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for successful followers of science, it is to be hoped that in addition to the many mw'hlz |
in industrial pursuits, the gradual but sure development of sanitary administration _

tical inquiry 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 scientifie priesthood throughout the kingdom, whose high duties would have reference
to the health well-being of the nation in its broadest sense, and whose emoluments and
social position would be mago 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 oecupy 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; a
these views filtered down through the press until they ultimately reached
the politician. The last sentence but one appealing for development of
sanita:iy administration and statistical inquiry finds Galton on common

und with Florence Nightingale—a link to which we shall return later.

ut alas ! their dreams are still far from realisation; it is still held langhable
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 Heredita ‘enius, 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 repu:ﬁatiug the idea
of eirculation in the blood being the essential method of transfer of gemmules.
From December 1869 to June 1870 1 find twelve letters of Galton to Darwin
about the experiments on transfusion of blood. That Darwin answered some,
perhaps all, of these letters is clear, but I have not succeeded in finding any
replies. It is possible that after the letters to Nature of 1871, Galton 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, AJE) 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

reviously been ly transfused.” This was read at the Royal Society on
arch 30, 1871%. These letters refer to a continuation of the experiments,

been self-tanght 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, '
' Royal Soc. Proe, Vol. x1x, pp. 394-410, 1871,
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also with negative conclusions, which results mnﬁmatug 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 ules’
cireulated in the blood. The whole point was to determine whether the
hereditary units of a breed A could be transferred 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
ignificance. 1t is a biographer’s duty to illustrate the real strength of his
subject's character, not. merely to call it great. 1 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 dis . 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, Rureaxp Gare, 8.W, Dec. 11, 69,

My psar Darwis, I wonderif 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. CUommon Rabbits, ditto. Angore albinos. And I find myself wholly unable to get
them, though I have asked many people. Do you know anybody who has such things! T write
- without your book in reach, but you there inlly mention a breeder of Angoras. Also you
guote with approbation from Delaney’s little 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 vours, Fraxcis Garrox,

() 42, Rorrasp Gare, S W, MNarch 15, 70,

- My prar Darwiy, Very many thanks for the information and books.- When T have got
up the subject, I will write again, and will in the meantime take all carve of the books.

I shall hope in a week from now to give yon some news and by Saturday week definite facts
about the rabbits. One litter [!doe] bas 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 turely by 3 days having made no nest and all we knew of the
matter was finding blood about the cage and the head of one of the litter. She was transfused
from yellow and the buck also from yellow. Well the head was certainly much lighter than
the head of another abortion I had seen, and was certainly irregularly coloured, being 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 anything 1 will write
instantly and first to you. For my part, T am quite sick with expected hope and doubt.

Ever very sincerely, F. Gavrox.

It will be seen from Letters (12 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 Rorrasp Gare, 8. W. March 17, 1870.

My pear Darwix, No good news. Bartlett assured me this morning that it was a
prejudice that young rabbits might not be looked at, reasonable care hungukm,mﬂopeud
2 boxes and examined the litters. The first contained four dead young ones all true silver
One, however, has a largish light-coloured on its nose, but Bnrﬂatt tells me that
not unusual with silver grevs as the very tips of their noses are often white Huﬂmﬂlit
patch is somewhat larger and there are faint hopes, I think, that it may prove more consider-
able than Bartlett believes. [ have one more litter yet to come and hupn to send you the result
by Monday evening post. I have coupled a new pair and re.coupled the 2 does whose litters
have Enluf one of them with a more suitable mate, and expect the following results:

Date of expected Buck transfosed from

litt!:r rabbit coloured as below Doe trnnsfused 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 only the same thing as 30 oz of blood to an ordinary man. Iimmrthinunwmﬂ
portion of the whole amount of blood, but hope by a second operation on the old bucks

improved operations on all the young ones to get a great deal more of alien quht.mmtnthr
veins. Very sincerely yours, Fraxcis GaLToN.

In a letter of Mrs Darwin’s to her daughter Henrietta dated Down, Sat.,
Mar. 19 [1870] we read:

“F. [ Father m-m&eﬂnllymtuphylandnu,butmnhmrhadmm ete. and all sorts
of things that I shall force bim off somewhere before very long. F. Galton’s experiments about
nbhntn (viz.injecting black rabbit's blood into grey and vice versa) are failing, which is a dreadful
disappointment to them both. F. Galton hﬁmqmtamakwrthmm till the rabbits
accouchements were over, and now one naughty creature ate up her infants and the other has
perfectly commonplace ones. Hawmhenthue:pﬂ*tnbahept ite secret as he means to
go on, and he thinks he shall be so laughed at, so don’t mention...... S A Century of Letters,
Vol. 11, p. 230.

(4) 42, RuTtLasp Gatg, S W, March 22, 1870,
My peAR Darwiy. 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. T also give the particulars of my first batch. You will
see that there was much less variety in my t-lmn,thmthmaum I hope to try a new
mode of transfusion upon a wholly new ;mgar rabbits and putting much more
alien blood into them. Emvaqmmlymf

ere follows a list of transfusions into bucks and does of first and second
batches. |

(5) 42, Rurraxp Gare, SW. March 31, 1870,

My pear Darwis, Better news—decidedly better. I opened the butohes where the young
rabbits are, this morning, and found now that the white patch on the nose of which T spoke
had become markedly conspicuous and larger, but also that a white vertical bar had begun to

' I 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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A in the forehead'. On going to the other litter, which T had never before got & proper

ew of, 1 found another young one with precisely similar marks. o male parent was the

same in both cases.) 1 have spent a most unsuccessful morning with new apparatus trying to
more completely ; but T have yet hopes of success by making some alterations.

I will return to you Naudin and the 2 pamphlets by tomorrow'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 um too ignorant of 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
rour hints; 1 will try more grey blood. Bartlett takes great interest and gives much care.

urie's assistant looks after the rabbits, Murie himself looks in now and then,
Very sincerely, F. GAvrow,

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 Q 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 into the
mother’s circulation and possibly affect a child born later to a mer of her
own breed 4. The Q a case, as indeed all instances up-to-date, of
so-called telegony can now be dismissed from consideration. E’ha}r depend
essentially on (i) observation of variation within the pure breed not being
suffictently wide, or (11) the assertions of kennel-men ang 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) b, Berrie Terrack, LEamisaron. April 8 1870,

My pear Darwiy, 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 varisties,
and | hear the same from Mr Royds, the rabbit-fancier and judge of poultry shows, from whom
I bought them. Before leaving London last week 1 succeeded in infusing 2 per cent. of the
- mabbit's weight in alien blood, before 1 had only achieved 1:25 or 1/80th part which (on the
Engg:niﬁun of Huxley that blood constitutes 1/10th of the whole weight of the body) is enly
:‘ ith of the blood. In other words my transfusion, hitherto, has given only 1 great-grandparent

rel 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 fortheoming
3 litters, not till after I have had more suceess in the system of more abundant transfusion.
I can do nothing with the blood in its natural state, it coagulates so quickly, so 1 defibrinise it.
If I cannot ever succeed in transfusing as much into the rabbits as is necessary w make a fair
experiment, I must go to larger animals, and try cross-cireulation with big dogs.

' Peneil note against this word : ‘white star’; Galton does not use the now common word ‘flare.’
| ¥ Bee Adnimals and Plants wnder Domestication, Vol. 1, pp. 403-4, 1st Edn. Vol. 1, p. 345,
~ Ed. 1875, Darwin believed absolutely in telegony and attributes it to the “diffusion, retention
and action of the gemmules included within the spermatozoa of the previous male.” Adnimals
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 | have found no trace of
this; see R. g Froe. Vol. Lx, pp. 273-83, 1806.



160 Life and Letters of Francis Galton

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 1 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 Garron.

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, Afpril, 1870. 1 do not know

whether she was at this time a correspondent of Galton’s, but she was 8o
in 1877.

(7) b, Berrie Terrace, Leamiscron, dpril 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, 1 shall next give
a fresh infusion to every one of my old stock and hope to raise the proportion of alien blood in
ﬁi&m to at least 3 per cent. of their entire weight, or, say 30 per cent. of their entire

I am obliged to defer all this for a week or two longer for my mother has been lying at the
verge of death for a fortnight and I am wanted by her. She is now a trifle better and her
illness—the result of bronchitis—may be less acute for a while and I 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, Fraxoms Gavrox.

(8) 2, Rurranp Gare, SW. May 12, 1870 (written at the Athenaeum).
My pear Darwin, Good rabbit news! One of the latest litters has a white forefoot,
was born April 23rd, but as we did not disturb the young, the forefoot was not observed
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
a black and white. This, recollect, is from a transfusion of only 1/8th part of alien blood it
each parent; now, after many unsuccessful experiments, 1 have greatly the method
of operation and am beginning on the other jugulars of my stock. Y. y I operated on 2
who are doing well to-day, and who now have 1/3rd alien blood in their veins. On Saturday 1
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 T do. | i
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, Fraxcis Gavrox.

o

—

“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 ‘Ea.ngeum' 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, Rutraxo Gare, SW. June 1st, 1870 (written at the Athenasum),

My pear Dagwix, Though I have no new litter to report, and shall have only one befor
the end of the month, I do not like to let more time go by, without heartily ing you
your helpful snd encouraging letter. 1 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 »
very complete set of experiments finished before August. My bucks have been heavily re-¢ 'f'
fused and I have a doe in the same state. Also I shall have all the combinations, extreme and
intermediate, of pure and transfused bucks with pure and transfused does.

I find I cannot manage pigeons for want of a dove-cot, and dare not try dogs lest the
Zoological Gardens should be alarmed by the noise and 1 should be extruded. But notwith-

' Reprinted in Darwiniem in Morals, and other Essays, 1872,

B
u
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standing this, T can assure you that [ have the matter firmly in hand, and will be guided by
the ts, as to the extent of future work. Defibrinized blood is my salvation, [ literally put
into my silver greys during one operation as much blood as T 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 enrlier ones were far less successful), Very sincevely yours, Fraxcis Gavrox,

(10) 42, Rurraxp Gare, 8.W. June 25th, 1870,

My pear Darwiy, A curious and, it may be, very interesting result delays my transfusion
' ts, It is that 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 T did nof transfuse ,—to wit the fibrine. In my earlier experiments,
the blood was only partially defibrinised,—hence 1 was able to get & white leg; but in these
later ones it was wholly defibrinised. Tt 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 1 %o on with the experiments with modifications of procedare, ...I wish I had more
to tell you, T have transfused into 32 rabbits, in six cases twice over....
1 Very sincarely yours, Fraxois Gavrox.

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 (y:éwas, 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

erished; 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 aflirmative 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
ar sis, 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 T 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 silvergreys. From this large stock T have bred eighty-eight rabbits in thirteen litters, and
in no 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 lisble to throw
them, and as a matter of fact, as I hive already stated, one of the does he sent me did litter
~and throw one a fow days after she reached me. The conclusion from this large series of ex-

(p. 404, loe, 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

POl 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, 1

“It would be exceedingly instructive, supposing the experiment to give aflirmative 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. Socisty Proceedings and 1 will send
your Fntha:?i copy with their pedigree marked.” The locus for experimenting has, however,
c . “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, T believe, to conduct all the operations t with convenience greater than hitherto.”

Again Darwin's letter is missing, but on Apﬁl 25 Galton writes:
(11) 12, Rurrasp Garg, April 25, "fl._

My pear Darwix, I am grieved beyond measure to learn that I have mis ented your
doctrine, and the only consolation I ean 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 i.:a
tant to save the morning’s post, in order to point out two passages which, I in your letter
to ‘Nature’ you will explain at length, so as to remove the false impresgion of under
which 1 and y others labour. In “Daomestication of Ani ete.” p. 374 ...... throw off
minute granules or atoms, which ecirculate freely throughout the system......” And p. 379%......
the ules must be thoroughly diffused; nor does this seem improbable considering......the

circulation of fluids throughout the body.” (Is there not also a passage in which the words
“eireulating fuid” are used? I cannot hurriedly lay my hand on it, but believe it to exist.)
Believe me—necessarily in great haste—Very sincersly yours, Fraxcis GAnron,

(12) 42, Rureaxp Gave, May 2/71.

My pear Darwin, 1send a copy of the rabbit paper, in which I have marked the genealogy
of the 6 little ones (p. 401). N

You will see my reply in next week's ‘Nature’. T justify my misunderstanding as well asg
I can and, I think, reasonably. The half plaintive end to the letter will amuse you. Very
sincerely yours, Fraxors Gavrox.

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 ulpened a | correspondence, in part of
which Darwin was roughly handled and Galton wrote to him as follows;
(13) 42, Rureanp Gars, May 12)71.

My peAR Darwin, I have just seen 's not nicely conceived letter in ‘ Nature' on Pan-
genesis, and write at once to yon, lest you should imagine that T in any way share the animus
of the letter. 1 do not know him; at least, 1 have, perhaps twice only, had oceasion 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 T did not disavow all share in it to you. Ever very
sincerely, Fraxcis Gavrox. '

My new experiments are not hopeful—alas! I 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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Bafnre we turn to the Nature letters, we must note one or two points,

{ Galton kept Darwin fully informed of the transfusion of blood ex-
mnnts and furthar stated their bearing on Pangenesis.

(‘b Darwin eclearly made thronghout 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.

() Galton's words on p. 395 of his memoir cited by Darwin were too
sweeping, but at the same time they were actually quahhml by what he
wrote on p. 404 that “the doctrine l}(y Pangenesis, pure and simple, as I have
nterpreted ', is incorrect.”

Letter of Charles Darwin in Nature, April 27, 1871,

';mgmia." In a paper, read March 30, 1871, before the Royal Society, and just
in the Proceedings, Mr Galton gives the results of his interesting experiments on the
transfusion of the hlﬂud of distinet varieties of rabbits. These experiments were undertaken

o test whether there was any truth in II!Ij" provisional hypothesis of Pangenesis. Mr Galton, in
.mtﬁhﬁng “the cardinal points,” says that the gemmules are supposed “to swarm in the

" He enlarges on this head, and runnrk “Under Mr Darwin’s theory, the gemmules in
each individual mut, therefore, be Jooked upon as entozoa of his blood,” ete. Now, in the

ehapter on Pangenesis in my “ Variation of Animals and Plants under [lmnmtimtum,” I have

not said one word about the blood, or nbout any fluid Ernper to any circulating system. Tt is,
lood can form no necessary part of my

blood or any vessels; and I refer to plants in which the fluid, when present in

do not possess
the vessels, cannot be considered as true blood®. The fundamental laws of gmwth reproduction,

iliherl ete., are so closely similar throughout the whole organic kingdom, that the means

hfammulm (mumin for the moment their existence) are diffused through the body,
*uuH pruhl be the same in all beings; therefore the means can hardly be diffusion through
the blood. Nwmhelﬁs. when T first hemrtl of Mr Galton's a.tpmmantu, I did not sufficiently
refleet on the subject, and saw not the difficulty of believing in the presence of gemmules in the
blood. I have said (Variation, ete., vol. ii, p. 379) that “the gemmules in each organism must
be thoroughly diffased; 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 l:he diffasion of the gemmules through the tissues,

or from cell to cell, independently of the presence of vessels,—as in 'Lhe mmnrkuhh experiments
by Dr Bence J ones, 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 g'emlhul&u could not pass through tissues
or cell-walls, for the contents of each pullen grain have to pass through the coats, both of the
n tube and embryonic sack. I may add, with respect to t-hn;)famn.ge of fluids through mem-
that they pass from ocell to cell in the lbaurbm hairs of the roots of living plants at &

rate, as | have myself observed under the mic whmh is truly surprising.
When, therefore, Mr Galton concludes from the fact that rabbits of one variety, with a
proportion of the blood of another variety in their veins, do not produce muugmlmed off-
that the hypothesis of Pangenesis is false, it seems to me that his conclusion is a little

! I have italicised these words to emphasise Galton’s attitude.
’ Hﬂh by the biographer. It would seem feasible to test the theory wf&n nﬂu in the
u?hntl by considering the results obtained from the seeds of graf

the same species.
22
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hssty His words are, “I have now made experiments of teansfusion and cross-cireulation on
scale in rabbits, and have arrived at definite results, negativing, in my opinion, beyond
n" doubt the truth of the doetrine of Pnugaumm.” If Mr Galton could have proved that the
reproductive elements were contained in the blood of the higher animals, mﬂ were merely
separated or collected h} the reproductive glands, he tould have made a most important
physiological discovery. Asit is, I think every one will admit that his experiments are extremely
curious, and that he rves the highest eredit fur his ingenuity and perseverance. Put it does
not appear to me that Pangenesis hu., as yet, received its dmh blow ; thaugh, from prdauﬂ'
s0 many vulnerable points, its life is always in jeopardy; and this is my excuse for ha
a few words in its defence. CUnarLes DArwix,

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

“Pangenesis.” It appears from Mr Darwin’s letter to you in last week’s Nature, that the
views contradicted by my experiments, published in the recent number of the *Proceedings of
the Royal Society,” differ from those he entertained. Nevertheless, I think they are what his
ruhlmhfxi account of Pangenesis (Animals, ete., under Bumm;mtm ii, 374 379) are most

ikely to convey to the mind of a reader. The a.mh:gmty is due to an inappropriate use of ﬂlﬂt"
separate words in the only two sentences which imply (for there are none which tell us an
definite n.lmut} 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 mm
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 reissued. 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 elaim to be
called a circulating fluid, and when that phrase is uaad, blood is always meant. 1 understood
Mr Darwin to speak of blood when he used the phrases “circulating ﬁ'qely. and “the steady
circulation of fluids,” especially as the other Inrds “freely " and "dlﬂ'umun 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 mmmpatlﬂul 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 tnsnppone gemmules to pass through solid tissue without
any retardation, “Freely” would be strictly applicable to gemmules dn!t.m along with the
stream of the blood, and it was in that sense I interpreted it. Lastly, I find fmlitr with the use
of the word “dtﬁ’used“ which applies to movement in or with fluids, and is inapp to the
action I have just described of solid boring its way through solid, If Mr Darwin given in
his work an additional paragraph or two to a description of the whereabouts of the gnmmﬂh
which, I must remark, is a cardinal point of his theory, my misapprehension of his :
could hm-dly have occurred without more hesitancy than I experienced, but I certainly felt
endeavoured to express in my memoir some shade of doubt; as in the phrua,.]? 404, “that thn
doctrine of Pangenesis, pure and simple, as I hn.‘m interpreted it, is incorrect. .

As | now n.ndarut.u.nd Mr Darwin's meaning, the first passage (ii, 374), which misled me,
and which stands: “...... minute granules...... whmh circulate freely t.hraughonb the system
should be unﬂmtood as “minute granules,.....which are dispersed thoroughl and are in
continual movement throughout the system"'; and the second pumgﬁg ii, 379), which now stands:
“Tha gemmules in each organism must be t.hurcruglﬂ diffused ; nor 0es this seem improbable,

...... the steady circulation of fluids thronghout the body,” should be understood ns
!ullnwn “The gemmules in each organism must be dispersed all over :t., in thorough intermixture’;

' In later editions of his book, Darwin replaced “circulate freely” by “are dispersed th
out the whole system”™ and he cancelled the words that this diffasion was not “imp
considering the steady circulation of Huids throughout the body.” But elements * -
throughout the whole system” surely should have appeared in tha 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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Mdﬂl!l this seem improbable, considering... ... the steady cirenlation of the blood, the continuous
mt,mdthﬂmdy diffusion of fluids, and thﬂ fact that the contents of each pollen
grain have to pass through the conts, both of the pollen tube and of the embryonic sack.” (I
extract these latter nddmdl from Mr Darwin's letter,)
~ T'do not maeh complain of having been sent on u false quest by ambiguous , for 1
iw'hnvmm:::immhhhf;rwmﬂmdl he writes, how difficult it is to put thoug ts into
aceurate speoch in, words have conveyed false impressions on the simplest matters
from the earliest times, Nay, even in that idyllic scene which Mr Darwin has u]:ﬂtnhed of the
first invention of Ia.nfh unge, awkward h!umlar! must of necessity have often oceurred. I refer
to the passage he supposes some unusually wise ape-like animal to have first thought
of imitating tha growl of a beast of prey so as to indicate to his fellow-monkeys the nature of
ﬂpﬁﬂtﬁddﬁﬂgﬂf Far my part, I feel as if I had just been assisting at such a scene. As if,
hﬂnﬁh trusted Iandsr utter & ory, not pnrt.muln.rly well articulated, but to my ears
that ogn. hyena than any other animal, and seeing none of my companions stir a step,
like a loyal member of the flock, dashed down a path of which I had happily caught
into the plum below, followed by ‘the approving nods and kindly grunts of my wise and
Ktﬂi chief. And 1 now feel, after returning from my hard expedition, full of infor-
t the suspected danger was a mistake, for there was nu sign of a hyena anywhere in
bourhood. T am given to understand for the first time that my leader’s cry had no
to a hyena down in the plain, but to a leopard somewhere up in the trees; I:uu throat
H 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 1 see my
~ way to a good position for a look out for leopards among the branches of the trees. In the
meantime, Vive Pangenesis! Francis Gavros.

In view of the previous correspondence lasting for nearly two years—
:_-:Bfemed to only in words which Darwin alone could appreciate: “followed
proving nods and kindly grants of my wise and most respected
'tef" thmk 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
' h_nd 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 Quakﬁrr
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
*-m dship remained unbroken. Nay, not only seemed intensified, but mira-
bile dietu Darwin now took even an emphasised part in the blood trans-
fasion experiments, which went on for another thrﬂe ears at least! The
rabbits now pas 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

i

t, in

B

?E

! For some account of this ancestor of Francis Galton, see Vol. 1, p. 20

* 1t 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 1596, When I wrote my Francis Galton,
J. ﬂmﬁmy Appreciation (University Press, Cambridge), I thought some of Darwin's rabbit
letter I'ﬂ!lm.'ad to the first rabbit experiments, but I now feel sure this is not correct. 1 think
f ‘have them into proper sequence with Galton’s, and they all belong to the secomd and

, lmbhﬂ ed 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 deal of correspondence, now sadly missing—
which would have explained 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 ¢
meetings in London or at Down.

(14) We are now in Yorkshire, (Address) 42, Rureaxp Gare, Loxpox, Sept. 13/71.

My prar Darwin, 1 had proposed writing to you, in a few days’ time, ahout the rabbits
when 1 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, T am and have been particularly well (except only a boil inside the ear, which hurt
badly for a few days).

‘gn 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, T 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 T shall hummunduanopurﬁm
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 , 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 45 pair. These have been fairly m@;ir&m
so far as the well-being and comfort of the animals is concerned, but unexpected, the-way
accidents, are continually occurring. One pair died after 63 (about) days aLEnnim] wl
injection into the body of the one passed into the other. I hope in this way to [enesis
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 in in 10 days,
and this is equal in its effects to a pretty complete intermingling of the bloods. All oid
diffuse readily from rat to rat (as poisons) ﬁmugh the tissues, and as we know that eggs of
entozoa are carried throngh the veins by the blood, it seems that a long continued Siamese
union would be a valuable means of experiment.

We look forward with much pleasure to our return to town, to see your daughter in her
new house. I do not think thut I wrote myself, for my wife was writing to offer you, which I
do now, my heartiest congratulations on the event. But, Iyw must miss her.

Ever sincerely yours, Francis Gavrox,

(15) 42, Rurraxp Gare, 8 W, Now. 9/71.

My pear Dagwix, 1 had not the least doubt Lbut that 1 could have sent you before now
definite results about my rabbits, but T cannot:—you must have patience with me and wait yet
longer. The cold has killed one litter to which I had looked forward, and 1 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. 1 should have thought this a great success but it may be
pronounced a ‘yellow smut’! Another result is that 1 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 to,
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tl markings in ung silver greys. I will write again as soon as 1 have
jr\‘ull’,.'d and when thamﬁaln!gw fellow is somewhat older, he is now 6 weoks, [ will

about him. Very ﬂ:rmmly yours, Fraxais Gavrox.
you can easily lay your hands upon Gould’s Anthropology of N. America, I should be
mhhl for it.

(16) 42, Rurraxp Gare, 8W, November 21/T1.

My pear Danwiy, I am truly ashamed to have trespassed so long on your kindness, in
hami:n rabbits, but until now, owing to a variety of canses (including an epidemic where
the s are kept), 1 could nﬂt ask for them back. Now, all is ready to receive them in
University College and T should be much obliged if you would instruct your man to send them
there. I enclose Inbels 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 bueks on the hamper which
contains them. Will you also let me know what T am indebted to yon for their foed n.m;l koep,
including a judicious ‘tip to your man. I am really most obliged to you, I should have been
lﬁmndg in this experiment, w:t.huut the help, because I have only 2 of my lot of rabbits alive

| und they are both out of condition and I doubt if one will live.
' Thg 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
um‘had nearly 3 months, were killed last week for the purpose of injection. Dr
E:ill kindlj' d d it for me. One animal was injected with blue and the other with red, and
vascular union is proved; but the connection was small, however Dr Klein thinks that with
a more protracted connection the union would have been more complete. 8o T shall go on with

vigour. Very sincerely yours, Francis GALTON.
(17) 42, Rureaxp Gare, S.W. November 24/71.

My pear Darwiw, The results are indeed most curions—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 s i‘puae I should arrive at Down at
about half twelve, 1f however it should be a rea.ll wet day, I would postpone coming till
Puesday. You are indeed most kind to have taken all t.heue pains for me and I sincerely trust
the E:pamnﬂnt may vet bear some fruit. T happened to ha very unlucky with my Angora

but there is no reason why they or the cross-cireulation should not succeed and I
will do my best to try it. Very sincerely yours, Fn.umm Gavrox.

;E) 42, Rurtaxp Gare, 8.W. Dee. 2/71. (From Athenasum)

My pear Darwiy, The rabbits arrived quite safely and are in excellent condition. My
'8 letter to tell me of their arrival did nnt reach me till after post time last night or
lhmkl have written earlier. Once again, most sincere thanks for your kindness in taking
care of them. Ever sincerely, Fraxcis Gavrox.

Jan. 23rd [TI872] Dowy, BeckeNnan, Kext.

l!y peAR Garroy, The Rabbits have lost their patches and are grey of different tints, so
you were right. Thej' are quite mature now and rudytu breed. “ra hmm put 2 does to a
ik, for one more generation. Had you not better have the others soon, as we shlll soon want

w for the Breeders?
ﬂwa you seen. Mr Crookes! I hope to Heaven you have, as I for one should foel entire
in your conclusion’. Ever yours sincerely, Ca. Darwix,

' I think this refers to Galton's investigations into spiritualism with Crookes (see our
. 19.): In More Latters of Charles Darwin, Vol. i1, p. 443, thmmalatmru!IhrwmmlP
which reads: “If you had called here after ha.drudthautwia[ probably Crookes
Researches in the Phanumm of Spiritualism,” Quarterly Jouwrnal of Science, 1874] you mltl
have found me a much perplexed man. I cannot disbeliove Mr Crookes' statement, nor can I
Wﬂﬁ in his result. Tt has removed some of my difficulty that the supposed power is not an
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(19) 12, RuTeasp Gare, SW. February 1)72. (At Athenacum) 4

My pear Dagwix, If you can muke it convenient to send, in separate hampers, 1 buck
and 1 doe, I should be glad, as then my stock will be large enough t-nhalboven:kqﬂuﬂdﬁuh
As for the others, p do what u like with them. Would you send the pair, as hufu'ﬂ,
addressed to—Dr Chuf niversity College, Gower Btmt., and if you muld kindly let
a postage card be sent to l:um to say whten they might be expected, they would be the more
mmtnhe:mmdmteiymmladm I grieve to say, that I find I must & on the rats, as a
task above my power to bring to n suncoessful issue I am most truly obliged for the care you
have taken of the mbhlt.s—l heartily wish, for my part, that I could have done more in the
way of experiment than T have eﬂ'ocsbed %’ery sincerely yours, Fraxcis Garrox.

(20) 42, RuTrAND Gare, S.W. May 26/72,

My pear Darwin, I feel perfectly ashamed to apply agsin to you in my recurring rabbit
difficulty, which is this: I have (p:}tar some losses) got ?;'; does n.ndrll. buck njfr the stock you so
kindly took charge of cross-circulated, and so have means of protracting the a:paﬂmﬁ to
another generation, and of breeding from them and seeing if their young show any signs 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 ﬂm.
Is it possible that any of your men could take charge of them and let them breed,
young show any colour, then killing the litter and afresh, 2 or 3 times over! mﬁ _
most gladly pay even a lsrge sum-—many times the cost of their maintenance—to any man who
would really attend to them. Can you help me! Ever sincerely yours, Fraycis Gauros.

Dowx, Beckevaaym, Kevr. May 27th. [18721]

My pear Gauros, We shall be very happy to keep the 4 rabbits and breed from them,
I have just spoken to my former (now commuted Hltﬂ a footman) and he says he will do
his utmost to keep them in g m I have said that you would give him a present, and
make it worth his while; u.nd that of course adds to the expense that you will hapntﬁn, and
I II;TW thu:ght that you would prefer doing this to letting me do so, as I am most pnr.!ueﬂ;
willing to do,

If you will send an auswer by return of post, I will direct our carrier, who leaves here @
Wudnad:{j ight, to mll on next Thursday morning at whatever place you may direct. H
week we probably be at Eouthampt-un for 10 days.

We have nuw got 2 litters from some of the young ones which you saw here; and my mas
says that in one litter there are some odd white marks about their heads ; but I am m& i
again to be deluded about their appearance, until they have got their permanent coats,

Yours most sincerely, In haste for post, C. Darwix.

(21) 42, Rurranp Gare May Ea‘ah, 1872,

My pEar DarwiN, You are indeed most kind and helpful and T joyfully will send the
rabbits. But really and truly I must bear every expense to the full an wﬂl rely on your
groom telling me, at the end; in addition to his present. The rabbits are none of them abso-
lutely rucmrumd 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. Twnof the does are
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 mmm It is also a consolation to reflect

that gravity acts at any distance, in aﬂmnwholl Wil manner, mdmmymm

Nothing is so difficult to decide as where to drnr n untr lmu bet ween scepticism and ¢

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 t case, being MHpﬂﬂtm

good. All sorts of objects were said to have been seen falling from the nky I much hogﬁ

that a number of men, such as Professor Stokes, will be induced to witness E

experiments.”

It will be clear that at this time—after the Galton investigations but befors 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 with them and to mark their backs with big
numerals in ink, The carrier should call st University College for them, asking the porter at
the gate. 1 encluse a paper for him. Once again, with sincere thanks,
Ever yours, Fraxcrs Gavrox,
I have just corrected proofs of a little paper to be shortly vead st the Royal Society on
“Blood-relationship” in w I try to define what the kinship really is, betwesn parents and
their offspring. 1 will send & copy when [ have one; it may interest you.

42, Rurvaxp Gare, S W, May 29/72,

My pEAr Darwix, May I lunch with you on Thursday and arrange about rabbits? We
shall then be staying for 2 t{np 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 1 don't receive o
post card at above address to say ‘no,’ 1 will come. Ever sincerely yours, Fraxais Garrox.

The spiritualists have given me up, [ fear. T can’t get another invite to a séance.

42, Rureaxo Gare, SSW. Juna 472

My pear Dagwiy, Thank you very much about the rabbits, 1 however sincerely trust
you did not send l-zl:dlu' man all the way on purpose for them nlone ! Anyhow I feel T have put
you to much trouble and can only repeat how greatly T am obliged,

Your eriticisms 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 %) that only 4 stages separate
the children from the parents, but 20 from their Enndme;gﬂ and therefore, judging from
these limited data alone, (ignoring for the moment all considerations of unequal varabality 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
rm‘\"ilfmﬂl:l let me have your copy back (1 will return it) with marks to the obscure passages
that I may try to amend them.

% hn.é the [writing] an uncommonly tough job; having to aveid hypothesis on the one
hand and truism on the other and, again, the dgiﬁculty of being sufficiently ral and yet not
too vague. Tt is very difficult to draw a correct verbal picture in mezzo-ting, I mean by burnish-
ing out the broad effocts and not by drawing hard outlines,

Ever very sincerely yours, Francis Gavrox.

I have knocked every symbol out of my paper and wholly rearranged the diagrams ete., 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 gm unded a
the non-in-

1 In Animals and Plants wnder Domestication, 1st 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

to more remote ancestors.” He then proceeds to explain this by Iatent 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 distinetly.

* 1 omit the diagram, as I have failed to interpret it and therefore cannot transcribe it

properly.

Pa 3
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heritance of acquired characters. This position, which is clear cut and fairly
easily defensible, was I hold later obscured in his mind by two influences
a) the strong belief of Darwin in the inheritance of acquired characters, and
ib; Darwin's doctrine of pangenesis. Both may be summed up in the single
influence: an intense admiration for Darwin, which enforced an ex |
respect for the authority of his judgment in individual instances. The doe-
trines of pangenesis and of the inheritance of acquired characters seem to
me to have actually retarded Galton's pro 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’:
“T pro in this memoir to deduce by fair from acknowled a more
daﬂnitep?lm than now exists of the lﬂﬂﬂﬂr of m ‘kinship." Tt is lﬁ;:l Hf:t:; analyse
and describe the complicated connection tht:iind'n an iwﬂividud,lruredim'ﬂy, 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 dehinitions that Galton did not inclulge 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

rents, not to the somatic characters in the parents, but to ‘latent equiva-
ents.” 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 any
influence of the somatic characters of the parent, but results from the latent
elements of the parent. Thus Galton’s ‘latent elements’ constitute abso-
Iutely the gametic elements of more modern notation. Had Galton gone at
this time a s further, and asserted that the somatic characters of the
parent were only an index to the latent elements in him, and not directly
associated with the bodily characters of the offspring, he would have ;
an important principle. I hesitate to call that cf:rinc:iplﬂ merely the con-
tinuity of the germ-plasm, for Galton saw a eal further than anything
contained in the word ‘continuity’ itself. He believed that both in the case

' Proec. 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. ton 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
embryonie 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 é&ltﬂﬂ’ﬂ mind broken by continual
selection. The ‘class representation’ of the somatic characters giving the
phenomenon of visible variation, and the ‘class representation’ ufg:,he germ-
plasm the variation of stocks or stirps.
- Galton did not in this paper, I do not think he ever did, earry 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 uuremuugla 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 ﬂimpfer 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 ﬂtiri)a
into the merely ideal ‘pure lines,’ or organisms in the case of which it would
be impossible to earry germ-plasm ﬁaﬂ:tian 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 Galton’s

' Purity of vace might also be preserved by much intra-racial crossing.
2Y—2
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germinal selection on the origin of species, or his ‘class representation’ on
the origin of somatic variations. He 5?30 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:

Bepresentation’ development . Second Selection
Structureless { afford } Elemett { become Elements econtribute to -
m?m“ﬂ"' through ‘Class) Latent [ which by n ) Latent which by a F Mmhﬂ
. {Hamuﬂnn ‘} Elements {dﬂr.lapml} Elements {E-mnd Bd{eunn} J
| aflord in Embryo | become ) in Adult | econtribute to

What 1 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 Galten 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, Le. in
their gametic characters,

“T should demur, on precisely the same grounds, to objections based on the transmission of
ualities to grandchildren being more frequent through children who possess those qualities
through children who do not; for I maintain that the personal manifestation is, on the
though it need not be so in every case, a certain proof of the existence of some latent

:lemnts." (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 sove that parents are very indirectly and only partially related to their own childven,
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 twunnmtmw
source, and the child (as far as the parent is concerned) through five inct stages from the
same source; the other but unimportant line of connection is direct and connects the child with
the parent through two stages.” (p. 400.)

Galton even speaks of the ‘structureless elements’ that go to form the

embryonic elements of the parents as going 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

' Of eourse Galton recognised the biparental contributions and in a second diagrain ghows
the increased complexity.
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terrible of Darwin still somewhat obseured his view'. Instead of ‘ Vive Pan-
is!’ his ery ought to have been ‘Pangenesis & la lanterne pour
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 eannot now fail to be impressed with the fallscy of reckoning inheritance in the usual
way, from parents to offspring, vsing those wonls in their ‘Tapuln.r sense of visible personalities.
The span of the true hereditary link connects, as 1 have already insisted npon, 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 proportionste
valnes 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 persone of the parents to those of their offspring.” (pp. 400-1.)

No Mendelian ever put more strongly than Galton thus did that somatie
characters ave 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.’

“It is often remarked that the immediate offspring of different races ressmble their parents
oqually, but that great diversities appear in the next and the succeeding generations,... A white
| necessarily contributes white elements to the structureless stage of his offspring and a

| 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 aceused
at random of asserting that all characters blend!

- ' The grave danger of Pangenesis was that it could, if by a very artificial mechanism, account
for so much— rightly recognised or wrongly interpreted—phenomena; it therefore blocked the
‘way to a :imtﬁl:r 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 ae-
eounts for by the diffused gemmules of pangenesis can be equally well described by aggrogated
‘germinal units in the reproductive cells.

" Darwin even thought of the inheritance of insanity as that of an acquired character,
Habits, mental instinets and even insanity modified the nerve-cells and were transmitted to
the offspring by differentiated gemmules (A nimals 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, ete,, which must have been acquired at a remote period, are now strictly
inherited”: wrote Darwin in 1873 (Nature, Vol, vii, p. 281). While some instinets 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 ﬂtrengtﬂ:nﬁi by habit." " Darwin then cites the case of
E?hm' dog ‘Kepler,” but it seems to me that there was far too little known of the ancestry
of ‘Kepler' in all lines to base any evidence for the inheritance of acquired characters in a
eertain 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 ‘shellshocked’ 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
*shell-shock’ shows, however, that the bulk of these cases are associated with mentally anomalous
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Galton concludes as follows, therein re-asserting the difference between

somatic and gametic qualities, and at the same tlm& 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 nt:nut dﬁct.rinu of heredity, but is a consequence
of it wherever the breed is impure, T 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 ﬂw i
marked individual variation in ability from that of their parents is a proof in
and moral gifts are not strictly trrl.nnnut.tad by inheritance. My a.rgumanu lead ha:mﬂythn
opposite result. I show that great individual variation is a necessit present conditions;
and I maintain that results derived from large averages are all l’-glt 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
thﬂnry 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 ps ﬂc&l and physical characters—was the basis of his

Jmaal 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 duuhehs as
to the inheritance of acquired characters, which asserted that the nal nr
bodily characters of the offspring were not the product of those of the |
and tau ht that the resemblance of father and son was really Ilka t.ha.t af 1
bmthem for all were products of selected elements of a continuous '

[ feel that adequate credit has rarely been given bg biolo
E‘mncm Galton for these results, and there is no excuse for this negleet,
the paper in question was not published in an obseure journal, but in tlm
proceetgﬁlga of the foremost English learned society.

[ can only hope that, hﬂwevm late in the day, this Life of Galton mq
aid in demonstrating the real parentage of certain now widely-current ideas.

We may now return to the rabbit correspondence.

9, Rovar Crescexr, Maning Paraoe, Bricuron, August 11‘}72.

My prar Darwiy, The buck is quite well—the enclosed note just received e
thing. Now that Dr Carter has returned, he will see that all is rtghtlydm :ﬁynu
tell your servant to explain to the carrier! Very sincerely yours, Fraxcis Gavrox.

' To show how opposed thtﬂ was to Darwin's views I may cite the Animals and Plants...,
st 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 ete. 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 strietly, it is not
the reproductive elements nor the hud which generate new organisms, but the cells themselves
throughout the body” (p. 374), i.e. hy the production of gemmules which aggregate in buds or

sexual elements,
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42, Rurraxn Gare, Now. 7/72.

My pear Darwix, Accept very best thanks for Expression which 1 have been devouring;
you will, I am sure, receive numberless lettors of hints corroborative of the points you make;
even I could and will send some. But T write specially to say that if you ecare to send any more

mmhﬂ of queries, [ can dispose of three this very month most excellently for you,
itiun up the Congo, another by a man from the Zanzibar side into Africa and
I.t.hing hjl’l lnridlmt German ( English speaking) head of o missionary college on his way
old country in o,
uuld you have a short note sent me,—pray do not write yourself—about the rabbits.
Ever sincerely yours, Fraxcig Garros,

P.8. You do not I think mention in Espression what T thought was universal among
Huhhenn children (when not f.rymg to see if harm or help was coming out of the corner of
l.Ff pressing the knuckles against the eyeballs; thereby, reinforeing the orbicularis,
nt. a curious custom hand-shaking is and how rapidly savages take to it in their inter
course with Euro
I have a pamphlet of yours to send back:

Dows, Beekesnam, Kexr, Now Sth. [18721)

My prar Gavron, I was going in a duy 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
to breed, or soon will be; do you want one more generation! If the next one is as true
the others, it seems to me quite superfluous to go on trying,.
Many thanks for your note nud offer to send out the queries; but my career is so nearly
ﬁl'-maﬂ that T do not think it worth while. What little more T can do, shall be chiefly new

.

1 nughb to have thought of erying 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, 1 think it is at the close of a erying

t, as if they wished to stop their eyes crying, or probably to relieve the irritation from the
alt toars. I wish 1 knew more about the knuckles and erying.

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, On. Darwix.

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

42, Rurraxp Gars, Nove. 15/72.

My peAR Darwiy, T have left your kind letter of ten days since unanswered, having some
possible rabbit combinations in view which have ended in nothing, The upanments have, 1
qﬂh agres, been carried on long enough. It would be a crowning point to them if your groom

get a prize at some show for t.hnsa he has reared up so carvefully, as it would attest their

anﬂ u! hmed There is such a show, I believe, impending at the Cryntal Palace. Enclosed

cheque. Will you kindly tip him with it for me, assuring him how indebted 1 feel for
hilﬂtant;ﬂm I don’t know how I can repay you!

Wonld 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 keepi thu young, but simply of seeing whether any
are born mottled, and if not of then killing t-ham1 The reason being, that the mixed breed are
80 very apt to take wholly after one or the other nueeﬂtﬂr, and one might get no other evidence
of impure blood than a rare instance of a decidedly mongrel birth.

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

I read and re-read your Euzpression with infinite instruction and pleasure, and feel sure that
its inﬂm will soon be seen at the Royal Academy. Enclosed is a small addition to the
‘note about the famil ;r on p. 34,

Hym I am rejoiced to say, is now at the seaside steadily mending in perfect
mmd in full hopes of complete restoration to health. I wish most heartily that yours was

Ever sincerely yours, mes GarToN.
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Dows, Beoxexuawm, Kexr. Dee. 30 [1872].

My pear Gavrox, A young Mr Balfour, a friend of my son's, is sta here. He is very
clever and full of zeal for [ Biology|. thﬂhumtl\n-pi:nﬁnghih skins between brown
and white rats, in relation to Pangenesis! He wants to try for several successive g 1008
the same experiment with rabbits, Hence he wants to know which colours breed truest. I have,
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? T much enjoyed my short glimpse
of you in London. Ever yours, C. DArwix.

Dowx, Beckexaam, Kexr. Jan. 4th [1873].

My pear Garroy, Very many thanks for Fraser’: I have been greatly intevested by your
article. The idea of castes Ling spontaneously formed and leading to interm.nrri.b%il quite
new to we, and 1 should su to others. 1 am not, however, so hopeful as you. Your pro-
posed Soc” would have awfully laborious work, and T doubt whether you could ever get eflicient
workers, As it is, there is much of insanity and wickedness in families; and there would be
more if there was a register. But the greatest difficulty, I think, would be in deciding whodeserved
to be on the register. How few are above medioerity in health, strength, morals and intellect;
and how difficult to judge on these latter heads. As far as I see within the same superior
family, only a few of the children would deserve to be on the register; and those w ' R
stick to their own families, so that the superior children of distinet families would have a goo
chance of associating most and forming a caste. Thoough I see so much difficulty, the objeet
seems a grand one; and you have pointed out the sole feasible, yet I fear utopian, plan of
procedure in improving the human race. T should be inelined to trust move (and this is part
of your plan) to experimenting and insisting on the importance of the allimportant principle
of Inheritance. 1 will make one or two minor criticisms. Is it not probable that the inhabitants
of malarious countries owe their degraded and mh&mhln:fppurl.noe to the bad atmosphere,
though this does not kill them; rather than to “economy of structure”! I do not see that an

face would cost more than a 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 mesn | evidenced
by the multitude of races and species which have become extinet. Would it not be truer to say
uL. nature earves 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, :

in let me thank for the interest received in reading your essay.
£ i Yours very ninmm{y, Cu. Darwis,

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. _

This letter will not be worth your deciphering. T have almost finished Greg's Enigmas. Tt ia
guudpoeh%ﬂh:ttuunmpimnndm Il of faith for me; so that T have been rather dis-
appointed. t do you think about it? He must be a delightful 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, [ have small doubt what that conclusion
would be: A change of somatic character would not affect in a highly
developed mammal the gametic characters, whatever arguments may be
advanced from graft-hybrids®: 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. .

* Animale and Plants wnder Domestication, Vol. 1, pp. 413—24, Vol, 1, p. 360, 2nd Edn,
1875.
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actually carried on at Down. The first is by Darwin himself in the footnote
p. 850 (1875) of the 2nd edition of his Anemals and Plants... :

“He [Mr Galton ] informs me that subsequently to the publicati ' i
the ﬂp&l&m!nti on n:!ﬂ.ill larger scale for two mnruihunurlti’;mn. ﬂthn:u:{ntl; mfh?ﬂr:]gﬁ;;:
showing itself in the very numerous offspring.”

The second oceurs in Galton's paper “A Theory of Heredity "' in a foot-
note, p. 842 : ¥

“I subsequently earried on the experiments with improv '

. mmr t.wuymnm gunarntinnu.”w iproved apparatus, and on an equally
Two slight footnote notices of what ocecupied 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
wenkened to an extent, perhaps hardly realised by Darwin, the probability
of pangenesis. The misfortune was that Galton could not yet ciiamiaa 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
Juest tre mnﬂaming 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 Vietorians—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, Rurraxp Gare, Loxpow.

~ To Onarres Darwin, Esq. In the pursuit of an inquiry parallel to that by M. de Candolle, T
have been engaged for some time in collecting information on the Antecedents of Eminent
Men. My present object is to set forth the influences through which the dispositions of Original
‘Waorkers 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, 1 append, overleaf, a reprint of a short review of the work of M. de Candolle, which

I eontributed 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 1m stly analysing the past, it seems far preferable to deal with contem instances,
and none are more likely to appreciate the inquiry or to give correct information than Men of

E -

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. 32948, 1875.

* Even Darwin in his use of language was influenced by populsr belief as the reader will
find if he turns to the postseript of Darwin's letter of Jan. 4, 1573 on p. 176.

* Darwin's is reproduced at length in Francis Darwin's Life and Letters of Charles Darwin,
Vol. uy, pp. 177-8.
g PON -
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the Presidents of the several sections of the British Association, form a body of little less than

, & considerable
& of selection

two hundred men, now livi
above categories. Other

Falling as you do within the
me with information? 1f you
as private, they

It would not I think be indiscreet to

replies as to “s
music, mathematics, ete.,

DARWIN.

Special tuIEntl, none, except for business, as
evineed b aa[nu:g accounts, being vegular in
correspon and investing money very well;
very nmthodjea] in my habits. inm;
great curiosity about facts, and their meaning;
some love of the new and marvellous.

Somewhat nervous temperament, of
body shown by much activity, and whilst 1
health, power of resisting fatigue. An early
riser in the morning. of mind ahown
by vigorous and tinued work on the
same subject, as 20 years on the Origin of

and 9 years on Cirripedia. Memory
bad for dates or learning by rote; but good in
retaining a eral or vague recollection of
many facts. Very studious, but not large ac-
gmrmntl. | th.mk fairly independently, but
can give no instances. I gave up common
religious belief almost independently from my
own reflections. I suppose that I have shown
originality in 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; as to new things;
curious as to facts; great foresight; not much
publie spirit; gran.t. generosity in giving away
money and assistance. Freethinker in religious
matters, great power of endurance,

Mother. Said to have been very agreeable in
conversation.

Dowx, Beckexsay, Kext, May 28th, 1873,
I have filled up the answers as well as 1 could; but it is simply im-

My prar Gavrox,
possible for me to estimate the

My wother died during my infancy and I ean say hardly anything about her. It is so
impossible for anyone te judge about his own character that George
answers about myself, but T have adopted only those which seem to me true,

by his son: see Life, Vol. 1, p. 4 The writer
T. H. Huxley drawn on blotting paper and scraps of paper, probably at a committee meeting.

! Inherited

1al tulents as for mechanism,
" also those on hereditary characteristics.

portion of whom stand in more than one of the
give fifty or a hundred additional names.

ungan!thilmquu-j,mjrlukuf u the favour of

should desire any portions of whntyonmn mdmbem
will be used in no other way than to afford material for
I send herewith a schedule which mnta.im the questions to which T am

rupliu. '
= Fraxocis Gaurox,

va in two notable instances the

practical business habits,

HUXLEY.

Strong natural talent for mechanism, music
and art in bat all wutedtndunﬁhv
vated, Bulmmllmmukouuiagoudchnrm
uf “ lmﬁ I always find that I acquire in-
gmun!l mmthmlmt, in bodies
S s W‘:‘.‘.‘E‘E‘
vitates to m 8 ve
ﬁh into all n?urh of .

counti mnrmpnumblll Love !rm
and h:ga my enemies mrdEﬂ Eﬂt&l

dence in those whom Itmutntalluulmﬁ
indifference towards thﬁrmdthe:tﬁl'u. A
cism, but tempered h;mlmpmfwndtm
logical scepticism. thﬂo!thamuﬂlhuﬂ
muh,i:m:dmhkmwm no very

tense love myfur:mhn m

strong affection

problems; strong mnﬂt-rnauu I 1
small foresight ; no particular publmspmt
interestedness from an entire want ﬁ

care for the rewards n.:;i honours most men
seek, vanity too to be satisfied by them.
Father. A Mmmuﬂ;"mﬂ

curious talent for dra
ink'. Impulsive but ki nothing otherwise

Mother. Very impulsive and strong p
strong affections, marked religiosity
structive i ion worthy of a M
Ph wentally I am far more hh
mother than my hﬂmr Family generally, hot
temper and hmmt} of purpose; umm
power of expression in writing and speaking.

first wrote several of the

a number of sketches by
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Now you may perhaps like to hear a fow additional particulars about myself. I cannot
remember the time when I had not a passion for collocting,—first seals, franks, then minerals,
shells ete. As far as I am conscious, the one compulsory esercise during my school life which

my intellect was doing Euclid, and this was partly voluntary.

At Edinburgh I do not think the lectures were of any service to me; hut I profited as
naturalist by observing for myself marine animals,

At Cambridge getting up Paley's Evidences and Moral Phil. thoroughly well as T did, 1 felt
was an admirable training, and everythi Lg:hu 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 T 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.

!gjr dear Galton, Yours sincerely, Un. Darwix,

42, Ruruaxp Gate, B W. May 30/73.

My pear DarwiN, 1 am truly obliged by the Schedule. A few others are sent, many are

promisad and I have much hopes of useful statistical result in many ways. All T have thus
- got confirms the belief that the families will be on the average very small. As for what

‘the usual education will have been, 1 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
you want,

I 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 2 of &, it would be im-
possible therefrom to deduce either:—

1) a and B, the respective mean heights of the 50 4 and the 50 & or
~ (2) the ratio of a to B.
But if you ped the 10 tallest in either ecase aomrﬂinq to their heights, that is, so many
between 5" 10" and 5' 117, 80 many between 5 11" and 6’ 0" ete., it would be possible by com-
poring the run of these numbers with those of an ordinary Table of the Law of Error, to

imate approximately both (1) and (2),

10 is too small & number to be serviceable I should fear in this way ;—100 ought to give
‘excellent results; in any case the d of regularity with which the numbers happened to run
- would be the measure of the pmbu,l}igity of the accuracy of the results,

- H you have any case you want worked out and would send me the figures T will gladly do
it Ever sincerely yonrs, Fraxcis Gavron.

~ For the year 1874 there are no letters. Darwin was ill in September 1873,
Mrs Tertius Galton (Violetta Darwin) died in Febr 1874, Mrs Francis
Galton was very ill in September and Galton himself at Christmas with
" h‘ﬂlﬁt‘ gout and influenza.” Darwin's eldest son George (later Professor
Sir George Darwin) takes up the correspondence.

We return to-morrow to 42, Rurrasp Gare New 16/74,

My peas Groree, 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
mum:g ; She was extremely weakened and unable to move out of bed for days, or out of the
house - we were staying for weeks, but she has steadily mended and now 9 weeks have

3 -3
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passed and she is almost and looks quite herself again'. We were staying with Judge Grove at |
the time, in a house he had taken in Dorsetshirve for the ﬂmﬁng,—l#hiium kindness !
and that of all the family we can never for |

I am rejoiced at the very good account you give of your health, and the good news of your
Father. Somebody ought to muke a fortune by “Drosera pills”—vegetable pepsin! The name
would be capital. Poor Hooker,—what a frightful blow,—and a young fnmif;of girls wanting
a mother.

We have been ut Len.mm%wn for a fortnight and return home to-morrow. Previously we
were at Bournemouth, when I renewed an acquaintance with H. Venn of Cains, who is great
on “Chaucer.” I wonder what your work now is, 1 saw your rejoinder in the Quarterly but
not the original attack. I have alluded to your article on “Restrictions ete.” in my book, which
ought to be out soon. Ever yours, Francis Gavron

Grorae Danwix, Esq,

42, Rureaxo Garg, SW, Jan, 8/75.

My pear Grorge, Thanks for Lady R——'5 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 1 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 ﬁotv'd; 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 1 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, 1 will send a posteard to tell when your 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. 1 feel saturated with mid and am
haunted with imaginary odours of pap and caudle! You have real odours of pitch and tar.

Ever sincerely, Fraxcts (Gavrox,
Georae Darwin, Esq.

42, Rurnaxo Gare, Loxvox. April 14/75,

My vEAR DarwiN, George told me that you would very kindly have some .
planted for me, and save me the produce, I send them in nwmvaﬁleﬂithm‘kd :
to put the produce in, and full instructions which T think your gardener um;l‘y %,
I am most anxious to repair the disaster of last year by which 1 lost the produce of all my sweet-
peas at Kew. With very many thanks, Yours very faithfully, Francis Gavron, J

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

My pear Darwiy, 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 %’iﬂfﬂ doubt that the sizes that
have failed may be supplemented by partial success elsewhere. -

We have found Fontainebleau very pleasant and are now woving on via Neuchdtel, with
some hope that 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, Fraxcis Gavrox. -

It seems absurd to congratulate E“nn on your election to the Vienna Academy, because
are a long way above such honours, but 1 am glad they have so strengthened their list by addi
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,"in%frequent pain, which limited largely her social activities,
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42, Rurrasp Gare.  Sept. 22/75,

My prar Darwiy, In * Domestication,” 11, 253, you quote as a striking instance of variation
& case communicated by Dr Ogle of 2 girl twing who had a erooked finger, no relative having
the same. Tt happened, in my twin inquiries, that » case wus 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 onse was that of the Misses M——, T am not aoquainted myself sither with the Misses
M-—— or with Dr M——. Dr Gilehrist 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 remem brances
to you all, Ever sincerely, Fraxcis Gavrox.

I have been delighting in your “Insectivorous Plants.”

Extract from a private letter to me, written by Dr F M——. (No address on this
letter, but it is from Scotland and was enclosed by Dr Gilchrist of Dumfries.)

The Misses M—— (twins Oct. 16, in 1875)

“There is a congenital flexion at the second phalangeal joint of the little finger in each case,
but the flexion is not so marked as to cause unsightliness or discomfort, I have ascertained
that they inherited this peculiarity from their grandmother on the mother’s side. The parents
had no trace of it, nor any one of four brothers and three sisters!”

Dows, Beorennam, Kesr. Sept. 22nd, '75.

My vear Gavrox, I am particularly obli for vour letter, and will write to Dr Ogle.
Lﬂ:{;& his case is different, and if you d{fﬂﬂl l:;l::r i:'rt:utlir me agnin, you will understand tl?mgtu

oase,

I enclose a letter which when read kindly return to me.

With respeet to the sweet-peas if you have time I think you had better come down and
ﬁwplmu 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 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 small
terminal peas of the pods.

I am surprised and very much pleased at your liking my “Insectivorous Plants.” T hope
that your tour has done you mueh good. My dear Galton, Yours very sincerely, Cst. Darwix.

42, Rurraxp Gare. Sept. 24th, 1875,

My prar Darwiy, 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 Kevue Scientifigue which contain the
E&'{ﬂf Claude Bernard's lectures which you wished to see. I have put pencil X at 324,

- 935, 327, 352 (in each case on the Znd column of the page)’. These are the primripn! passages,
Please send the pamphlets back when done with, to the Royal Society, as retuwrnaf by me.  Also
T 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
¥ generations operated on, on both sides, I don't care to elaim cases in which a great grand-son
was matched with a grand-daughter as an additional generation. Besides, the cases were few.

Very sincerely yours, Frasois Gaurox,

Nov. 2nd [1875]. Dowx, Brekexnas, Kext
Rainway Starion, Orrixarox ox 8. E R
~ My pEar Garron, I hear from George that you are going to write on inheritance and
therefore I think it worth telling 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, Cn, Darwin.

' The pencil crosses may still be traced in the Royal Society copy of the Eevue Scienty
1874, witness to the fact that great men are not always great enough to obey library regulations!
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42, Rureaxp Garg, S W, Now, 3/75.

My pear Darwiy, 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 t.hu

First 1 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 are transmissible,

4. Organisation wholly depends on mutual affinities,

From these 4 tuhteu,[l ically deduce several results, one of which is the i |
and almost the nﬂnmﬁit.}r of double pnrentige in all complex organisations, and consequently of sex.,

Then I argue that we must not look upon those m-.s that achieve development as i
sources of fertility; on the contrary, considering the far greater number of germs in the latent
state, the influence of the former, Le. of the personal structure, is relatively insignificant. Nay
further, it is comparatively slsenla, 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 tha.t exceptional gifts are aumuhmm transmissible (here the sample
was over rich and dmned the more fecund residue).
(3) The fact of some diseases skipping one or more generations; (here the mrtm is
made of the germs of those diseases being peculiarly gregarious, hence
outbreak of them leaves but a small residuum which has not strength tuhlﬂkﬂtiﬁ-
the next generation, but being husbanded in a latent form, there multiplies and re-
covers strength to break autm the next or in a succeeding ganarntmn).

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 ovam, 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 tm l'!
our experience of political and other segregations shows that they are never
justified in expecting that numerous alien germs will be lodged in every structure aud ﬁlil- '
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 ities that
had been congenital in an ancestor, |

I then consider the cases of inheritance of what had been non-congenital in an ancestor, bl# B
acquired by him, I show that the deduction usually made, that thu structure reacts on the
sexual elewents, is not justified by the evidence of a.r.la mt.yu-f mca,:a&anthmdepenthu
conditions which aet aq-uaﬂy on all parts of the body. My reason is, that since the same M.n
(viz. the germs) are concerned both in growth and in reproduection, the eonditions that w
modify the one, would simultaneously modify the other; henee they would be collaterally
and the apparent inheritance is not a case of inheritatice at all, in the strict sense of the vol'ﬂ.[ ‘
Nay the progress may begin to vary under changed conditions sooner than the parent (as in

the hair or fleece of the ymmg of dogs and nhaep, transported to the tropies).
As regards Brown-Séquard’s guinea- p —if I rightly understand and am informed of his
experiment, it is open to fatal ub;m:t.mn guinea-pigs that were opemtad on appear to have

been kept separate from the rest. 1f so, we shuuld expect the young sometimes to have convul-
sive attacks from mere imitation, just as we should expect of ahlldran bmught up in a wll'd ﬂ |
epileptic patients, or among hysterical people (revivals, dancing mania ete.). Besides,

not the least evidence that the mutilation of the spinal marrow, on which the LE"EHM apllw
primmarily depended, was inherited. I also disparage much othor evidence of the inheritance of
acquired modifications, leaving but a very small residue to accept. For this residue, [ account
by supposing the germs t.hruwn off b tlm structure during its regular tion, to frequently
find their way into the cireulation nntf some of these occasionally to reach the sexual elements and
to become lodged and naturalised there, either by find unmcupled 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 n.equr,rad modifications.
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In conclusion, I restate a former definition, that T gave of the character of the relationship
between parent and child, which | make out to be, not like that which connects a parent nation

and its eolonists, but like that which connects the rapresentative 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 andacity in
theoretieally 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 cireulating in the system, and
(2) In supposing the personal structure to be of very secondary importance in Heredity,
E:mg._:;ﬂ i take it, a sample of that which is of primary importance, but not the

ing its

If T could help, even in accustoming le to the idea that the notion of Organie Germs

is certainly that on which the true thﬂﬂ?’ of Heredity must rest, and that the question now is

upon details and not on first principles, I should be very happy. Ever yours, Fraxcis Gavrox
Thanks for the letter on the Hindoo family, which [ will keep, and for the pamphlet on the

‘wholesale execution of weakly people, which I return by book post.

Nov. 4th [1875]. Dows, Beckesuayn, Keyr.
RatLway Srarion, Orrixoron, S ER.

My peag Gavron, [ have just returned from London where I was forced to go yesterday
for Yivisection Commission.

I have read your interesting note and am delighted that you stick up for germs. T can

hardly form any opinion until 1 read your paper in extenso. | have modified parts of the

Chapter on Pangenesis which is now printing, and have allowed that the gemmules may, or

P do, multiply in the reproductive organs. 1 write now as [ fancy that you have not read

J.-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.” 1
suppose you have thought well on the many cases of parthenogenesis in Lepidoptera and Hy-
menopters and surely these are complex enough.

1 am very glad indeed of your work, though I cannot yet follow all your reasoning.

In haste, Most sincerely yours, C. Dagwix.

Dowx, Beckenuayw, Kext. [1 Noe 4, 1875
Rainway Srariox, Orriveros, S E R,

My pear Mr Gavrvon, My father thought you might care to have the reference to Brown-
Béguard’s paper, There is a good résumé of all his observations in the ‘Lancet,” Jan, 1875, p. 7.
Yours very sincerely, Fraxcis Danwix,

' 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. 1 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 Dows, Beeresnay, Kaxr.

My pear Ausr, I am very much obliged to you for your great kindness in writing to me
with your own hand. My sons were no doubt deceived, and the picture-seller affixed the name
of a celebrated man to the picture for the sake of getting his price. Your note is a 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 1 often do, though you
‘must think me quite & youth! With my best thanks, pray believe me with much respect, Your
affectionate nephew, CiiarLes Darwix,

This letter so gracefully suggestive of both Violetta Darwin and Charles Darwin deserves
to be put on
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42, Rurraxp Gare  Nee 575,

My pear Darwix, 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 retarn it. 1 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 am most obliged for what you tell me about Brown-Séquard ; 1 did not know of it, and
will hunt up the passage to-day. (Thanks for the reference, received this morning.)

I ahonldp be truly grateful for criticisms which might enable me to modify or make clear
before it is too late, Ever yours, Fraxcis Ganron. g

What a nuisance this modern plan is, of sending proofs in sheet, and not in strip. One
ean'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 tﬂGAnthmpolﬂgica.l Institute in the same month. It
was revised and printed in the Journal of the Anthropological Institute
(Vol. v, pp. 329-48), and it is to this issue that we shall refer. The pam
follows generally the lines of the ‘Blood-relationship’ of 1872, except t
it still more d&l{;itely discards ‘ Pangenesis’ and casts still further doubt on
the heredity of acquired characters, and modification of oﬂ‘afring 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 aceount 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. -

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 organie units, The second
group includes much of which the evidence is questio » 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 lirst stands by itself, the second is supplementary
and subordinate to 1t.” (pp. 328-30.)

After noting that Darwin, in the chapter on Pangenesis in the Animals
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 eon-
siderable modification, as a sipplementary and subordinate part of a complete theory of heredity,
but by no means for the primary and more important part,” (p. 330.) '

' It appeared in that Review in the following month. Tt was published also in the Reeue
Seientifigue, 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

“oxpress the sum total of the germs, gemmules or whatever they may be ecalled, which wre to
hﬂund. secording to every theory of organic units, in the newly fertilised ovam—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 1 shall venture
to use, is equally applicable to the contents of buds, and will, T think, be found very convenient,
and cannot apparently lead to misapprehension.”

We now pass to the essential features of Galton's theory, which corre-
;llpldﬂ)ir::ds far more closely than Darwin's to modern ideas, indeed it is often
ifficult 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 cireulation of gemmules from the cells
to be ted in the sexual organs. When the somatic elements are being
formed Eﬂm 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 lmiﬁed in great variety, the somatie cells
are reallyreproductive cells and thus Galton would aceount 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-
duetion 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
speeies 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 ules 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.)

~ * “There is yet another ndvantage in double parentage, namely that as the Eti? 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.)

radiu 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 |
few varieties of each species of germ, so that the selection will eontain
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, ir 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

further, the sub-division becomes very irregular; it does not continue indefinitely in

the geometrical series of one-eighth, onesixteenth, 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 fertili
i8 fur less than that of the ll;.tent germ. Influences acting on the somatic
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 a.nc{) of acquired characters, and thinks they may be reasonably
looked upon as a ‘collection of coincidences.” Even if there are real cases
of changes in the somatic cells of the nts 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 nus to specify with much clearness the cu
cirenitous relation which connects the offspring with its ts. The idea of its being one

direct descent, in the common acceptation of that vague phrase, is wholly untenable, and is the
chief cause whﬁnmt persons seem perplexed at the appearanee of capriciousness in i
transmission. The stirp of the child may be considered to have descended directly from a par
of the stirps of each of its parents, but then the personal structure of the child is no more

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 stivps.” (p. 346%)

Such a modern idea as that parents are only conduit-pipes for the germ-
plasm of their stocks is fully expressed by 'G):lltun wif][: mter 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 faet that Galton was not a professional biologist which have deprived
him of the ecredit 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 peart Gavrox, 1 have read your essay with much curivsity and interest, but you
y have no idea how excessively difficult it is to understand. 1 eannot fully grasp, only
eve and there conjecture, what are the points on which we differ—1 daresay this is chiefly
due to muddle-headiness on my part, but I do not think whally so, Your many terms, not
defined “doveloped germs”—“fertile” and “sterile” germs (the word ‘germ’ itself from asso-
ciation misleading to me), “stierp,”—“sept,” “residue”’ ete, ete,, quite confounded me. If 1 ask
myself how you derive and where you place the innumerable gemmules contained within the
spermatozon formed by a male animal during its whole life T cannot answer myself. Unless you
can make several parts clearer, 1 believe (though I hope I am altogether wrong) that very few
will endeavour or succend in fathoming your meaning. [ 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 bo 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 davesay 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 arve in a state of nature; nor does it
seem that bud-variations often exhibit deficiencies which might be accounted for by
&Mﬁ the proper gemmules. 1 take a very different view of the meaning or cause

sexuality,

() I have aﬂizred Fraser's Mag. and am curious to learn how twins from a single ovam
are distinguished from twins from Zova, Nothing seems to me more curious than
~ the similarity and dis-similarity of twins.
ﬁg Awfully diffieult to -undemtwd‘:

i) 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
inion. 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 vipen.
My dear Galton, Yours very sincerely, Cn. Darwix.

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

Tae Deuy, Grays, Essex. Mareh 3rd, 1876.

Deag Mg Gavrow, 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
rs in the Anthrop. Journal. Your ‘Theory of Heredity' seems to me most ingenious and
a 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, Aurgep R. WaLLack
F. Gavroxn, Esq.

24—2
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42, Rurrann Gare. Now. 875,

My prag DarwiN, Alss! Alasl—and T had taken such pains to express myself clearly,
and I see what 1 mean, so clearly!

I was most obliged for the Bruum-ﬂéquud reference in the Lancet, and will certainly alter
the paragraph. His non-publication of the papers, even in abstract, read by him at the
Association in 1870, had given me additional fear that there was something wrong.

Alltheotharpuinm‘{uu refer to in your letter, 1 will do what 1 can about: ie, make
clearer, answer, or amend ; but it is too late to make more than small alterations in the

Thank you for reference and offer to send Panum, but I have a description of his results,
so far as T want them, in C. Dareste (Ann. Se. Naturelles [ Zoologie, T. xvi1), 1862, ‘Sur les ceufs
a double germe,” p. 34]

In my ‘Fraser’ article there is a most unlucky and absurd collocation of worch, which I
heartily hope no critic will seize u for which I simply can’t account execept in the s
sition uf badly n::rntchmg out in the e N8, and variously altering some passage, It is
‘double ynlkﬂ:l eges’ and ‘mmp]e germs’. | ought never to have passed it in proof ; hi'-:
there it is.

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. Iduﬂmhdthnmmlrkmﬂmﬂl of
the Museum Coll. Surgeons “ Teratology” that twine in one chorion are probably (I think that
was the word) derived from 2 germinal spots on one ovam.

If you care to see Kleinwiichter, I could send it you.

Very sincerely yours, Francis Gavnrtoxs,

42, Rurraxp Garg, 8W. XNow 10/75.

My pEAR GrorGE, 1 got my back Statistical Society publications last night and have read
your cousin-paper with very great interest’. You certainly have El?lﬁd&i most effectually a
scare. Would it be profitable to make any pruha.bla 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™1
You ought to found a fortune upon your discovery,—Thus: there are, say, 200,000 ml.l
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 Beientific COMFORT
and ENCOURAGEMENT
To COUSINS who are LOVERS”

then each lover and each of the two sets of parents would be sure to buy a copy; i.e. an annual
aale 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 Anthmﬁc:l@calhatm t, when up got a mad
spiritualist who o , and then nﬂ’grad to address the meeting on the subject as a medium;
the spirit speaking: through his lips. (This was not accepted.)

Ever sincerely yours, Francis Garrox.
Geonae Danwis, Esq,

Nov. 10th. Night. [1875] Dowxs, Beckenuam, KT,
Raway SBrarion. Oreiveron. B.E.R.

My pear Gavros, 1 have this minute finished your article in Fraser and 1 do not think
I have read anything more curious in my life. It is enough to make oune a Fatalist, I am in a
passion with the Spectator who always muddlmtf it is possible to muddle. But after all he does
not write so odiously as I did in my letter, which you received =o beautifully. I should be glad

' Jowrnal of the Royal Statistical Society, Vol. xxxvir, pp. 1563-82. I may perhaps be
permitted to add the word of warning t.bnhtrhedmgaro!wnmmlgaunﬂ oropuhr
scare. Any patent or latent defect is mrt.i.m to be emphasised by cousin marriage as
any good characteristic.
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to be convineed that the obscurity was all in my hesd, but | cannot think so, for a clear
headed (clearer than I wm) member of my family read the article and was as much puzzled as
I was. To this minute | eannot 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 1 want to ask
i question about averages, which ean be asked in & minute or two, but would fill » long letter,
Yours very sincerely, Cn. Darwis,

P.8. Assoon as 1 am sure that no more pods of Sweet Peas will ripen, 1 will send all the
bags in a box per Railway to you.

42, Rurraxp Gare, S.W. Nov. 26/705.

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 1 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 your name) to the
gardener from me? and tell him that 1 am much obliged for his eare.

Ever yours, Fraxcis Gavrox.

Romanes has told me much of his wonderfully interesting results with the Medusae.
Dec. 18th [1875] (Home on Monday).

My prar Gavroy, George has been explaining our differences. 1 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 objeetion 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-
mﬁt& in character ; and this hybrid will produce by buds millions on millions of other buds
all exactly reproducing the intermediate character. 1 cannot doubt that every umit 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
eompound Ascidians) are sufficiently complex and highly organised.

Yours very sineerely, Cn. Darwix,
42, Rurranp Gare. Dee. 19/75.

My pear Darwiy, 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
icular plant or animal and in some particular structure, the hybrid between white and black

& 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: —

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

(1) (2)
uniform grey tint,—or eélse as in (2) in which eaeh cell had a uniform grey tint,
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In (1) we see that each cell had been an organic unit (quoad colour). In other words, the
structural unit is identical with the organic unit.

In (2) the stractural unit would not be an organie unit but it would be an organie
It would have been due to the development, not of one gemmule but of & %wup of mﬂlﬁ,
mvhl&thnhhckmdwh:mnpmmwoﬂd,mmmnds,hem numerous (as by

'l{rothmm. they were equipotent).

r the number of gemmules in each organic molecule, the more uwgfarm will the
tint of greyish be in the dtﬁi-mnt. units of structure. It has been an old ides of wine, not yet
discarded and not yet worked out, that the number of units in each molecule may admit of
being discovered by noting the relative number of cases of each grade of deviation from the
mean greyness, |f thtsm were 2 gemmules only, each of which might be either white or black,
then in a large number of cases one-guarter would alwa huqmtq white, one-quarter guite
black, and one half would be grey. If there were 3 wuloa,waMldhnm#Mn!'
colour (1 gquite white, 3 light grey, 3 dark grey, | quite black and so on according to the sue-
cessive lines of “Pascal’s triangle”). This way of looking at the matter would perbaps show
(@) whether the number in each given species of molecule was constant, and (b), if so, what those
numbers were!, Ever very faithfully yours, Fraxcis Gavrox.

42, Rutranp Garg, Dec. 22/75,

My pear Georer, 1 have never supposed otherwise than that the gemmules breed abun-
dantly all over the body, though T look upon them merely as local parasites, so to speak, that
live, mult::ply and die in great multitudes in the places where they are lodged, though oceasion-
ally some of them way be detached and drifted u.lnl:lg with the circulation, and so find their
way to the sexunl elements—as was explained in the second part of the paper,

It is by the abundance of all sorts of them, in every part of the body, that | aceounted in
my paper for the reproduction of mutilated parts, and other specified phenomens, adding: “It
would much transcend my limits if 1 were to enter into ti:mea.udkuﬁmd nutmu,hutit-ﬁ
nﬂmymdum,fuﬂt is sufficient to refer to Mr Durwin’s work, whmﬁhe{
fully and carefully discussed, and to consider while reading ltirhﬂharthsthaary hlrupw-

could not, as 1 think it might be, substituted with tdmtuge for

(I have not the Contemporary Review by me and cannot give the page of the extract. My

copy is merely a rovise, paged from 1 onwards. It is in the 12th page of the revise.]

In this passage, I meant to include propagation by buds. Ynu'nll see in the ?'rauedl.ug
page an allusion to the way in which the scattered alien germs “thrive and mud:tjﬂ

Now for the application of all this: wherever in a plant developed out of a or seedling,
(no matter which, for the ‘stirp’ is similar in both cases) the alien, localised germs happen to
be congregated in sufficient number and varieties to form material furnﬁmh:tu*p, there will
be a tendency to produce a bud. Structural conditions, such as those found at the parts where
buds usually shoot, must of course be helpful in forwarding this tendency.

The advantage of my theory appears to be this:—

By Pangenesis, we should expect all animals, however highly organised, to throw out buds.

By my Lhw , T argue that where the animals are complex, the variety of germs
in the making ‘them must be proportionately great, and consequently the prohhhty of &

aatufﬂmnlmn anywhere in existence, in the same immediate bourhood, is
diminished. Henee, the Iuwer the organisation, the more freely does it bud and the higher ones
do not bud, which is in accordance lnth fact.

The buﬂd , even of the highest animals in the embryonic stage, is intelligible by the joint
l.ct.innufﬂmuumu ial to that period:

(1) The diﬂ’mminiﬂn is less complete, and germs destined to be separated are then
together,

(2) The embryo being small, the alien germs in separate structures are neaver than they
become wards,

(3) The tissues are softer and afford less obstacle to the approach and aggregation of the
germs under their mutual affinities,

! This letter shows how very closely Galton’s thought at this time ran on Mendelian lines
The passage should be taken in conjunction with that on p. 402 of the memoir on Blood-rela-
tionship. See our pp.170-4 and compare p. 54,
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I hope I have answered fully enough, and much regret that | misunderstood the question,

as put in your Futher's letter, and have given you both unnecessary trouble. I am eager to

reeeive criticisms—even adverse ones, Ever yours, Fraxcis Gavros.

About your Father's plants and the statistics of growth:—In cases where not only the one
ﬁmt of mh sort, but the two or three bi wers mmred the uncertainty of the relative
of the moduli of variability of the twé sorts would be mltaml'ly dlmmulmd

42 Rurranp Gare, Lospox. Jan. 30th, 1876.

My pEan Geonce, 1 was very glad to hear good news of you from Litchfield, who dined
with us o few days back; (but not with your sister, I am sorry to say, ns she was not then well).

Btrachey was nearly Eom yesterday to look n.fter your map frame, possibly he did after all

g;ukad me to join ut I was engaged). He thuufht, uf taking it bodily away. Never
a thing hang so long in hand as this, but T am powerless to help. I can’t understand it, as

Strachey is so energetic in much that he undertn.lms and does it so wall

I got a letter from Glaisher a short time back about my “exponential ogive” whereof he
much approves, name and all, and ha gives me a compact expression for it, in terms of his “error
function.” T enclose a cop part of what he says. In working ont your Father's plant sta-
tistics, it occurred to me zﬂat it wuuld be uncommonly convenient to calculate an exponential
ogive table, which 1 did, and since receiving Glaisher's letter I sent it to him to see if he could

get it pmpﬂrl 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
But 1 could not make out n.nythmg by its means about those data concerning your Father's

gelf- and crop-fertilised plants in which only the biggest were measured. Their “run” was too
Wﬂnr I 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. 1 never saw one thicker than yesterday. Your friend Cookson, whom I met
walking this morning, told me that in one place he could only see three ﬂagatonaa 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. 1 conclude from the theory that the physiological reason of immortality

,h the next life is that there are no Bacteria in the pure air of heaven!—nothing to eause

N 1 Hﬁd‘ 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 tha one that was in Fraser, which if you
care to look at may interest yon. 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 mhaa Not mﬂMumn, but now the Anthropological has got into such a
state, and the respectable At is all in a boggle about its future trustee to replace
Lord Pray remember me very kindly to your brother and with my wife's best

regards. Ever yours, Fraxcis Gaurox,
Grorce Darwiy, Esq,

2, Bryaxsron Sr. [1877]

My pear Glavrox] 1 have just bethought me, thai I received a French essay a few months
ago on the effects of conscription on the height of the men of France and on their lability
to various diseases which rendered them unfit for the army, due to the weaker men left at home
mﬁmg the race. He shows, I think rightly, that no one hitherto had considered the

in the proper light. 1 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
1 think I have not yet catalogued it. It seemed to me a striking essa

Ever yours sincerely, Cu. Darwix.
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42 Rurrasp Garg, Jan. 13/77.

My prar Dagwix, Thanks very many: When you eome across the essay | should be
glad to see it. 1 know of & curious Swiss memoir, something apparently to tho same a&cﬁ :
which the suthor says that the Swiss yeomen are vory apt to leave their homestead to a sickly
son, knowing that he will not be called out on service, nor tempted to take serviee abroad in
any form, but will stay at home and look after the property. Uamequmtly the Swiss landed
ion 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 t. Gmrga has most
kindly taken infinite pains to the same end. Ever sincerely yours, Fraxcis Garrox.

Cuanvtes Darwis, Esq.
Dowxs, 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 kaner’n 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, Rutaxp Gate, Feb. 23/71.

My pEar Darwiy, m.gl:hm book post I return Tickner’s book with many thanks (after
keeping it an uneonsci time, lmt [ knew you did not want it and it was Mnl to refer
to to me).

About the deaf and dumb men apeuhn? with Castilian ete, accent, according to their
teachers, I cannot help t.hmhnLt sufficiently explained by their imitation of the actions of
the lips ete. of the teachers. T have tried in a looking-glass, and it seems that I mouth quite
differently when 1 a]i:esk broad Secotch; again, last year, I was trying some experiments with
Barlow’s ]ngq;mph and the traces were greatly modified under different conditions of cadence.

hé:t me, before ending, heartily congratulate you on the German and Duteh testimonial of
w I see a notice in today's Times, and Eal:et.hﬂ opportunity of wishing you man
many happy returns of the birthday, Ever sincerely yours, Faancis GaLTox. g

My wife is convalescent and already walks out a hittle, :
42, RurLaxp Gate, May 24/78,

My peas Darwis, The enclosed “*Composite Portraits” will perhaps interest w
description of them is in this week’s Natwre (p. 97). You will see that I have there P
the letter you kindly forwarded to me from Hr Austin of New Zealand (to whom
about to write a mmd time). Together with the villain's (absit omen!) | send 3 of m nﬂ
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 Da.rmn and are those of our
Sir Francis Darwin and of our great-grandfather and of our great-great-grandfather mpmﬁnly |
(as you will find written on their backs). These take the Darwin family back for 2} centuries,
Them seems to be a great deal of the Darwin type in William Darwin h 1655,

I hear vague rumours of your wonderful investigations in the growth ete. of plants, and am
eager for thﬂ time when t.choy shall be published. Ever sincerely yours, Fraxcis Gaurox.

Dows, Beesusnaw, Kexr, March 22/79,

My pEAr Gavrox, 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 Em
and myself intend to have it published in English, 1 intend to write a ahﬂrﬂ. preface to it,
chiefl fl:ﬂ' the wake of contradicting the chief af Miss Seward’s ealumnies; and this I nlndb.
from having a letter from your aunts written at the time, and from my hth&r’u corres
with Miss Seward. Buat I further intend to add a few remarks ab&ut our grandfather. Can
you aid me with any information or documents?

! SBee Plates VI and LXTII in Vol. 1 and remarks on p. 243,
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I have one nice and eurious letter to Miss Howard which T will publish. Also many letters
to Josinh 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 famil wﬁiuh might be worth ruh!inhing; u.mi‘ could you take the trouble to assist me

by gotting the lonn or copies of them

Soveral vears ago I read the memoirs of your Aunt M Schimmelpenninck and so far ns
T 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 sny 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, Cuarres Dagwix,

Saturday, 6, QUeENy ANNXE STREET,

My pgar Gavron. If it would not bore you, can you come to luncheon here on Monday
at 1 o'elock ; 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, Cu. Danwiy.

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

trouble, Mrs Sch.! received all safe, and shall soon be returned. 1 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, Beckexuay, Kext., 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 ervor about the mysterious visitor. She believes his

name was Brand, and that it was in the time of Colonel Pole; T cannot but doubt about the
lattor point. My sister feels pretty positive that the gentleman stayed at the house of a
neighbour (name forgotten) never visited Mrs Pole or Mrs Darwin, but sent her respectful
and very friendly messages. Novertheless 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. Darwix.

PS8, 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, Rurraxp Garte, Now, 12/79.

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

t & marvel of condensation it is, and how firmly you lay hold of facts that bad long
been distorted and ram them home into their right places.

The biography seems to me quite s new r of writing, so scientifically acourate 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 strictly
scientific gifts were of so high an order, There seems to be an unexplained residuunm, even
after what you 1““ from him, about the value of hypotheses. 1 see you have mentioned
me twice, very kindly—but too flatteringly for my deserts, How you are down upon
Mrs Schimmelpeuninck and Miss Seward?!

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

* Bee Vol. 1, p. 21. .

* I think Galton had a truer appreciation of Erasmus Darwin than possibly his cousin had,—
u 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
a study of Erasmus Darwin's own works, local gossip about him and the public opinion of his day—

reia 25
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I now, with fear and trembling lest you should finally vote me a continued bore, venture to
enclose copies of some queries 1 have just had printed 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 'visnnlisin{hhuulty of Dr Darwin appears to
have been remarkable and of a peculiar order and it is possible that yours, through inheritance,
may also be similarly peculiar. It is perfectly marvellous how the faculty varies, and moreover
some very able men intellectually do not possess it. They do their work by werds, I am in
correspondence with Max Miiller about this, who is an outré “nominalist.”

Very sincerely yours, Fraxcis Garvox,

Thanks for Bowditeh (children’s growth) which you kindly sent we.

Now. 14th [1870]. Dowx, Beogexuam, Kext.
Rarway Srarion, Oreixeron. S.ER.

My pear GavroN, I have answered the questions, as well as 1 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
rou ought to have age of the answers! 1 think so, because T can call up faces of many school-
wys, not seen for 60 years, with much distinciness, but now-a-days 1 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.

I am extremely glad that you approve of the little life of our grandfather; for T 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, Caanres Darwix.

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,

(restions, Replies.
1. Humination. Moderate, but my solitary breakfast was enrly and morning dark.
2. Definition. Some objects quite defined, a slice of cold beef, some grapes and
1 J)laar, the state of my plate when T had finished and a few
other objects are as distinet as if T had photos before me.
3. Completeness, Very moderately so.
i, Colouring. The objects above-nmmed perfectly coloured.
5. Extent of field of view. Rather small.
Inflerent 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. PPurm'tnm. I have nﬂﬂ :}:;ﬂtandad l:;ih. : !
8. Persons. I remember faces of persons formerly well-known vividly,
and can make them do anything 1 lilman.Jlr :
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 _
He was in no sense a bloodless man, but elearly a man of many crotchets and peculiarities of
temperament. I have had the privilege of examining a consideruble number of Erasmus Darwin's
letters and papers, and feel that his true characterisation remains to be drawn. The final '
will not be that of Schimmelpenninek, but again not that of Charles Darwin, Meanwhile I find
my in:'mgfina:t-inn persists in coupling the supposed extremes: Samuel Johnson and Erasmus
Darwin ! .
' For the nature and occasion of these questions the reader must consult Chapter XTI.
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Queationa, Replies.

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

4. N When I think of any number, printed figures rise befare my
mind; I ean'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.

I8, Musie, Extremely hazy.

19, Smells, No mar of vivid recollection, yot sometimes eall up associated

. ideas.

20, Tastes, No vivid power of recalling,

Signature of Sender and Address. Cuartes Darwin, Down, Beckenham, (Born Feb. 12¢th, 1809.)

Apral T, 1880, Dowx, Beckexuay, Kext.

My pEar Ganton, The enclosed letter and circular may perhaps interest you, as it relates
to & queer subject. You will perhaps say: hang his impudence. But seriously the letter might

possibly he worth taking some day to the Anthru'pologl. Inst. for the chance of some one caring
about f;;- I have written to Mr Faulds telling him I could give no help, but had forwarded

the letter to yon on the chance of its interesting d'nu.
My dear Galton, Yours very sincerely, Ca. Darwix,

P.8. The more | think of your visualising inquiries, the more interesting they seem to me.
42, Roriasp Gare, April 8/80.

My pear Danwixy, | 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. if: would I think be feasible in one or two publie
schools where the system is established of annually taking heights, weights ete., also to take thumb
marks, by which one would in time learn if the markings were as persistent as is said. Anyhow
[ will do what T can to help Mr Faulds in getting these sort of facts and in having an extract
from his letter printed. 1 am so glad that my ‘visualising’ inquiries seem interesting to you,
I get letters from all directions and the metaphysicians and mad-doetors have been very helpful,

Very sincerely yours, Fraxcis Gavrox,

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, Rurraxp Gare, July 5/80.

My pear Darwin, Best thanks for sending me Revue Seientifigue with Vogt's curious

E:per, which I return with many thanks. The passage you marked for me makes me sure that

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
re-read what you know the pith of already, but because of the illustrations at the end and also
for the chance of your caring to see there the confirmation from other sources (1 find that the
editor has cut out all Bidder's remarks on this point—which I much regret) of what Vogt sa
about the left hand executing with facility in reverse what is done by the right hand. I

2hH—2
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Biddor scriblde flourishes with pencils held in both hands simultancously and the reflexion of
the one scrawl in & mirror was just like the other picture seen dlruct.ly

I have just published in Mind something move 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 mi t;ha ut among your Dr Erasmus Darwin papers, in the
event of having again to revise the * had not a notion, until 1 hogtn tﬂ hunt up for the
reference, how much he had mnmderﬂd the subject of mental imagery wg lﬂ'&tg
experiment in Part I, Section xvirt. 6 (which in my edition of 1801 is in "Farl. 1, pe 291), w
shows that he himself possessed the faculty in a very marked manner,

‘e came back after a very successful Vichy visit'; my Wife improved at once on
there, but for my part I have since been unlucky, and am oulj' 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 frum us both and from my sister Emma who is now
with us for a few days, Ever sincerely yours, Fraxcis Gavrox.

42, Rurraxp Garg, Monday morning, March 7/81.

Deag Daewiy, About Worms®:—1I have waited for an o itz of verifying what 1
told you about the effect of heavy soaking rain, when it M{"‘m moderate weather, in
driving the worms from their holes to the gravel walks, where they erawl for long distances in
tnrtum 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, n.fter a spell of moderate weather, Unlnckil; : ¢
m nut in the Pu.r{ on Sunday till near 1 h. by which hour the birds had had abundant time
the worms, Still, dead worms were abont and their tracks were most numerous. On
Bunday (Fwﬁ night) it again rained heavily and I was in the Park at 10h, The tracks were
not nearly so numerous as had been on Sunday morning, but more dead worms were about.
I began mnnt.mg, and found they n.rern’fd 1 to every 2} paces (in length) of the walk, the walk

bun%{ paces and a trifle more in wid
wlking on, I came to a place where the grass was swamped with rain-water on either side

olthemmdgrwalpnth for a distance of lE paces. Tn those 16 pacelengths 1 counted 45
dead worms,

On not a few previous occasions when T have been out before breakfast, I have under the
conditions already mentioned seen the whole of the walks strewn with worms almost as thickly

us were the 16 ;uoe-!angthu just described. The worms are usually very large. I rarely notice
dead worms on the paths at other times. Ever sincerely yours, Fraxcis Garron.

I shall be very curious to learn about the effects of the red light as against those of a
strongly actinie colour.

Dowxs, Beexesxnam, Kexr. March Bth [1881].

My pear Gavrox, Very many thanks for your note. T have been observing the tunwmerable
tracks on my walks for severnl months, and they oceur (or ean be seen) un.ly after heavy rain,
As T know that worms which are going to die (generally from the parasitic larva of a }
always come out of their burrows, 1 have looked out d'ﬂnng these months, and have us
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 bad much talk together on the subject, Mr Galton
most eager in tryi }% to picture to himself exactly how the worms ttraw things into their holes
l;u close them up. Mr Darwin was then experimenting with little bits of paper like this <],
Hy ing them near the worm holes, and finding them drawn down by the point. I remember
r Galton trying to do the like with his pocket pencil, i.e, to draw t.ha down mnidn his
pencil case. | am pretty sure he was koen to test the worms perception
l-he sides of the triangle, them more equal to see if thn worms *lrnuld tt;:II th
smallest of the angles draw that one in. I don't know if Mr Darwin did try any such
uparhn;;_h" See The Formation of Vegetable Mould through the Action of Earthworms,
pp. 14, 495,
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hand 1 remember having in former years seen scores or hundreds of dead worms after heavy
rain. I eannot 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 | have said about their tracks, after
stating that I found only a very few dead ones. Ocoasionally worms suffer from epidemics (of
what nature I know not) and die by the million on the surface of the ground,

Your ruby paper answers mpitn.{ly, but I suspeet 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
eylindrical hole, as you suggested, and 1 can discover no source of error, Nevertheless I am
becoming more doubtful about the intelligence of worms, The worst job is that they will do
their work in a slovenly manner when kept in pots, and 1 am beyond means perplexed to judge
how far such observations are trustworthy,

} Ever my dear Galton, Yours most sincerely, On. DARWIN.

42, Rurraxn Garg, Oct. 9/81,

My pear DarwiN, Pray accept my best thanks for the worm book, which I have read, as
1 read all your works, with the greatest interest and instruction. I wish the 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, Fraxcis GarTox.

Dowx, Beerexuan, March 22nd [1882]

My prar Gavron,—I have thunght that you might possibly like to read enclosed which has
interested me somewhat, and which you ean burn.—I have been on the sick-list, but am im-
proving. Ever my dear Galton, yours very sincerely, Cn, Darwix.

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

42, Rurraxp Gare, 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.

I hope you are quite well again. With our kindest remembrances,

Ever yours, Fraxcis Gavrox.

Dowx, Thursday, 20th April 1882,

Drar Mg Gavroy, 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 middle of Tuesday night
and remained in a great state of faintness, suffering terribly from deep navsea 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, 1 cannot help saying how
often T have heard him speak with affection of you', Yours affectionately, Fraxos Darwiy,

I forgot to say what I 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 & 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 :lhe exercise of will power by the operator is unnecessary, it is a purely subjective
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:

12, Rurrann Gare, April 22/82,

Dearesr Emua, 1 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 rave 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 nceoi;dingl]r. 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
Darwin on Thursday with nothing however in it that was not in the next day newspapers. It
was evidently anginn. The world seems so blank to me now Charles Darwin is gone, 1
reverenced and loved him thoroughly. Ever affectionately, Fraxcis Gavrox,

On April 26th Darwin was buried in Westminster Abbey’; the funeral
card runs, “Wednesday April 26th 1882, at 12 d'clock precisely. Admit
the Bearer at eleven o'clock to the Jerusalem Chamber.” Galton walked
in the procession®, and on the same evening wrote to his sister, Miss Emma

Galton, as follows:
42, Rornany Gare, April 26/82.

Deangst Esmma, 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 &gl:na 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 [ Faweett] led past the coffin. Beveral 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

I It is noteworthy, perhaps, that Galton on Dee. 27, 1881 had sent a note to the Pall Mall

azette 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 mmd

him with the existence of a great failure on sach occasions. The solemn procession u nave
to the chancel was not visible to the bulk of the congregation in the transepts. ton in a
letter to The Times May 25, 1898 writes: “My own seat was in a good Enltmn, but 1 saw
nothing of the distinguished persons who formed the procession except the foreheads of two of
the pn]glbmt'ﬂﬂ who were of exceptional stature, whose well.known names I need not specify.
All the others were sunk wholly out of sight in a trongh of crowded humanity. It is a sad
waste of effort and opportunity to so mal-organise a agm spectacle that its most im
feature proves to be invisible to the great majority of those

solution was a slightly raised causeway from choir to chancel. It may be objected that we

to honour the dead and not to see a spectacle. But this is not wholly true; it is the

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 & national hero during life. 1t sets even
the inert inquiring.

who come to see it.” Galton's

E
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pall-bearer and he (Farrar) entered most co into the wishes of the ﬁunﬂg He offered
to sot as a pall-bearer gither in or without his rnng 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 wo have talked over
some points for the sermon,

Regivald Darwin was there and Emma Wilmot and Cameron Galton and H, Bristowe.
The family party was so large that most of the ladies (including Louisa) and about half of the
men were in the seats by the altar rails else the procession would have been too long.
H, Bristowe and 1 walked er. Louisa will write more details. The newspapers will give
& 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

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 Durwin is very composed now.

I feel this is a worthless and heartless sounding letter, but as T said the feeling promoted by
the ceremony is not a solemn one but rather the sense of a national honour and glory.,

Ever affectly, Fraxoms Gavrox.,

The words of the anthem, taken from Proverbs iii. 13, 15,16 and 17 “Happy
is the man that findeth wisdom, and the man that %1 etteth undﬂrﬂtand];ng
Her ways are ways of plaasantnaﬂa, and all her paths are peace,” were aptI y
chosen, as also the anthem of Handel at the %mve-s:;de bod is buried
ln peace, but his name liveth evermore.” The ceremony dld nut strongly

I, however, to Darwin’s Quaker-minded cousin; for him the restful
'burml in the little churchyard of Claverdon Leys t.hu't years later seemed
indeed appropriate. The next day, April 2?‘1‘3’ Darwma daughter, Miss
Elizabeth }l])urwm, wrote to Galton's mster Emm&

“We have had a great deal of sympathy and it is soothing to feel how many appreciated
our dear Fathers goodness, IIL 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

Sig,—Next Bunday numerous congregations will expect some honourable recognition of the
character and works of Charles Darwin. Let me suggest to clergymen genern]ly that they
should substitute on that day the ‘Benedicite’ for the more usunl ‘Te Deum,’ as many of its
noble verses are pointedly appropriate to what they would probably wish to say aft&rwmln
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 Wnters, bless ye tha 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 yo Beasts, and C?a.trtlﬂ, biﬂsﬂ ye the Lord : praise him, and magnify him for ever.
O Jm holjr and humble Men of heart, bless ye the L-nrd praise him, and magnify him for ever.

pursuance of the same idea, let me add that a stained glass window in Westminster
M:-bey. gmbuhmng these n.nd other verses of the same canticle i m its several panels, would be
a beautiful monument to the memory of Charles Darwin, and quite in harmony with the
surroundings. It would afford a desived opportunity for other countries to share in the erection
of a memorial without merging their several contributions indj istinguishably 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

nerously supported all projects of perpetuating the memory of the worthy
ggsd. It was exhibited not only in the case of Darwin, but m 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 fin.), and again in
the substantial aid he gave to the Oxford Weldon memorial. 1have no doubt
fuller investigation would lead to the discovery of other instances®,

But for Darwin, Galton’s affection and reverence were nnlimited. Within
three weeks of the former’s death he wrote to Darwin's son George as follows:

42, Rurvaxp Garg, May 16th, 1882,

My pear Grorce, 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. T was
very sorry to have missed you when you called, as there is much I should like to have heard
about you all. T am very glad that your Mother bears up so well.

I wanted too, to speak to you (as I have to Spottiswoode) about getting together availahle
illustrations and memorial scraps of all kinds for a book of mementos for the Royal Society
(like those of Priestley—do you know themf). There ought to be a picture of the ¢ "if one
is procurable and copies (small) of all the pictures and photographs. Youn are no doubt collect-
ing all available information of his early life before his contemporaries and seniors shall have

away. Every month is precious, 1 do wish somebody had done this many years ago for

Erasmus Darwin. 1f omitted, this want is soon irrevocable. When you are next in Town
pray come to us. Ever yours, Fraxcis Gavron.

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 mnmrkas:

“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 unfry tEtheen 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 subseriptions, and the letter of Hooker to Galton is worthy
of being preserved elsewhere than in an autograph book where I found it:

Rovan Garoens, Kew, May 15/80,

My peAr GavroN, Your kind letter announces a most unexpected honour, and a crowni
one. 1 only wish I could feel that 1 was worthy of it. 1 am quite at Mr Collier's di
very pleased to find that he is the selected artist. Very sincerely Yours, Jos. D. Hooxen.
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case of Pangenesis, unconseciously 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 as a whole. Be this as it 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 11) but most gracefully in the speech he made at the Royal Society dinner
after receiving the gold medal in 1886, I will cite a portion of it:

“The ethnological aspects of geography now [1860] l‘ﬁnn to attract me more than the
physical ones. It was about this time that the fact dawned on scientific men that the key to
the origin of society among civilised nations and to many of their unexplained customs was to
be found in the habits of contemporary barbarians, 1 can assure you, as a specialist in heredity,
that I am not speaking without reason when I say that qualities which 1 seem to have inherited -
through two of my grandparents gradually yielded precedence to thuse that 1 certainly inherited
from the other two. Recolleet, please, that this medal is awarded to me for ‘statistical inquiries
into biclogical phenomena.” I ecan account fully both for the statisties 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 comie, 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. T 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, 1t was owing to this hereditary bent of mind
that I was well prepared to assimilate the theories of Charles Darwin when they first ap
in his *Origin of Species.” Few can have been more profoundly influenced than 1 was by his
publications, They enlarged the horizon of my idens. 1 drew from them the breath of a fuller
scioutific 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 1 valued his encouragement and approbation
more, perhaps, than that of the whole world hesides. This is the simple outline of my scientific
hhmrail (The Timss, Dec. 1, 1886.)

~ * Galton's last tribute probably to Darwin was paid at the' Darwin. Wallaee celebration of
the Linnean Society on July 1st, 1908, The present writer saw him to and 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 keeuest—the freedom Darwin gave us from theological
dage: “You have listened to-day to many speakers and 1 have little new to say, little
indeed that would not be a repetition, but I may add that this occasion has ealled 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 intelleets of mankind, I feel sure that this day, the 1st of
July, will not be the least brilliant.” 7The Darwin-Wallace Celebration.. by the Linnean
Sociaty of London, 1908, pp. 25-6.

It is characteristic of cis 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 alfected by the spread of scientific knowledge—that he wished to see emphasised.
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a deep gloom"” over her husband; but it was followed by his most productive
:‘]mu,::. 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 signo 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 npininnaE:‘had expressed to de Candolle in 1882 (see our Vol. 1,
p. 13). 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 doetrine 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
Zoonomie, Botanic Garden, &c.; Earliest propounder of the Theory greatly elaborated by his
more distinguished grandson, Charles Darwin, which ascribes to the operations of animals and
?ltnh, prompted in the first instance by their individual needs, the secondary and higher

unction of modifying through inheritance by various indirect and slow though certain -
the forms and instincts of their respective races, in inereasing adaptation to the habits of each
and to their physical surroundings and thus of furthering the development of organic nature
as a whole,

This inscription certainly accords with Erasmus Darwin's view, if it
does not lay as much stress on the element of “will' as Erasmus did. It
was, perhaps, not incompatible with Charles Darwin’s opinion that at least
some acquired characters are inherited. Galton sent it to Huxley for
criticism and Huxley replied with the following characteristic note :
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