successful. He
considers that this continual selection leads ultimately in unisexual repro-
duction 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’. 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.”

? The “dominant germs” are *those that achieve development.” (p. 341.) .

3 «There 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, as we may infer, of the fitter half of their
numerous varieties.” (p. 334.) ‘

PGII - 24
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for diseases skipping a generation. This selecting out of germs will not
oceur 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.

“The more mongrel the breed, the greater is the variety 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 obvi-
ously or not at all, until it entirely disappears.” (p. 335.)

Turning now to the germ which has developed into a somatic cell, Galton
questions whether it does produce gemmules at all—at any rate its fertility
is fur less than that of the latent germ. Influences acting on the somatic cells
of the parent are only slightly or not at all represented in the like somatic
cells of the offspring. He considers at some length instances of inherited
mutilations and of acquired characters, and thinks they may be reasonably
looked upon as a ‘collection of coincidences.” Xven if there are real cases
of changes in the somatic cells of the parents influencing the ‘somatic char-
acters 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-Séquard’s
epileptic guinea-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. 3461)

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

! 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 of pangenesis®

Dowx, Nov. Tth [1875].

My pEAR GartoN, 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” germs (the word ‘germ’ itself from asso-
ciation 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 T cannot answer myself. Unless you
can make several parts clearer, I believe (though I hope I am 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 and express my opinion, as you desire it, not that I
suppose it will be of any use to you,

(1) If this implies that many parts are not modified by use and disuse 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 T 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 2ova. 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, CH. DARWIN.

A. R. Wallace took a different view as to what Galton had achieved in
a letter of the following spring.

Tre DELL, Gravs, Essgx. March 3rd, 1876.

Dear Mr Garroy, I return your paper signed. It is an excellent proposal. I must take
the opportunity of mentioning how immensely I was pleased and interested with your-last
papers in the Anthrop. Journal. 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 cum-
brousness of his Pangenesis. Your paper on Twins is also wondrously suggestive.

Believe me, Yours very faithfully, ALPRED-R. WALLACE.
F. Garron, Esq.

242
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42, RuTLAND GATE. Now. 8/75.

My pEAR DARWIN, Alas! Alas!—and I had taken such pains to express myself clearly,
and I see what I mean, so clearly!

I was most obliged for the Brown-Séquard 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 far as I want them, in C. Dareste (4nn, S¢. Naturelles [ Zoologie, T. xvir), 1862, ‘Sur les ceufs
a double germe,’ p. 34).

In my ‘Fraser’ article there is a most unlucky and absurd collocation of words, which I
heartily hope no critic will seize upon, for which I simply can’t account except in the suppo-
sition 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 1s. .

The twins born in one chorion,—never mind whether 2 amnions or not,—is Kleinwichter’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 Coll. 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 Kleinwichter, I could send it you.

Very sincerely yours, FraNcis GALTON.

42, RurLanp Gate, SW. Now. 10/75.

-~ My pEAR GEoRGE, T got my back Statistical Society publications last night and have read
your ocousin-paper with very great interest. You certainly have exploded most effectually a
popular 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 so”?

" 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 COMFORT
and ENCOURAGEMENT
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, FrRANCIS GALTON.
GEoRGE DarwiN, Esq.

Now. 10th. Night. [1875] Down, BECKENHA&, Kzx.
RarmLway StatioN. OrpiNgrTON. S.E.R.

My pear GartoN, I have this minute finished your article in Fraser and I do not think
I have read anything more curious in my life. Tt is enough to make one a Fatalist, I am in a
passion with the Spectator who always muddles if it is possible to muddle. But after all he does
not write so odiously as I did in my letter, which you received so beautifully. I should be glad

! Journal of the Royal Statistical Society, Vol. xxxvi, pp. 153-82. I may perhaps be
permitted to add the word of warning that the danger of cousin marriage is not a popular
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 T cannot think so, for a clear-
headed (clearer than I am) member of my family read the article and was as much puzzled as
I was. To this minute I cannot define what are “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 a 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, I will send all the
bags in a box per Raflway to you.

42, RutLAND GaTE, S.W. Now. 26/75.

My pear 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 I owe 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 yowr name) to the
gardener from me? 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 pEAR GaLroN, 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 repro-
ductive organs; but this does not make me doubt that each unit of the whole system also sends
forth its gemmules. 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 are crossed, it often’or rather generally
happens that every part of stem, leaf—even to the hairs—and flowers of the hybrid are inter-
mediate 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 hardly 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.  Dec. 19/75.

My pear 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 a diagram, as
follows:—

¥hite Form. . ~ Black Forme.

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 whole when less highly magnified a

@
uniform 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, Fraxcis 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 RutLanp Gartg, LoxpoN. Jan. 30th, 1876.

My pEAR GEORGE, I was very glad to hear good news of you from Litchfield, who dined
with us a few days back; (but not with 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 was engaged). He thought of taking it bodily away. Never
did a thing hang so long in hand 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.” T enclose a copy of part of what he says. In working out your Father’s plant sta-
tistics, 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 him 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 ordinates 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
self- and crop-fertilised plants in which only the biggest were measured. Their “run” was too
irregular, 1 could get no two trustworthy ordinates. The ignorance of the 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 onme 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 sup-
pose 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!—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 has got into such a
state, and the respectable Athenaeum is all in a boggle about its future trustee to replace
Lord Stanhope. FPray remember me very kindly to your brother and with my wife’s best
regards. Ever yours, Fraxcis GAvLTON,

GEORGE DarwIN, Esq.
2, Bryansron Sr. [1877]

My pear G[avToN]. Thave 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 hiome
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 essay? and would you care to see it. I suppose that I could find it, but
I think I bave not yet catalogued it. It seemed to me a striking essay. ‘

Ever yours sincerely, CH. DARWIN,
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42 RUTLAND GATE, Jan. 12/77.

My pear DarwiN, Thanks very many: When you come across the essay 1 should be very
glad to see it. I know of a curious Swiss memoir, something apparently to the same effect, in
which the author says that the Swiss yeomen are very apt to leave 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. Consequently 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 most
kindly taken infinite pains to the same end. Ever sincerely yours, FRANCIS GALTON. '

CaarLEs DarwiN, Ksq.
Dowx, Feb. 11th. [18771]

My pEaR 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 hand-
writing. 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 pEAr Darwin, By this book post I return Tickner’s book with many thanks (after
keeping it an unconscionable time, but T knew you did not want it and it was useful to refer
to to me

Abou);; 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 speak 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 pearR 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 some-
where. 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, BECKENﬁAM, KenNt. March 22/79.

My pEAR GaLroN, 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 LXTI in Vol. 1 and remarks on p. 243,



PLATE XV

(1) (11)
Dr Erasmus Darwin, Sir Francis Darwin,
¢ Physician, Philosopher and Poet.” “Physician, Traveller and Naturalist.”

To illustrate the influence of the Collyer blood in modifying the Darwin strain. From miniatures
in the possession of Mr Darwin Wilmot.




PLATE XVI

Sir Francis Sacheverell Darwin, “Physician, Traveller and Naturalist,” son of Elizabeth Collier (Mrs Chandos-Pole)
and godfather of Francis Galton. From a drawing in the possession of Mr Darwin Wilmot.
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- have one nice and curious letter to Miss Howard which I 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 letters in the possession of any members
of the family which might be worth publishing; and could you take the trouble to assist me
by getting the loan or copies of them ¢ i ’ ‘ ) "

. Several years ago I read the memoirs of your Aunt Mrs Schimmelpenninck and so far as
I can remember many of the stories about Dr Darwin 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 name? 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 STREET.

My pEAR GArroN. If it would not bore you, can you come to luncheon here on Monday
ab 1 o'clock ; as it. will be my best chance of seeing you. I have been extremely sorry to hear
that you have not been well of late and that you are soon going abroad.

: , Yours very sincerely, Ca. DarwIN.

April 30 [1879]. Dowx, BECKENHAM.
Many thanks. The extract will come in capitally. You are vy. good to take so much

trouble. Mrs Sch.! received all safe, and shall goon be returned. I much enjoyed my talks
with you. C. D. _

The following letter probably has reference to Elizabeth Collier's birth?,
and may possibly aid in the final solution of the difficulty as to her origin.

Dowx, BEckenaAM, KENT. June 8 [1879].

My pEaR GarroN, Many thanks for your note. I have lately been staying with my sister,
Caroline, and she says my memory is in error about the mysterious 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 at 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 anything more to com-
municate about Dr D. for I shall soon go to press.

. 42, RurLAND GatE, Nov. 12/79.

My pear DARwWIN, It was with the greatest pleasure that I received and read your bio-
graphy of Dr Darwin, ' ) : :

~What a marvel of condensation it is, 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
treatment. 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 strietly
scientific gifts were of so high an order. There seems to be an unexplained residuum, even
after what you quote from him, about the value of hypotheses. I see you have mentioned
me twice, very kindly—but too flatteringly for my deserts. How you are down upon
Mrs Schimmelpenninck and Miss Seward 3! . ) ; : '

! Mrs Schimmelpenninck, Galton’s aunt: see Vol. 1, p. 54.

2 Bee Vol. 1, p. 21. :

3 T think Galton had a truer appreciation of Erasmus Darwin than possibly his cousin had,—
a better historical perspective,—and with all their faults of exaggeration the ladies in question
did give something of the ‘atmosphere, which Charles Darwin’s portrait lacks. That portrait
is wanting, in the full characterisation of a many-sided figure ; we can only give reality to it by
astudy of Erasmus Darwin’s own works, local gossip about him and the public opinion of his day—

PGII 25
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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 ven-
ture 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. Tt 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 Miiller about this, who is an outré “nominalist.”

Very sincerely yours, Francis Gavron,

Thanks for.Bowditch (children’s growth) which you kindly sent me.

Nov, 14th [1879]. DowN, BECKENHAM, KENT.
RamLway StatioN, OrpriNeToN. S.E.R.

My pEAR GavLroN, I have answered the questions, as well as I could, but they are mis-
erably answered, for I have never tried looking into my own mind. Unless others answer very
much better than I can do, you will get no good from your queries. Do you not think that
you ought to have age of the answers? I think so, because I can call up faces of many school-
boys, 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 what he is at all like. The picture is quite washed out.

T am extremely glad that you approve of the little life of our grandfather; for I have been
repenting that I ever undertook it as work quite beyond my tether. The first set of proof-
sheets was a good deal fuller, but I followed my family’s advice and struck out much.

Ever yours very sincerely, CHARLES DARWIN.

QUESTIONS ON THE FACULTY OF VISUALISING®

For explanations see the other side of this paper.
The replies will be used for statistical purposes only and should be addressed 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 of 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 have 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 distinet 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.
He 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 Darwin’s
letters and papers, and feel that his true characterisation remains 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 !
! For the nature and occasion of these questions the reader must consult Chapter XII.
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Questions. o ; Replies.

13. Geometry. I do not think I have any power of the kind.

14¢. Numerals. When I think of any number, printed figures rise before my
mind; I can’t remember for an hour 4 consecutive figures.

15. Card-playing. Have not played for many years, but I am sure should not
remember.

16. Chess. Never played.

Other senses.

17. Tones of voices. Recollection indistinet, not comparable with vision.

18. Music. Extremely hazy.

19. Smells, No power of vivid recollection, yet sometimes call up associated

‘ ideas.

20. Tastes. No vivid power of recalling,

Signature of Sender and Address. CHARLEs DARWIN, Down, Beckenham. (Born Feb. 12th, 1809.)

April 7, 1880. Down, BeckenuaM, KENT.

My pEAR 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 have written to Mr Faulds telling him I could give no help, but had forwarded
the letter to you on the chance of its interesting you. )

My dear Galton, Yours very sincerely, Ca. DARWIN.
- P.S. The more I think of your visualising inquiries, the more interesting they seem to me.
42, RUTLAND GaAfTE, April 8/80.

My pEAR DarwiN, I will take Faulds’ letter to the Anthro. and see what can be done;
indeed, T 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 large number of differences. It would I think be feasible in one or two public
sehools where the system is 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.
T get 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 full letter
from Dr Faulds appeared in Nature covering the same ground. To this

matter we shall return later.
42, RuTLAND GATE, July 5/80.

My pEAR DarwiN, Best thanks for sending me Rewvue Scientifigue with Vogt’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 1 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
reread what you know the pith of already, but because of the illustrations at the end and alse
for the chance of your caring to see there the confirmation from other sources (I find that the
editor has cut out all Bidder’s remarks on this peint—which I much regret) of .what Yogt says
about the left hand executing with facility in reverse what is done by the right hand. I made

26—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 is. a reference that might be put among your Dr Erasmus Darwin papers, in the
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 striking
experiment in Part I, Section xvin. 6 (which in my edition of 1801 is in Vol. 1, p. 291), which
shows that he himself possessed the faculty in a very marked manner. '

We came back after a very successful Vichy visit!; 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 affair—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 few days, Ever sincerely yours, Francig GALTON. C

42, RuTLAND GaTE, Monday morning, March 7/81.

Deag DarwiN,  About Worms?:—I have waited for an opportunity of verifying what I
told you about the effect of heavy soaking rain, 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 Hyde
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 Sunday 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
Sunday (last night) it again rained heavily and I was in the Park at 10h. The tracks were
not nearly so numerous as they had been on Sunday morning, but more dead worms were about.
I began counting, and found they averaged 1 to every 21 paces (in length) of the walk, the walk
being 4 paces and a trifle more in width, ‘

Walking on, T 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
as were the 16 pace-lengths just described. The worms are usually very large. I rarely notice
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. - : ‘

Dowx, Breckenaam, Kent. March 8th [1881]

My pEAR GALTON, Very many thanks for your note. I have been observing the innumerable
tracks on my walks for several months, and they occur (or can be seen) only after heavy rain,
As T 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 Galtons enjoyed Vichy and visited it yearly 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 <],
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.” See The Formation of Vegetable Mould through the Action of  Earthworms,
pp. 14, 85-95.. - ‘ C
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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
immersion; and I am inclined to conclude that the death of sickly (perhaps with parasites)
worms is thus hastened. 1 will add a few words to what 1 have said about their tracks, after
stating that I found only a very few dead ones. Occasionally worms suffer from epldemlcs (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 that it is only by dimming the light, -and
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 T am
becoming more doubtful about the lntelhgence of worms. The 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, Cu. DARWIN

42, RUTLAND GATE, Oct. 9/81.

- My DEAR DARWIN, Pray accept my best thanks for the worm book, which I have read, as
I read all your works, with the greatest interest and instruection. I wish the worms 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, FBANCIS GarToN.

Dowx, BECKRENHAM. March 22nd [1882]

My pEAr GALTON,—1 have thought ’chat you might possibly like to read enclosed which has
interested me. somewhat, and which you can burn.—I have been on the sick-list, but am im-
proving. Ever my dear Ga.lton, yours very sincerely, CH. DARWIN. - '

Such, a month before his death, was the last letter of Darwin to Galton.

42, RurLaNDp Gatg, March 23/82.

My pEAR 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.

T hope you are qulte well again. With our kindest remembrances,

Ever yours, FraNcCIs GALTON.

Dowx, Thursday, 20th Apri 1882,

Dear Mr GartoN, My mother asks me to write to you and tell you of my dear father’s
death. He died yesterday afternoon about 4. He was taken ill in the middie of Tuesday night
and remained in a great state of faintness, suffering terribly from deep nausea and a most dis-
tressing sense of weakness. He was conscious till within a }hr. of his death. He gradually
became more and more pallorless and at last became suddenly worse. I cannot help saying how
often T have heard him speak with affection of you', Yours affectionately, FRANCIS DARWIN. -

I forgot to say what T especially meant to, that my mother bears it wonderfully, she is.very
quiet and calm.

! Mrs Litchfield, Darwin’s daughter, tells me that her Father had a great admiration for
Galton’s acuteness and she has also a memory of her Father 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 unwhole-
some 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 a purely subJectlve
operation. ‘
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_The_ following letter to his sister, Miss Emma Galton, is not only of his-
torical interest, but portrays the intense reverence Galton felt for his cousin:

42, RutLanD GaTE, Adprid 22/82,

DEanest Emma, I feel at times quite sickened at the loss of Charles Darwin. I owed 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, so 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. When 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 me 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 o'clock te the Jerusalem Chamber.” 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 Emma, The great ceremony 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

! 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.

* Galton was also 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 chancel 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 T 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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Miss Emma Galton, from a photograph taken in the ’fifties.



Correspondence with Charles Darwin 199

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 Darwin’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 affectly, Francis GaLToN.

The words of the anthem, taken from Proverbsiii. 18,15,16 and 17 “H appy
1s 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 appropriate. 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 suggest to clergymen 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 all ye Works of the Lord, bless ye the Lord : praise him, and magnify him for ever.

O all ye Green Things upon the Earth, bless ye the Lord : praise him, and magnify him for ever.

O ye Whales, and all that move 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 thé
surroundings. 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, and 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, perhaps, 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 some 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 was exhibited not only in the case of Darwin, but in several other
instances. Thus in the monument he put up to Erasmus Darwin in Lich-
field 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. Ihave no doubt
fuller investigation would lead to the discovery of other instances®.

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, RUuTLAND GATE, May 16th, 1882,

My peAr 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 to have missed 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 spexk 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 Society
(like those of Priestley—do you know them?). There ought to be a picture of the ‘Beagle’ if one
is procurable and copies (small) of ai/ the pictures and photographs. You are no doubt collect-
ing 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, Francis 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 I owe
whatever love I may possess for accurate investigation—he remarked :

. “It is 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
them. -That truth is not wholly appropriate to the friendship of Galton
with Darwin; the latter was only thirteen years Galton’s senior, but those
years, and Galton’s unlimited reverence for intellectual power did, as in the

! Bee Note at the end of this Chapter, -

? One other instance I can indeed refer to from letters in my possession. He was the prime
mover in the scheme for obtaining a portrait of Sir Joseph Hooker. There are numerous letters
to Galton approving and enclosing snbscriptions, and the letter of Hooker to Galton is worthy

of being preserved elsewhere than in an autograph book where I found it:
) , ' . RovaL Garpexns, Kew, May 15/80.
My pEar GaLToN, Your kind letter announces a most unexpected honour, and a crowning

oné. - I only wish I could feel that I was worthy of it. I am quite at Mr Collier’s disposal and
very. pleased to find that he is the selected artist. Very sincerely Yours, Jos. 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 friend-
ship. To him Darwin was the man who freed him from superstition and
directed his life-work into new channels'; but nevertheless the onlooker
may note, what individual actors cannot apprehend, for he like the dramatist
sees the play asa whole. Be this asit may, undoubtedly the year 1882 marked
an epoch in Galton’s career®. As Mrs Galton records, Darwin’s death “cast

' Galton did not only acknowledge this in the memorable letter to Darwin himself in 1869
(see Vol. 1, Plate IT) but most gracefully in the speech he made at the Royal Society dinner
after receiving the gold medal in 1886. T 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 fuct 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 T 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 T 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 conceivable
household purpose, which belonged to an aged female relative who died years ago. 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 he had done so, 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 presence 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.” (Zhe Times, Dec. 1, 1886.)

? 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 ard from the meeting
and knew that he was feeling unwell; 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 genera-
tion’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 enthraldom 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, T feel sure that this day, the 1st of
July, will not be the least brilliant.” 7he 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 gain of the average man, only
indirectly affected by the spread of scientific knowledge—that he wished to see emphasised.

PGII 26
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a deep gloom” over her husband; but it was followed by his most productive
" decade. Interests in psychological- 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:

Ignoramus, in hoc stgno laboremus!

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

About the time when the question of a monument to Charles 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 he had expressed to de Candolle in 1882 (see our Vol. 1,
p- 18). Perhaps what weighed much with Galton were the lines from the
preface to the Zoonomia.

The great Creator of all things has infinitely diversified the works of his hands, but has at
the same time stamped a certain similitude on the features of nature that demonstrate to us
. that the whole is one family 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 first draft
for the Lichfield inscription. It ran as follows:

In memory of Erasmus Darwin, M.D., F.R.8,, Physician, Philosopher, and Poet; Author of
Zoonomia, Botanic Garden, &c.; Earliest propounder of the Theory greatly elaborated by his
more distingunished 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 respective 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. Tt
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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Will you have patience to look at my article on “Origin” in “Lay Sermons” written
in 18601

: 4, MarLBoROUGH PLACE, ABBEY RoaDn, N'W, Oct. 12, 1886.

My pEAR GaLToN, I have read Krause afresh and I can only say that if no better case is
to be made out for Erasmus Darwin my verdict in the article “ Evolution” in the Encyclopaedia
. Britannica—(not the part which I advised Mr Gladstone to read)

“Erasmus Darwin, though a zealous evolutionist, dan hardly be said to have made any real
advance on his predecessors” ,
seems to.me to express the exact truth. :

That Erasmus Darwin anticipated Lamarck’s central idea is perfectly true—indeed he was
much more consistent and logical than Lamarck for he saw the necessity of extending his view
to the vegetable kingdom, and his conception of heredity and desire in plants, was the necessary
consequence of the general theorem that adaptation has been brought about by desire. But this
central idea of Lamarck is exactly the most worthless part of the *Philosophie Zoologique.”
Krause expressly admits that Erasmus knew nothing about the struggle for existence as a
selective agent. Again it is clear that Erasmus had no nction of variation in Charles Darwin’s
sense, see p. 183. “The original living filament” is “excited into action by the necessities of
the creatures, which possess them and on which their existence depends.”

The principles of Charles Darwin if T understand him rightly were these-—Two are matter
of fact, namely: ' .

1. Animals and plants vary within limits which cannot be defined and from causes of which
we have no knowledge. N

2. Of these variations some give rise to forms better adapted to cope with existing conditions
and some to forms worse adapted—The latter tend to extinction; the former to supersession of
the original or at any rate to coexistence with it. The last is speculation.

3. The interaction of variation with conditions thus understoed is a vera causa competent
to account for the derivation of later from earlier forms of life. ‘

This is the Darwinian faith “which except a man keep whole and undefiled without doubt”
he shall be made a bishop—If you can find the smallest inkling of it in Erasmus—1I cave in.

Ever yours very truly, T. H. HuxLgy.

Of Galton’s reply to Huxley I find the following rough draft.’

Oct. 16/86. 42, RutLAXD GATE, S.W.

My pear Huxievy, Thank you much for your full letter. I see that the proposed epitaph
on Dr Erasmus Darwin must be abandoned, both because it is founded on Krause's views,
which are debatable, and because it expresses those views in a way open to misapprehension.
Would you kindly tell me if anything strikes you as objectionable in an epitaph written in the
following sense? And if you could suggest any well-sounding phrase as well, I should be truly
obliged.

In memory of Dr E. D. Author of etc., etc. Gifted with a vivid imagination, uncommon
power of observation, an indéfatigable love of research, original and prescient in his views, he
‘was among the first who occupied himself with the topics that were subsequently explored by
his grandson, Charles Darwin, to whom he transmitted many of his characteristies.

This I know is bald in the extreme, but if the intended sense is decided on one must hope
by much touching up to make it read more suitably. Thinking it might be convenient I copy
out some “piéces justificatives” on the opposite page (slightly shortening phrases and sometimes
transposing). Ever sincerely yours, Francis Garron.

. Galton’s préces justificatives contain the views of Charles Darwin as to
Erasmus’ mental powers, some citation of Krause's opinions and extracts
from Erasmus Darwin’s writings showing that he only attributed variation
in part to desire or will, but in part also to accidental or spontaneous
causes. (Galton also indicates that Erasmus had clearly stated that the final
result of the contest between males was that the strongest and most active
animal propagated the species and thus it became improved.
' - 26—2
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Oct. 18, 1886. 4, MarLBOROUGH PLACE, ABBEY Roap, NW,

My pEAR GavLroN, 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. HuxLry.

Did Erasmus 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 OF 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 cumulées ”) in Chapter X11I.

GeNive, 8 nov. 1879.

Mox cHER MoNsIEUR, J’ai lu avec beaucoup de plaisir les opuscules que vous avez bien
voulu m’envoyer. Les photographies cumulées m’ont paru curieuses. Elles serviront probable-
ment dans plusieurs cas et pour diverses recherches de médecine, physiologie etc. On peut en
inférer aussi certaines conséquences utiles dans les arts. Je me propose, par ce motif, de
montrer vos generic tmages dans une séance de notre société des arts ol se trouvent toujours
des dessinateurs, des photographes, etc. Si vous publiez d’autres essais, je vous serai trds
obligé de me les envoyer avant le mois de janvier prochain.

L’aspect de vos criminels confirme ce que je lisais hier dans un article scientifique signé de
Parville dans le Zemps, sur les crines de 36 assassins frangais. Leurs crines étaient larges
d’une tempe & l'autre.

Les observations psychométriques dont vous décrivez les résultats me semblent bien difficiles
a faire. Cependant je sais, par expérience, qu'on arrive en se donnant de la peine & constater
des faits de cette nature. J’ai aussi observé des choses analogues pendant la nuit, et ce que j'ai
conclu appuie votre opinion par des approchements assez intéressants.
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Monumental Tablet to Erasmus Darwin (executed by Onslow” Ford) and evected by
his grandson Francis Galton in Lichfield Cathedral, 1886.
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Pendant deux années, 4 I'dge de 71 et 72 ans, je me suis appliqué 4 saisir au moment du
réveil la nature de mes réves. Avec une ferme volonté on y parvient. Les détails s'oublient
trés vite, mais on peut noter dans sa téte si le réve se rapporte 4 des choses anciennes ou
récentes et 4 des choses dont on g'était occupé la veille ou auxquelles on n’avait pas pensé
depuis longtemps. Voici ce que j’ai trouvé:

1°. trés souvent dans la soirée j'avais parlé de quelque personne ou objet qui a servi de
point de départ 4 un réve. Quelquefois on en avait parlé devant moi, ou javais lu 4 haute voix
le nom ou celui de I'objet. Rarement une lecture des yeux produisait cette conséquence. Le
nom ou le mot était devenu source de quelque association involontaire d’idées, comme dans vos
observations, mais les déductions étaient errantes et souvent absurdes. Des conversations ou
lectures de quelques jours antérienrs, méme je crois de 24 heures, ne conduisaient pas.a des réves,

2°, (et ceci encore plus certain): jamais je n'al 16vé & des choses qui m’avaient causé ou
récemment ou autrefois de vives inquidtudes ou une vive émotion. Quoique ma carriére ait été
assez uniforme j’ai éprouvé des chagrins, j’ai eu des soucis qui m’empéchaient de dormir. Jai
assisté & des scénes révolutionnaires qui m’irritaient au plus haut degré. Ma vie a été exposée
plusieurs fois dans des courses de montagne, etc. Or ces événements ne se sont jamais présentés
dans mes réves, non plus que des plaisirs anciens trés vifs.

3°. J’ai révé 4 des personnes mortes depuis longtemps, mais presque toujours je me suis
souvenu que j'en avais parlé dans la soirée ou qu’une liaison d’idées analogue avait existé. Par
exemple je révais souvent étre avec mon pare, mort en 1841: il me semblait le voir, causer avec
lui, sur des affaires scientifijues avec beaucoup de suite et de raison, mais je travaille tous les
jours dans la bibliothéque de mon pére, je consulte ses ouvrages etc. Cest dans le courant
habituel de mes idées. Tout cela confirme, par une autre voix, vos réflexions de la p. 7.

Les idées quon a la nuit, quand on est réveillé et qu'on ne peut pas s’endormir, confirment
également ce que vous dites. Dans cet état on a (du moins moi) deux ou trois idées trés pré-
cises qui reviennent couramment. Ce sont des idées qui vous préoccupent depuis quelques
jours: probablement une inquiétude sur un de vos proches, un procés, etc., ou quelque lettre
difficile & rédiger, quelque discours & faire ete. Comme on ne voit rien, d’autres causes d’idées
nexistent pas et celles qui vous dominent ont une force extraordinaire. Un peu d’agitation
nerveuse qui empéche de dormir augmente cette vivacité des idées nocturnes. J’ai été si souvent
frappé de leur netteté que je m’étais fait fabriquer une ardoise, avec régle mobile, pour pouvoir
écrire dans mon lit certaines phrases, certaines divisions d’un sujet qui m’apparaissaient tout-
a-coup et que le lendemain je ne pouvais plus retrouver. L’appareil n’est pas assez commode
pour Pemployer, aussi quelquefois jallume une lumidre pour noter ce qui vient de m’apparaitre
dans ces nuits d’insomnie. Pour un éerivain l'absence de sujets de distractions me parait une
cause essentielle de succés. Je ne comprends pas du tout ceux qui étudient ou rédigent en se
promenant dans la campagne. _

Voila, mon cher Monsieur, des observations dont vous ferez ce que vous voudrez. Je n’ai
pas lintention de les publier. 8i vous voulez en parler dans quelque note je n’ai pas d’objection,
sans cependant vous le demander. Agréez, je vous prie, I'assurance de mes salutations les plus
dévouées. ALpH. DE CANDOLLE.

42, RUTLAND GATE, LoNDoN. Adpril 11/80.

My pEAR 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 col-
lection. 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,
which 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 of the 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 are, as it were, vexed and put out by finding that other people have real undeniable
gifts that they do not themselves possess a vestige of, and are inclined in consequence to
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discredit the inquiry. M. Antoine d’Abbadie who sees these number-forms clearly, kindly
‘questioned for me several of his colleagues of the Académie 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 Institute, 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 GALTON.

I am afraid our mutual friend Mr Bentham has felt the gloom and severity of this past
winter, for he does not look well, and complains about himself.

To M. ArpHoNSE DE CANDOLLE.
’ 42, RutLaND GaTE, LoNDON. June 5/82.

My pEAR BiR, Thank you much for your interesting brochure® on Ch. 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 T saw no way out of it till Darwin’s ‘Origin of Species’
emancipated 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 I’Angle-
terre ete.”—*la maison modeste...” [pp. 12-13] hardly convey the right idea. T should think
that his fortune was much more considerable—say upwards of .£5000 a year, before his brother’s
death in 1881, and subsequently 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 podte phys[iologiste] p. 12...ont lu certainement de bonne heure les
ouvrages de leur aieul.” I am almost certain of the contrary in every case except Ch. Darwin,
(and T 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. That
much the same was the case with some of Charles Darwin’s sons, I can, I think, affirm.

(3) George Darwin “déja connu par de bons mémoires de statistique” [p. 13). Probably
you may not know his present wery high position as a mathematical astronomer, who has re-
vealed 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 care 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, in which you were at one time much interested and which
is now being taken up here. Tt isa question of cumulative temperature 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 carry on 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

1. After giving them all a good dinner, Memories, p. 271.
? “Darwin aieul, considéré au point de vue des causes de son succés et I'importance de ses
travaux” tivé des Archives des Sciences de la Bibliothéque Universelle, Tome VII. May 1882,
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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 correspondents? :

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 our purpose already exists. We can
measure cumulative effects of sunshine, rain, and temperature and could measure that of
evaporation under any one 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, Fraxcis Gavrron.

To M. ArLrHONSE DE CANDOLLE,

GENEVE, 14 Janvier 1884.

Mo~ cHER MoNsIEUR, Je prépare une seconde édition de mon volume de & Histoire des
sciences et des savants qui est épuisé depuis longtemps eb que les libraires me demandent. Pour
cela je fais grand usage de vos Englishmen of Seience et du volume récent des Inquiries tnto
Higman Faculties qui contient beaucoup d’articles curieux. Nous suivons la méme- méthode,
celle d’observer, et quand on le peut, de compter pour comparer, par conséquent nous devons
nous appuyer 'un Yautre et nous risquons bien peu d’8tre en opposition. Permettez-moi de
vous demander quelques informiations sur des savants anglais. '

Pourriez-vous me dire quelles étaient les positions ou professions des peéres du célébre
Zoologiste Owen nouvellement créé K.C.B., de Sir George Airy et de Sir George Wheatstone!?
Je n’ai pas pu le savoir d’aprés les dictionnaires biographiques 4 ma portée.

Je présume que Sir William Thomson, né & Belfast, fils d’un professor de mathématiques,
était un protestant, d’'une famille écossaise ou anglaise établie en Irlande. Est-ce exact?

Le caractére de votre illustre cousin Charles Darwin est si honorable, si éminent sous
plusieurs rapports, que jaimerais connaitre sur lui certains détails d’une valeur méme secondaire.
Par exemple, avait-il une disposition naturelle aux arts du dessin? et a la musique? Rien ne
Yindique dans ses ouvrages. ‘

Je ne sais pas 8'il faut lui attribuer une tmagination forte. Beaucoup de personnes le Iui
reprochaient, parce qu’elles ne comprenaient pas la valeur de ses observations et déductions, et
qu’il leur plaisait de dire qu’il se livrait 4 de pures hypothéses. Pour moi qui ai reconnu trés
vite la sagesse de son esprit et de sa prudence, je ne sais pas si ces qualités avaient occupé la place
entiére de I'imagination, ou #’il faut admettre que méme avec beaucoup de vigueur de raisonne-
ment il avait beaucoup d’imagination.

L’ainé de mes petits-fils, Raymond de Candolle, né Anglais, élevé & Rugby et qui vient
d’entrer & Trinity College, Cambridge, voit les chiffres disposés en séries, et certains chiffres
plus apparents que d’autres dans son esprit. C'est le seul cas de ce genre dans ma famille.

Toujours, mon cher Monsieur, votre trés dévoué, ALrH. DE CANDOLLE.

42, Rutianp Gats, Loxnon. Jan. 27/84.

My pEar SR, Idelayed answering until I had an opportunity of talking over the 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 hard thinking, but always
ready to burst out. Thus his delight in the scenery of a tour about the English Lakes a fow
years ago, had all the freshness and eagerness of that of a boy. However his nature could not
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 of mental
imagery was once vivid and had become diminished, both from what he distinctly told me and
from corroborative evidence. But that he ever was deceived by imagination I should think
most unlikely, as he was so remarkably veracious. : S
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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. I am sorry not to be able to give you
at present much information about the other men of whomw you ask.

Wheatstone was an artisan, a mere workman originally. He took much:interest in my -
inquiries and helped me in any way I asked, except as to his own history.

Adry 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 argument
is a strongly marked hereditary characteristic on the maternal (Biddell) side.

Qwen I forget at the moment; they were low rather than high-middle-class. In a few days
I shall be in the way of reviving recollections and will write again.

Thomson (Sir W.) I think you are quite right but here also I will write again.

Excuse this imperfect letter, but I 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. I am very glad indeed that
you are about to issue a new edition of your admirable volume. Let me say about the Darwin
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
mathematical physics. He has made a great mark already and is rapidly rising in repute.
Prank who lectures at Cambridge on Botany was invited to be a candidate for the Professor-
ship 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.” I 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 that curious tendency.

You will be glad to hear that we have begun at the Meteorological Office to publish acca-
mulated temperatures in units of ‘‘day-degrees,” counting (1) from Jan. 1, (2) from the first of
the current week. General Strachey 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 very sincerely, FrRANCIS GALTON.

Our friend Mr Bentham continues very weak, but he has no organic malady.

To M. ALpHONSE DE CANDOLLE.

42, RurLAND GATE, LoNDoN. Oect. 17/84.

My pEAR Sik, I 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 you justly
say (and said before) at the bottom of p. 541. It is very singular how closely in many respects,
our lines of inquiry run side by side. I shall be very curious indeed to see how far my own
data will confirm 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 char-
acter 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.

I 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. T think however, that Mr Wolf over-
states 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 experimentally tested upon such animals as
rabbits? and possibly upon guinea pigs? 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.
Genive. 27 Oct. 1884.

Mow cHER MoxnsiEur, Je suis trés heureux de penser que vous approuvez mes derniéres
recherches sur ’hérédité! A peine cependant elles étaient publides que je voyais d’autres con-
sidérations qui méritaient examen et avanceraient nos connaissances. J’espére qu'elles se trou-
veront dans votre prochain volume.

11 n’y'a pas de doute que les maitres et maitresses d’écoles pourraient faire des observations
intéressantes sur les enfants, mais il faut vouloir observer, et le temps manque souvent &
des personnes aussi fatiguées par leurs fonctions. Si on leur ordonne de faire telle ou telle
observation elle se fait moins bien que si cela vient de leur propre volonté. ‘

Les écoles dont on pourrait tirer le plus grand parti sont, par exemple, les écoles poly-
techniques, normale, navale, etc., en France. On y entre, & un 4ge déterminé, aprés des examens
qui classent les individus. Les éléves sont soumis au méme régiine de nourriture, etc. Ensuite
on les classe & la sortie. On pourrait donc constater si, dans des conditions égales, les plus
habiles ont été les plus ou les moins robustes, les blonds ou les bruns, les fumeurs ou les non-
fumeurs, les fils d’hommes instruits ou d’autres, etc. Il faudrait dans une de ces écoles qu'un
médecin ou un des administrateurs et I'idée de faire ces comparaisons, voila le difficile, quoique
deux années fussent suffisantes.

Votre article ‘Measurement of Character’ a Pavantage de provoquer les réflexions et sus-
citera peut-8tre de bounes observations. Je vous remercie de me avoir envoyé!

Larticle de Mr Wolff sur les Juifs me parait un peu trop flatteur & leur égard. Si certaines
préscriptions du Talmud sont bonnes pour la santé, il me parait bien douteux quwelles soient
suffisamment observées par les fidéles, comme le prétend Vauteur. Les injonctions ne les ont pas
rendus généralement propres. Ils sont moins propres que beaucoup de chrétiens auxquels la
religion ordonne de mépriser leur corps, de penser surtout A I'dme et & la vie future. Je ne puis
croire que les séparations des époux pendant des périodes aussi longues que celles dont parle
Mr Wolff, soient réellement observées, surtout les mariages étant précoces, et si on les observe
il doit y avoir un palliatif dans une polygamie plus ou moins admise. Les anciens Juifs étaient
réguliérement polygames; ensuite les servantes ont probablement servi de complément 3 la
femme légitime et aujourd’hui que se passe-t-il chez les Israélites? Je voudrais d’autres témoi-
gnages que ceux de Mr Wolff, par exemple le dire de médecins. Ily a beaucoup d'actrices juives
et de"modeles pour les peintres. La prévoyance habituelle chez la race et leurs mariages
précoces ont probablement plus d’importance pour régler les meeurs que les préseriptions de la
loi religieuse. I/article de Mr Wolff m’a appris du reste bien des choses que jlignorais et ses
réflexions sont souvent trés justes.

Vous avez bien raison de dire que les Juifs sont adaptés a la vie parasite. C’est une bonne
définition des faits. Il faut dire qu'on les a foreés A cette vie exceptionnelle. Si les difficultés
étaient complétement levées pour eux, ils changeraient peut-étre. D’Israeli a été un homme
d’état égal 4 beaucoup de plus distingués.

C’est un professeur de physiologie Juif qui me proposait d’exécuter avec moi des expériences
sur l'effet de I'alcoolisme, de la peur, ete., sur les produits dans les lapins, ou les cobayes, ou les
chiens. J’avoue que ces sortes d’expériences me répugnent, mais je crois qu’elles prouveraient
ce que je suppose: que 'état momentané des parents influe sur les produits. On I'a vu maintes

fois pour Valcoolisme et je viens de lire dans une revue trds sérieuse ( Revue dhygiene, Octobre
1884 p. 875) ce qui suit: .
“Notre ami, le Prof. Layet, de Bordeaux, avait & faire (au congrés d’hygiéne de Lattaeie)
PGII 27
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un rapport sur la restriction volontaire de la natalité du point de vue de ses conséquences humani-
_ taires et sociales.” Selon lui: “Au point de vue moral, elle favorise l'illégitimité, les 9 départe-
ments qui ont le moins de naissances légitimes ont aussi le coefficient d’illégitimité le plus
élevé....L'accomplissement incomplet d’'une fonction pervertit les excitations au lieu de les
éteindre. L’habitude de la restriction améne une perturbation du systéme nerveux des conjoints;
les enfants nés par erreur dans ces conditions se ressentent de la perturbation nerveuse qu'e
présidé a leur conception. Les aliénés sont plus nombreux dans lés départements oti les époux
ont le moins d’enfants.”

“M. Lunier, de Paris, est convaincu de linfluence de la restriction volontaire sur le dé-
veloppement de ’état névrosique, particuliérement de Ihystérie et de la névralgie iléo-
lombaire chez les femmes, et en cite de nombreuses observations nouvelles. La suppression du
droit d’ainesse fait que le mal s'étend comme une tache d’huile dans les campagnes.” Certaine-
ment dans les pays, comme France, ol la loi assure un partage égal entre les enfants, beaucoup
de femmes et de maris ont pewr d’une 3i8me, 4idme ou 5itme grossesse. Leffet de cette peur
sur certains enfants est probable. Me voici sur un sujet bien scabreux. Il faut mieux s'arréter
et vous prier, mon cher Monsieur, de me croire toujours votre trés dévoué ALpH. DE CANDOLLE.

GENEVE. 29 Sept. 1885,

Mo~ caer MonsiEUR, Vous avez eu la bonté de m’envoyer votre savant article sur
T'hérédité de la stature et je m’empresse de vous en remercier.

La taille (soit stature) est bien un des meilleurs caractéres & étudier au point de vue de
Thérédité. Il est précis et d’une nature simple qui s’adapte & la statistique. Sur le continent
nous avons une quantité de données relatives & la taille des jeunes gens appelés forcément au
service militaire, mais rien sur 'hérédité de ce caractére. On a constaté souvent qu'un change-
ment dans 'alimentation d'une population modifie la taille moyenne. Ainsi, dans les départe-
ments frangais, la stature s’est quelquefois élevée quand le mais a été substitué au sarrasin ou
au seigle. Inversement le canton de Berne en Suisse avait une belle population, forte et de
taille plut6t élevée, mais les paysans se sont mis depuis 50 ans a distiller de Peau de vie de
pommes de terre. Leurs femmes et méme leurs enfants en boivent. Il en est resulté un
affaiblissement trés visible de la race, et vu le nombre de scrofuleux, goltreux, idiots, etc., il
est probable que la taille moyenne a diminué. Nous n’avons pas de document ancien qui
permette de le bien constater, mais je vous signalerai une publication récente du Bureau
fédéral de Btatistique fort intéressante pour les recherches dont vous vous occupez. Elle est
intitulée: Résultats de la visite sanitavre des recrues em automne 1884, par le Bureau.de
Statistique fédéral, 31 pages en 4, Berne 1885, Orell, Fussli et ', éditeurs a Zurich.

On trouve dans ce cahier beaucoup de faits sur la taille, le thorax, 'acuité de la vue, la
profession, ete., des recrues acceptées ou refusées pour le service militaire. Le texte est en
francais. Il est de la plume de M. Kummer, chef du Bureau, homme trés exact et judicieux,

J’al sur ma table un volume—malheureusement en allemand—qui contient le résumé de
tout ce qu’on a réuni sur la proportion des sexes et le nombre des naissances en divers pays,
chez 'homme et dans les animaux et les plantes. Le titre est: Die Regulierung des Geschlecht-
verhaltnisses bet der Vermehrung der Menschen, Tiere und Pfanzen, von Carl Dusing, Dr Phil.
Jena 1884. On rendrait service en traduisant cet ouvrage en anglais ou en francais. Cependant
plusieurs parties, et naturellement les tableaux, sont intelligibles pour les personnes qui ne savent
pas bien I'allemand.

La proportion énorme des enfants miles quand le pére est 4gé m’a extrémement frappé. Quand
un de vos Lords voudra avoir des fils il faut lui conseiller de se marier tard! La nutrition qui
modifie la proportion des sexes dans les produits parait différente de ce qu'on suppose communé-
ment. Sur ce point les moyennes obtenues pour les animaux domestiques, selon la nourriture
préalable des parents, sont curieuses et positives. Les vétérinaires en Allemagne ont réuni
beaucoup de faits. J’espére que vous avancez dans vos relevés des nombreuses observations que
vous avez faites. Ca sera un travail bien intéressant. Les publications de la Société d’anthro-
pologie anglaise n’arrivent pas ici. Auriez-vous la bonté de me donner le titre et le prix du journal
de cette société? Je trouverais peut-étre moyen de le faire acheter par notre Société de Lecture,
sorte d'institution littéraire qui recoit déja des publications francaises et allemandes sur
Panthropologie. Recevez, mon cher Monsieur, 'assurance de mes sentiments trés dévoués.

ALPH, DE CANDOLLE.



Glalton, the Psychologist.
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