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Cortainly tho impntation on his chavacter must soon have bheen
clenred before very compotent judges. He was appointed lioutenant
of Cnen the very next year, nnd from that time forward continued to
recoive ovory proof of confidence, not only from the Regent Bedford,
under whom he first served, but also from the Duke of York, who
suceceded him,  He continucd to serve in France for eleven yenra
ofter the battle of Patay, when, boing over sixty yenrs of age,
he returned to Fngland, snd spent the resl of his days in his native
country.' .

And now I hope it bas been sufliciently shown that tho Falstafl
of SBhalasponre, much s it undoubledly ewed to the vich imagination
and incompnrable wit of the dramatist, was an emboediment of tradis
tions  vespecting two distincl  historieal personages-—traditions
largely tinged with prejudice, but still not unworthy to be considered,
ns reflocting the opinions of the age, and preserving, at the same time,
somo little détails of genuine historic fact which, if they had not been
stereotyped by gonius, would by this time have porished irvecover-
ably.  The inquiry, I trust, will not be thought unprefitable by those
who wish to cstimate aright the value of our great dramatist as an
oxponent of Lnglish history,

Jases Gamoner.

(1) For more minute delails of Fastelf's lifo, tho reador is referred to the articls in the
* Diographia Britannica" (to which importaut additions were made in Kippis's edition),
Dawson Turner's * Bketch of the History of Cuisler Castle,” and Mr, Poulett Scrope's
' History of Castlo Combe.”

ON THE CAUSES WHICH OPERATE TO CREATE
SCIENTIFIC MEN,

Ox wmore than one aeweasion 1 have mainfaimed that intellectual
ability is trusstitted by inheritance ; and in nomemeir published last
year in the ** Provecdings of the Royal Society,” 1 endeavoured to
exploin what ought to bo understood by that word ¢ inheritance,”
Pwo pmu(q were eapeeiully wrged—the firsl, thut ench peveonality
orviginates in n smoll seleetion out of a Inrge bateh of wonderfully
varied clemonts, which were all latent and competing; and secondly,
that these Latehes, and nol the persons derived from them, form
the prineipal successivo stoges in the line of direet descent.  Henco
follows the paradoexical conclusion, that the child must not be
looked upon ns directly descended from his own pavents. His true
relation to them is both cireuitous nud complicated, but admits of being
casily expressed by an illustration.  Suppose an independent nation,
A, to have been formed by co]omsh from two other similarly consti-
tuted nations; B and C; then the relation Lorne by the representatice
government of A to thut of B and of € is approximately similar to
what I suppose to be the relation of a child to each of his parents.
But the existence of o slender strain of direct descent is shown by
the fact of acquired habits being occnsxonally tfansmitted: We must
therefore nmend our sinile by supposing the members of the govern-
ments of Band C to have the privilege of making emigration casy
and profitablo to their constituents, and also, perhops, the govern-
ments themselves to have the power of nominating ¢ few individuals
to seats in the Legislative Council of A.

It appears to me of the highest importance, in discussing heredlty
to bear tho character of this devious and imperfeet connection
distinetly in mind. It shows whit results we may and may not
expect. For instance, if B ond C contdin a large variety of social
elements, it would be impossible, without a very uccurute knowledge
of them and of the conditions of selection, to predict the charncters
of their future governments. Still less would it be possible to predict
that of A. But if the socinl elements of B and C were alike, and
in each case simple, such as.niight be found in pastoral tribes, then
the character of their governments and that of A could be predicted
with some certainty.” The former supposxtxou ‘illustrates what must

+-oceur when the breed of the parents. is mongrel the latter, when it

is pure, ' Now, no wild or domestic‘animal js-so mongrel 4 man,
especially as regards his mental faculties ; therefore, we cannot.expect-
to find an mvnrmble resemblance between the facultiss of childven
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and thoso of their parents.  All that could be expected on the
hypothesis of strict inheritance we do find; thut is, ccensional
startling resemblances, and much more frequontly partial ones. From
this wo have o right to arguo that if the breed of men wore more
pure, the intellectunl resemblance of child to parent would bo aa strict
ag in tho forms of the equully pure breeds of our domestic animals.

T proposo to refer in this article to a volume written by M. de Can-
dolle,' son of the lute farous botanist, and himeelf 0 bolanist and
seiontific man of high reputation, in which my nume is frequently
referved to and used ng a foil to st oft his own conclusions. Tho nuthor
maintaing that minute intellectudl peenlinrities do not go by desoent,
and that T have overstated tho influence of heredity, sinco soeial
couses, which ho analyses in o most instructive wmanner, are much
more important. This may or may net be the case; but I am
anxious to point out that the nuthor contradicts himself, and that
expressions continually escope from his pen sl vorience with his
genoral conelusions.  Thus he allows (p. 195) that in the produe-
tion of men of the highest scientific rank, the influence of race
is superior to all others (* prime les autres en importance ”); that
(p. 268) thero is o yet grenter difference between fumilies of the
samo race than between tho races themselves; and that (p. 326)
since wmost, and probably all, mental qualitics nre connected with
structure, and as the latter is certainly inherited, the former must be
so as well. Consequently, I propose to consider M. do Cnndolle as
baving been my ally against his will, notwithstanding all he may
have said to the contrary.

The most valuable part of his investigation is this: What are the
social conditions most likely to produce scientific investigators, irre-

spective of natural ability, and, @ fortier, irvespective of theories of

beredity P This is, necessarily, a one:sided inquiry, just as an inquiry
would be that treated of natural gifts slone. But for all that, it
admits of being complete in itself, becnuse it is based on statistics
which afford well-known means of disentangling the effect of one
out of many groups of contemporaneous influences. The author,
however, continually trespasses on hereditary questions, without, as
it appears to me, any adequate basis of fact, since he has collected next
to nothing about the relatives of the people upon whom all his sta-
tistics are founded. The book is also so unfortunstely deficient in
method, that the suthor’s views on any point have to be sought for

. in passages variously seattered ; but it is full of original snd sugges-

tive ideas, which deserve to have been somewhat more precisely
thiought out and much more compendiously stated. ~ '
g heme is to analyse the conditions of soecial and political life
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under which the principnl men of scienco weore soverally living at,
the four epochs 1750, 1789, 1829, and 1869, The Hat of names upon
which he depends is thot of the foreign members of the three grent
seientific sovictivn of Furvepe—mnamely, the French Academy, the
Royal Society, mud the Acndemy of Berlin—in each case nbout fifty in
number. Thero is u yeb atricter selection on the part of the foreign
assovinies of the French Aeadeny, who numboer only cight at a time,
and of whom there buve been only ninety-twe' in the Inat two hun-
dred yeara, It s remorkable that we find in this very aelest list
four ensea of futher and son-—namely, a Bernoulli and two of his sons,
the two Iulers, wid the two Herschels.

IP’rom an oxtmninslion of these lists tho author draws o large
variety of intoresting deductions. Mo traces tho nationalities and.
tho geographical distribution of the distinguished men of science,
and compnres the social conditiona under which they lived. Ho
finda them to bo confined to n trisngulor slice of Europe, of which
middle Italy forms the blunt npex; and n line connecting Sweden
nnd Scotlund forms the base; and then ho shows that out of s list of
cighteen different influences favourable to science, such as liberty of
publication, tolerant church and temperate climate, o large majority
were found in the triangular épace in question, and there alone. The
differont notions vary at the different epocha in their scientific pro-
ductiveness;? and he claborately shows how closely the variation

(1) List of tho ninety-two foreign nssociates of tho Frengh Academy (thwree nomes of
no selentific importance having been omitted, who wero ¢lected in early days—theso
aro: Lord Pembroke, 1710; Duc d'Escnlone, 1715 ; and Prince Loywenstoin-Wertheim,

1766). ‘The names aro arrangoed in the order of their election, and o hyphen (=) divides

thoso elected before and after the year 1800 :—

Denmark >-—None.— (Ersted. .

England :—Newlon, Slonne (Sir Hans), Hulley, Folkes, Bradley, Hnlos, Macelesficld
(Earl), Morton (Earl), Pringle, Hunter, Priestloy, Banke, Black.—Maskelyne,
Cavendish, Jenner, Watt, Davy, Wollaston, Young, Dalton, Brown (Robert),
Faradny, Browster; Herschel (Sir John), Owen, Murchison.

Germany (Ancient Confederation) :—Reemer, Luibnitz, Tchirmhausen (de), 'Wolff,
Margraf, Horschel (Sir Wm.).~Pallas, Klaproth, Humboldt (de), Werner,
Gnuss, Olbors, Blumenbach, Buch (de), Bessel, Jacobi, Tiedemann, Mitscherlik,
Lejeune-Dirichlet, Ebrenborg, Lisbig, Wohler, Kummer.

Holland :—Huyghens, Hartsoeker, Ruysch, Boerhaavo, Van Swisten, Camper. —None.
Italy :—~Gugliclmini, Cassini (Dom), Viviani, Poli, Bianchini, Marsigli, Manfredi,
Morgagni, Corvi, Poleni, La Grange (de).—Volta, Scarpe, Piazz, Plana,

Poland :~—Jablonowski.—~None. L

Russia :~—Euler {tho son).—Noxs. _ ]

Sweden —Linnwus, Bergmm‘m,\Wargentin.—Berzelius;

Steitzeriand :—Bernodlli (Jacques), Bernoulli (Jean), Do Crousaz, Bernoulli (Daniel),
Haller (de), Euler (Léonard), Tronchin, Bernoulli (Jean I1.), Bomnet (Charles),

Saussiire (Hor. Ben. do).—Cindolle {(Aug: Pyr..de), Rive (de Ia).

United States :—Frapklin.—Rumford. . -~ e ) )
{2) The auther's tables of tho scientific prodactiveness permillion, of differdfit nations
at different timos, are affected by & serious statistical exror. He should have reckoied
per million of men above fifty, instead of ‘the population genetally. ~In’a rapidly-in-
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depends on some or other of the cighteen influences becoming
favouruble or unfavourable. The author, himself descended frem the
Huguenots, lays just stress on the influence of religious refugees,
whose fraditions were to work in n disinterested way for the public
good, and ut tho sumotime to nvoid polities,  The refugevs rarely had
their property in land, of which the oversight occupies time, but in
moveable sccurities ; thus they had leisure for work.  Then, agnin, na
they were debarred from loeal politics, the ambition, espeeially of thoese

who had taken refugoe in small countrics, was to enrn the approval of

the enlightened men all over Eugope, nnd this could most ensily be
cffected by doing good work in science.  Out of the ninoty-two
foreign gssocintes of -the French Academy, no less than ten were
descended froni religious refugecs, usually in the third or fourth
generation.  Switzerlond hod eight out of tho ten, and we may
thenco casily gather how enormously she is indebted to the infusion
of immigrant blood. Similarly, the only two MAmorican associates
—Franklin and Rumford—wero desconded from Paritans.

The blighting effect of dogmitism upon scientific investigntion is
shown both in Catholic and Protestant countrics. The Catholics are
the more dogmatic of the twe, and they supply, in proportion {o their
population, less than one quarter as many of the foremost scientific
men as the Protestants. There is not a single English or Irish
Catholic among the ninety-two French forcign associntes. Austria
contributes no name, and the rest of Catholic Germany is almost
barren. In Switzerland, tho scientific productiveness of the Catho-
lies is only 1-26th that of the Protestants. Again, the Catholic
missionaries have done nothing for science, notwithstanding their
splendid opportunities. In past days, when they were absolute

wasters of vast countries, as Parnguay and the Philippines, the-

smallest encouragement and instruction given ot the college of the
Propaganda to young and apt missionaries would have enriched
Rome with collections of natural history. If any city more than
others deserved to have the finest botanical garden and richest herb-
arium, it is Rome ; but she has almost nothing to show.,

The most notable instance of the repressive force of Protestant
‘dogmalism is to be found in the history of the republic of Geneva.
During nearly 200 years (1535 to 1725) ite laity as well as clergy
wero absolutely subject to the principles of the early Reformers,
Instruction was imposed on them ; nearly every citizen was made to

- pass through the college, and many attended special courses at the

Asndgmy, yet during the whole of that period not a single Genevese
distinguished himsclf in science. Then occurred the wane of the
‘crengingcountry like Eigland, the proporbion of the youthiul population to those of an
1t o enablo them fo become distinguished, is double what it is in France,
) d.injustice may be done by theso tables to England

. They require eutire reconstinction, ,

Catholic clergy. If Protestint nﬁxiiste;s,"l‘ike them, had never
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Calviniat nuthority, betweon 1720 and 1733, Sociul life and eduen-
tion beeamo penotrated with liberal ideaa;! and sinco 1789, thoe date
of the fiest election of n Genevese to an important foreign scientific
soetety-—our awn Joyal Soclety-—~Geneva hag never ceased to pro-
duce mathomsticinne, physicists, and naturadists, in o oumber wholly
out of proportien te her small popnlation.

The author argues from these md similar enses that {4 is not so
much the character of the dogmn tanght that is blighting to science
aa the degmatic babit in alueation. Tt is the ovil custom of con-
tinually telling young poople that it i improper to ocoupy their
minds nbout such and sueh things, and to bo curious, that mokes
thom timid and indifferent.  Curiosity about rvenlitics, not sbout
fictions of the imagination, is the motive power of scientifie discovery,
and it must be backed up by o frank and fearless spirit. M, deo
Cundolle, in spite of his anti-heredity declarations, enunciates un
advanced pro-heredity opinion well worthy of note. e says it is
known that birds originully tame, when found on a desolate island,
soon acquire a foar of man, and tranemit that fear as an instinctive
habit to their descendants.  Hence wo might expeet a population
reared for many generations under & dogmatic erced to become con-
genitally indisposed to look truth in the fuce, and to be timid in
intellectual inquiry. .

Can, then, religion and science march in harmony ? It is true
that their methods are very different; the religious mun is attached
by his heart to his religion, and cannot endure to hear its truth
discussed, and he fears scientific. discoveries which might in some

“slight way discredit what he holds more important then all the rest.

The scientific man seeks truth regardless of consequences ; he balances -
probabilities, and inclines tewporarily to thnt opinion which has
most probabilities in its favour, ready to abandon it the moment the
balance shifts, and the evidence in favour of a new hypothesis may
prevail. These, indeed, are radic:.xlr differénces, but the two charac-
ters have one powerful element in common. Neither the religions
nor the scientific mon will consent to sacrifice his opinions to
material gain, to political onds, nor to pleasure. Both agree in the
love of intellectual pursnits, and in the practice of a simple, regular,
und laborious life, and both work in o disinterested way for the
public good. A strong ovidence of this fundamental agreement is
found in the number of ‘sons~of clergymen ‘who have distingnished
themselves as scientific investigators; it is so large that we must
deplore the, void in: the ranks of science caused by the celibacy of the

(1) In 1735, public opinion had become sb tolerant thist it was enacted that candidates
for the ministry should no longer-be required“fo mako a declaration of failh, but simply-
to promise to teach and preach conformably to the Dible aud to- the light of their own
conscionges {p. 204). : L
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married, Berzclius, Buler, Linnwous, und Wollaston would never havo
been born.  But to xevert (o what wo were speeking about.  Thero
are some six different objects in the pursuit of which most men
spend their energies ; three of them refer to self—nnmely, property,
pleasure, and political advancement ; the other three imply devotion
to ideos—namely, religion, science, and art. Withont u doubt, as
M. do Candolle says, the former three oceupy one-half of the moral
sphero of the human character, snd the lntter three the other.

It appears that the men distinguished in science have usuolly heen
born in small towns, and educated by imporfeet teachers, who mado
tho boys think for themsclves.  Nothing is brought out more clearly
in the work than that thoe first desileratun in scientifie education i
to stimulnte curiosity and the observation of real things, and that
oo much encouragement of the receptive faculty is a sorious error.
The author justly laments that the art of obscrvation is not enly
untaught, but is actually discournged by modern education.  Children
aro apt and oager to observe, but, instend of encournging and reg-
lating their instinct, the schoolmasters keep them occupied sololy on
intornal ideas, such as grawmay, the vocabularies of different Tan-
guages, arithmetic, history, and poetry.  They lenrn about the living
world which surrounds them out of books, and not through their
own eyes. One of the reformations he proposes is to make much
moroe use of drawing as a menns of careful observation, compelling thol
pupils to draw quickly the object they have to describe, from memory,
after a short period allowed for its examination. He is o strox;g
advocate for the encourngement of n class of scientific sinecurists like

the non-working fellows of our colleges, who should have leisure IR

to investigate, and not be pestered by the petty mechanical work of !
continual teaching ond examining. Science has lost much by the

suppression of the ecclesiastical sinccures at the time of the French'
Revolution, for there used to be many abbés on the lists of foreign
scientific members, but they have now almost wholly disappeared.
The modern ideas of democracy are adverse to places to which
definite work is not attached, and from which definite results do not
regularly flow. This principle is a wise onc for the mass of mankind ;
but how utterly misplaced when applied to those who have the zeal

H

“for investigation, and who work best when left quite slone.

'Ithere_ is o chrious chapter on the probability of English becoming
th(? dominant language of the world in filty or a hundred years, nnd
being the one into which the more important scientific publications

_"of all nations will, ns a matter of course, be translated. It is not
only that the English-speaking population will outnumber the

Gexjxgan aud the E‘gnch, as these now outnumber the Dutch and the
X edx;h, _but _that the, langunge has peculiar merits, through its
thp‘sbp w1‘th })oth the Latin and the Teutonic tongues. It also
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seema that in familiea where Gorman and French arve originally
spoken, French always drives aut the German on account of its
superior brovity,  When people vroin a hwry, and want to any
somothing quickly, it in more ensily said in French than in German.
Precisely in the same way Buglish beats French.  Our’sentences
don’t even reguive to be finished in order to be understood, becauso
the lending ideas como ont first; but as for old-fashioned tongues,
their roundnbent construction would be perfeetly intolaable.  Faney
languages lko Tatin nnd Greek, in which people did not say “ yos ”
or “ue M. de Candolle is very disvespeetful to classienl Tatin,
e saye that one wust have gone through the schools not to bo
iwpressed by its ridiculous construction.  Translate an ode of Horaco
literally to an unlettered artisan, keeping cach word in its place, and
it will produce the effect upon hin of o buildiog in which tho hall-
door wae up in the third storey. It is no longer a possible language,
even in poetry.

I have only space for ono more of the many subjects touched upon
in his book——that of acquived habits being transmitted hereditarily
—and whicl has nlso formed the subject of o recent cssay by Dr.
Curpenter.  That sone ncguired habits in dogs are transmitted
appears certain, but the number is very small, and we have no iden
of tho cause of their limitation. With mandhey are fewer still;
indeed it is difficult to point out any one to the acceptance of which
some objection may not be offered. Both M. de Candolle and
Dr. Carpenter have spoken of ‘the idiocy and other forms of nervous
disorder which beyond all doubt afflict the children of drunkards.
Here, then, appears an instance based on thousands of observations
at lunatic osylums and elsewhere, in which an ncquired habit of
drunkenuess, which ruins the will and nerves of the parent, appears’
to bo tronsmitted hereditarily to the child. For my own part, I
hesitate in drawing this conclusion, because there is a simpler reason.
The fluids in an habityal drunkard’s body, and all the gecretions, are
tainted with alechol; consequently the unborn child of such a woman
must be an habitual drunkerd_ also. The unfortunate infant takes its
dram by diffusion, and is compulsorily intoxicated from its earliest’
existence. What wonder that its constitution is ruined, and that it
is born with unstrung nerves, or idiotic or insane? And just the
same influence might be expecfed. to poison the reproductive elements
of either sex. I am alsoinformed, but have not yet such data as I
‘could wish, that the children of recent teetotallers who were formerly
drunkards are bLorn healthy. "If this be really the case, it seems to
settle the question, and to show that we must not rely upon the.

3

* above-mentioned fucts as evidence of a once acquired habit being

hereditarily transmitted. ’

Frawcrs Garroy:




