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WEEKLY EVENING MEETING,
Friday, February 27, 1874.

Grorae Busk, Esq. F.R.8. Treasurer and Vice-President,
in the Chair.

Frarcis Gavron, Egg. F.IR.S. M.R.T.
On Men of Science, their Nature and their Nurlure,

Tur purport of this discourse is to specify the chicf qualitics by which
the English men of science of the present day nre characterized, to
show the possibility of defining and roughly measuring the amount
of any of thosc qualities, and to conclude by summarizing the opinions
of the scientific men on the merits and demerits of their own educa-
tion, giving an interpretation of what, according to their own showing,
they would lLave preferred. My data are obtained from a large
collection of autobiographical notes, most obligingly communicated
to me by a large part of the leading members of the scientific world.
Applications were addressed to 180 Fellows of the Royal Society,
who, in nddition to their “ F.R.S.,” had gained medals or filled posts -
of recognized scientific position; 115 answers have already been
received, of which 80 or 9 aro full and minute replies to my
long and varied series of questions. DBut I can deal with only a few
deductions from this valuable material, and must refer to a forth-
coming work for the rest.

It is of intorest to know the ratio which the numbers of the
loading scientific men bear to the population of England gonerally,
1 obtain it in this way. Although 180 persons only were on my list,
T reckon that it would have been possible to have included 800 of the
same ages, without descending in the scale of scientific position ; also
it appears that tho ages of half of the number on my list lie betwceen
50 and 65, and that about three-quartors of these may be considered
English. I combine these numbers, and compare them with that
of the male population of England and Wales, between the same
limits of age, and find the required ratio to be about one in 10,000,
What then are the conditions of nature, and the various circumstances
aud conditions of life,—which I include under the gencral name of
nurture,—which have selected that one and left the remainder ? Some
may feel surprise that so many as 300 persons are to be found in the
United Kingdom who deserve the title of scientific men ; probably
thoy have beon aceustvmed to concentrato their attention upon a fow
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notabilities, and to ignore their colleagues, It must, however, be
recollected that all biographies, even of the greatest men, reveal
numecrous agsociates and competitors whose merit and influence were
far greater than had becn suspected by the outside world, Great
discoveries have ofton been made simultaneously by workers ignorant
of each other's labours. This shows that they had derived their
inspiration from a common but hidden source, as no mere chance
would account for simultancous discovery. It would appear that few
discoveries are wholly due to a single man, but rather that vague and
imperfoct ideas, which float in conversation and literature, must grow,
gather, and develop, until some more perspicuous and prompt mind
than the rest, clearly sces them. The first discoverers beat their
contemporaries in point of time, and it is therefore due to them, not
that science progresses, but that her progress is as rapid as it is. = Wo
must neither underrate nor overrate their achiovements. I would
compare the small band of men who have achieved a conspicuous
scientific position, to islands, which are not the detached phenomena
they appear, but only the uppermost portions of hills, whose bulk is
unscen. To pursuc this metaphor; tho range of my inquiry dips a
few fathoms below the level at which popular reputation begins.

I procecd to speak of the qualities which the returns specify as
most conspicuous in seicntific men, and I shall endeavour to make
them tell their own tale by quoting snonymous ecxtracts from their
communications,

The first in order of importance is energy, both of body and of
mind. It appears to be possessed in an unusual degree by three-
fourths of the men in my list. I should mention that the list
contains a very fow names of travellers of extraordinary endurance,
such as the late Dr. Livingstone ; but that I do not speak of these in the
following extracts :—1. < Have rowed myself in a skiff 105 miles in
91 hours whilst undergraduate at Cambridge.” (This is, I believe, a
feat that not one undergraduate in 500 could do.) “ Rowed in every
race during my stay at the University; rowed two years in the
University evews.,” 2. “ Walked many o time 50 miles a day
without fatigue, and kopt up five miles an hour for three or four
hours.” 8. “Excclled at school and college in athletic sports,
especially in jumping (18 feet). Almost incapable of mental fatigue
up to the nge of 88. Usually engaged in litorary work until long
after midnight.” 4. “As a boy of 17, I worked for three months all
day and all night with not more than four or five hours’ sleep. When
full of & subject and interested in it, I have written for seven or eight
hours without interruption.”

Scvere scientific work is often done during the night by men
engaged all day in anxious business ; thus:—“In early life as a boy,
I was engaged in business from twelve to fourtcen hours a day, yet
always found time to study and make my own instruments.” Later
on, my stulics and scientific work were always accomplished after
busincss hours, and it was gencrally my habit to commence after
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dinner, and to work at science until 2, 3, or 4 A, and to begin
business again at 9 A, I never thought of rest if I had anything in

" hand of interest.”

I may mention that energy appears to be correlated with smallness
of head, a fact which comes out conspicuously here, although the
average circumference of head among the scientific men is great.
Fuergy is also, as we have seen, strongly marked among them ; but
it is much the more strongly marked among those who have small
heads. I have ninety-nine returns, many of which I have verified
myself, using the hat-maker’s whalebone-hoop and measuring inside
the hats. It appears that the average circumference of an English
gentleman’s head is 22} to 22§ inches, Now, I have only thirteen
cases under 22 inches and eight cases of 24 inches or upwards. The
gencral scientific position of the small-headed and large-headed men
geems equally good; but the fact is conspicuous that, out of the
thirteen of the former, thore are only two or three who have not
remarkable cnergy ; and out of eight of the latter there is only one
who has. A combination of grest emergy and groat intellectual
capacity is the most offcctive of all conditions ; but, like the combina-~
tion of swiftness and strength in muscular powers, it is very rare.

The excellence of the health of the men in my list is remarkable,
considering that the majority are of middle and many of advanced
ages. One quarter of the whole have excellent or very good health, a
second quarter have good or fair, & third have had good health since
they attained manhood, and only one quarter make complaints or
resorvations. Hero are two oxamples of excellent health :—1. “Only
absent from professional duties two days in thirty years; only two
headaches in my life.” The next is from a correspondent who is
between 70 and 80 years of age. 2. “Never ill for more than two
or three days cxcept with neuralgia; no surgical operations except
invculation, drawing of onc tooth, and cutting of corns,” Tt is
positively startling to observe in thesc returns the strongly
hereditary charncter of good and indifferent constitutions. I have
classified tho cntrics, each entry giving the health of the scientific
man, of his father and of his mothor respectively, and find as follows:
—TFirst, a long row of such terms as these: ¢ Excellent ; excellent;
excellent;” or “Good; good; good;” then comes another row in
which some ailment is specified by the scientific man as affecting
himself, and as having also affected one or other of his parents.
Examples :—1. « Exccllent, but hay fever; father, excellent, but
sovero hay fover.” 2. “Good in early life, subject to headache ;
father, good, subject to headache.” 3. « Delicato in early life, one
lung seriously affected ; mother delicate and phthisieal.” T can find
only two cases, neither very strongly marked, in which both parents
were described as unhealthy, although marriages between such persons
are not infrequent. These returns seem. to show that the issue of such
marriages are barely capable of pushing their way to the front ranks
of life. All statistical data concur in proving that healthy persons
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are far more likely than others to have healthy progeny; and this
truth cannot be too often illustrated, until it has taken such hold of
the popular mind, that considerations of health and energy shall be
of recognized importance in questions of marriage, as much &o as the
more immediately obvious ones of rank and fortune,

Steady perseverance is a third quality on which much stress is laid,
but this might have been anticipated, and it is unnecessary to quote
instances.

Some prevalence of practical business habits might also have been
anticipated, but it proves much more common than I had expected.
Among those who have sent me returns, I count no less than seventeen
who aro active heads of great commercial undertakings. There are
also ton medical men in the highest rank of practice, and eighteen
others who fill or have filled important official posts. A most emi-
nent biologist wrote as follows,in reply to the inquiry whether he had
any speclal tastes bearing on seientific success, in addition to those
for his own line of investigation :—*“ I have no special talent except
for business, as evinced by keeping accounts, being regular in corre-
spondence, and investing money very well.” It is clear that method
and order are essential to the man who hopes to deal successfully with
masses of details,

Next, a8 regards tho more special qualities; those already men-
tioned, of cnergy, health, steadiness of pursnit, and business habits
being of general application. The first of these is independence of
character. Fifty of my correspondents show that they possess it in
excess, and in only two is it below par. Here are a fow examples :—
1. “Left wt. 12” [that is, ran away from] “a school where I had ro-
ccived injustice from the master.” 2. * Opinions in almost all respects
opposed to those in which 1 was educated.” 8. “I have always taken
my own independent line. My heresy prevented my advancement.”
4. “ Preference for whatever is not the fashion, not popular, not rich,
not very able to help itself, yet with qualities unworthily overlooked
or unjustly oppressed.” The home atmosphere which the scientific
men breathed in their youth was generally saturated with the spirit of
independence. Examples:—1. “ My father was extremely indepen-
dent, in some respocts more so than I am. He never took off his hat
to anyone in his life, and never addressed anyone as Esq.” 2. “My
father was & Liberal when Liberalism (then styled Jacobinism) was
highly obnoxious, an early denouncer of slavery and advocate of roli-
gious liberty, o free trader when the world wes protectionist, and an
opponent of unrightcous war when war was most popular. He was for
mitigating our eriminal code when hanging wns regarded as the sheet-
anchor, and, in & word, was politically and socially a very independent
gpirit.” In confirmation of tho assertion that tho scientific men were
usually brought up in families charactorized by independence of dispo-
sition, I would refer to the strange variety of small and unfashion-
able religious sects to which they or their parents belonged. We all
know that Dalton, the discoverer of the atomic theory, and Dr. Young,
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of the undulatory theory of light, were both Qualters, and that Faraday
was a Sandemanian. So I find in these returns numerous cases of
Quaker pedigrec; and I know of one man, not as yet technically on
my list, who was born a Sendemanian. There are also representatives
of several other small sects, as Moravians and Bible Christians, and
the Unitarians are numerous. It will be understood that the objeet of
saying this is not to throw light on the religious tendencies of the
scientific mgn (concerning which I have much material), because so
off-hand a s¥atement would mislead, but to prove that they and their
parents had the habit of doing what they preferred, without con-
sidering tho fashion of the day. The man of science is thoroughly
independent in character.

We now come to what I look upon as the salt of the character of
most seientific men, nanely, strong innate taste for science or for some
gpecinl branch of it. It is not universal even among those who have
had the highest success, but it is very connmon, and it somectimes
attains to the height of o passion which is not transient, but abides.
Though decidedly hereditary in numerous cases, its appearanco is more
capricious than health or cnergy, and it often happens that tho
geientific man is the only member of his family in whom the taste has
ghown itsclf. The following are & fow examples of innate taste :—
1. % Thoroughly innate; I had no rogular instruction, and can think
of no cvent which especially helped to develop it. Bones and shells
wore attractive to me before I could consider them with apparent
profit, and I had o fair zoological collection by the time I was 15.”
9, «If any tastes be innate, mine were. They date from beyond my
recollection. They were not determined by events occurring after
manhood, but I think the reverse; they were discouraged in every
way.” 8. ¢TI should say innate. As to whether they were largely
determined by events occurring after manhood, I think not. All T can
gay is, that neither profession, nor marriage, nor sickness, have been
able to affect them.” 4. “ As far back as I can remember, I loved
nature and desired to learn her secrets, and I have spent my whole
lifo in searching for them. While a schoolboy I taught myself . . .
under great difficultics.”

Let us now put these results together. We have seen that cnergy,
health, steady pursnit of purpose, business habits, independence of
character, and a strong innate taste for science, are characteristics of
gcicntific men, Probably one helf of the men on my list possess
every one of them in a considerable and some of them in a very high
degree. If onc or moro of theso qualities be deficient, success becomes
impossible, unless its absence is supplemented by other and as yot
unclngsified conditions. The want of time prevents me from entering
into these, and I must postpone further results to a futuro publieation.
Howaver, two groups of cases may be specified in which only a fow of
tho above-mentioned qualities are present, and which cnd in an
abortive career. The onc is the possession of cnergy, health, and
independence of character in oxcoss, and little elso to control them.
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