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...... AUGUSTWEISMANN,a foreign mernk~er of ~ 

this society, was born a t  Frankfort on the 
Main, January 17, 1834, and died at Frei- 
burg in Breisgau, November 6, 1914. He 
early showed the traits of a naturalist and 
in one of his boolcs speaks of the excitement 
he felt as a boy in catching butterflies. I-Ie 
attended the University of Gottingen, where 
he studied chemistry and medicine, coming 
especially under the instruction of the dis- 
tinguished anatomist Henle, and receiving 
the degree of N.D. in 1856. A f t e ~spend-
ing three years at Rostock as an assistant 
he began the practise of medicine at  Prank- 
Iort and during this time he visited Vienna 
in 1858, Italy in 1859 and Paris in 1860. 
Prom 1861 to 1862 he was private physician 
to Archduke Stephan of Austria at  Scham- 
burg Palace. He then studied zoology at  
Giessen under the renowned zoologwt 
I~euckart and became privat-docent in zool- 
ogy at  the University of Freiburg in 1863, 
where he spent the remainder of his life. 
In  1866 he was appointed professor ex-
traordinarius and a few gears later became 
professor ordinarius, ~vhich position he con- 
tinued to hold until a few years before 
his death, when he was made professor 
emeritus. 

In  person he was a man of striliing ap- 
pearance, being about six feet tall and wc?ll 
proportioned ancl having a fine head and 
face and an earnest but kind expression of 
the eyes. From 1864 to 1874 and again 
from 1884 on he suffered from an eye 
trouble mliich interfered greatly with his 

1lZcaa before the Alnerican I'hilosophical 80-
cicty, January 1, 1915. 
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n-tieroscc~picalI T O I ~ C  allti t ~ i~ i ~ i ~ dattcn-his 
tiori to thcorctical qu,~ui:orrs.  One of hi.: 
former students and ;~h,,ili*lnnts, I ' ro f~sso~  
X l r x a ~ ~ d e r  to whom 1 amPetrunlie~~ii,.ll.? 
inciei,trtl for rnuch v:r l ~ ~ i ? l b i c linfortnation 
coliccrning his .;personality, s:lps that a1-
though he w:~!: u.;nnlly qi tict in niorrncr, lze 
i~ivnuiablr bec,lme ner.voi1s art c l  unllt~ppyin 
the presence of movirlq o i ) j  "+is, which p"il1- 
Pi11ly affected h i s  eyils. 

A short a n l o l ~ i n ~ r a p f ~ y  pr:l-lisljcd i l l  L n ~ u p  
in 1903 gives a glin~pse of his f;l~?iily l i fe :  

During the ten p : i T S  (1864-7-1) of r?rrfo~.ceil in- 
setivity and re?t occurri-21 111y ruzrriagc to Priinlcin 
Marie Gi.i;i><'r, ~17110 h ~ < ~ n r n e  the nlother of my chil- 
d ~ c nan4 w n i  my trlic comp:n~ion for twenty yc:rrs 
until her death. Of lie1 no\.\ I thinlc only wit11 love 
and glatitnde. She ~ \ . : r stlic one \rho more than 
any one else helped me thion2li thc gloom of this 
period. She read mile11 to me nt this time, for she 
reail aloud excellently, anil she not only toolr an  
intele5t ill my t1itoretic:rl nork,nil cs l?e~in~enta l  
but s l ~ c  ::lro gn~c? 1~r:ictic:il assist:~nce in it.3 

Iris great work on the " N a t n ~ a l  Ristory 
of the 1)ayhnoiclc~n" (1876-79) is dedicixted 
to "hfy father-in-law, Adolph Gruher. i n  
thankful memovy of the beautif111 hol~rs  of 
leisure spent on the sliores of Botlcnste." 
IIis colleague, the arratomist TlTicdersheinl, 
rna~~riectanother d:iiiqhle~* of Gr-trl~cr v h o  
was a Genocse banker. h f t c r  the iicath of 
his first wife TTT[\~cism:trrn n~;irrieil aqai~i  when 
abonty sixty yearn old, hiit not happily. 
One of his daugh1oi-s maruicrl the ~oolo2ist 
\V. N. Parlccr, who translntrtl illto English 
his h r s t - k n o ~ n  work "The (:(lnrl Plilsm." 
A son was trair~ed as a proCessioll;tl ~iolirlist. 

llTeismann, lilie so inany ot,hee natural- 
ists, was of an artistic disposition. I I r  
loveil n:ltare, :irt and music and he was an 

2 1arn :ilso irrdcbtcrl t o  PIOPASSOIT f .  H. \\'ildcr, 
of 8n1ith College, aud t o  Professor .T. S. Kingsley, 
of: the University of Illinois, for infovn~ztion re- 
garding the ftr~nily life end personality of WTcis-
n l a ~ ~ n .  

3 Qaoted frorn Locy 's 'Biology :ind itls Mak-
e ~ s , "  p. 401. 

uccoiilplishcil pianist. During the pel-iotl.; 
\vhm Ile suffcrrri ~ n u c h  rroln 'his cyr tr*orrl)le 
hc says that he "Sound ~olacc in pl,;yirr: a 
good deal of n~llsir." Tle 157ah a n  or~tliii-
sii~siic atlrriirrr of Bcctilovcn, ? ) I I ~( o ~ i l dnot 
apprcciatc TVagner. IIi5 ~ I - Iisti,a t(>lr11)wa- 
~ n e n t  is S~lr-lhcr show11 i r ~  m%ny or his 
cssilc.;, n-liich fo r  1>~;1ntyol' r .* .pscv~ini~,1rSe 
rarely wu-passed in scientific l i tpri~ tar(,. 

I Ic  was an  cscellenl slieuker bri 1 1  g -.i~nple 
and earnest in  manner and nmcr  i i i i l ~ ~ l ~ p i ~ ~ g  
in jolrcs. TTis I c c t ~ ~ r c s  on evoii~tion, ~i.hic.11 

Ivel-c delivered regularly for almost Porty 
ye:hr.s, IT-ere famous and alnnys :~ltractccl 
great airilicnces. A s  n. teacltcr of advancetl 
s tucle~~ls  : : i d  hrlpflll, ;Ihc \vils slim~rlntinl~ 
ltinrl critic and an attenti] c 1isteizc.r. 

I I e  tool< no active part in  ;vlrlic s, hnt,likc. 
many Gcwn;ln professors. \: CIS ;I rrrcn~1)cr.of 
t?le "Natjonal I~ ibr ln l ' '  yarty. 112 plliIos-
ophy he held tennciously to 21 rncclln~istic 
c.onccption of nature, h i t  11c 11clieved thtli, 
extreme mechanism \\-as c.onsiitent \\ ii h 
estr*cn~cteleology ; indeed, lit liclci that 

Y'be irlost complete 1~1ec11anismconceivable 1. 

liliel\ise the rnost romlrlctc~ tclcology conrc.ir:rble. 
Wit11 thi\ collception vanish all :~pprehensioni that 
the ncn rie\vs of evolutio~~would C ~ L I S O  Inail to 
lo-e the best that he poiaesses-moraltlrty a n d  pnri,Iy 
li~l~urrnculture. 

In his philosophy as i rr  hi., sf~icntific (.on- 
troversies he was ex! r crrlely lolei~ai~f. Rc 
was inte~estrd  in the prvomotion of lntorvl- 
edge, but ~; r -asnot i~g:~:.e.;sl~:(~nor o f fc r~s i~c  
in mannru. 
' Inasmuch as his life 1\~,14 so 1:1rgcly civeu 

to the extension and snpport of the Dar-
7vini:nl tllc.o~y, it is ii1ti~1~t~it11~qt o  hear from 
hinz~ielf how that thcorg lii-st cnlne to his 
i it en ti on. After* reltrarltiirg, "I never 
hearti cvollntion refer-red to in lily student 
days," l ~ cdcscuihes the il~fiueilce on hilnself 
of Darv in's book in these words : 

I 111yse1.f was a t  the tillre in the stnge of meta-

niorpl~osis frurrr a physician to n zoologist, and as 


http:Petrunlie~~ii,.ll.?
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f a r  as philosophical views of nature were concerned 
I mas a blank sheet of paper, a tabula rasa. I 
read the book ['<Origin of Species"] first in 1861 
a t  a single sitting ( s i c )  and with ever-growing en- 
thusiasm. When I had finished I stood firm on the 
basis of the evolution theory, and I have never seen 
reason to forsake it. 

With just pride he mentions the fact that 
he mas one of the first scientific men in Ger- 
many to defend publicly Darwin's theory; 
Fritz Muller was the first to publish a work 
in favor of that theory ("Fur Darwin," 
1864), Haecliel was the second ("Generelle 
Morphologie," 1866) and Weismann was 
the third, his inaugural address at Freiburg 
on the "Justification of the Darwinian 
Theory" ("Ueber die Berechtigung der 
Darwin 'schen Theorie ") being published 
in 1865. 

Thereafter his contributions to the Dar- 
winian theory were numerous and impor- 
tant. They appeared from 1872 to 1902 as 
a series of books and contributions. Five of 
these earlier contributions were translated 
into English by R. Meldola and were pub- 
lished as two large volumes in 1882, with an 
introduction by Charles Darwin. Subse-
quent studies on evolution were so inti-
mately associated with his theories of liered- 
ity that they can best be considered under 
that topic. 

Weismann's contributions to biological 
theory were so extensive and important that 
they overshado~v to a great extent his ob- 
servational and experimental work, and yet 
the latter was by no means small or unim- 
portant. Among these observational and 
experimental studies must be mentioned 
especially his extensive works on "The 
Development of Diplera' ' (18651, "Nat- 
ural History of the Daphnoide;t7' (1376- 
79), "Origin of the Sex Crlis oC the 
IIydromedusze" (1583), "Seasonal Di-
morphism of Butterflies" (1875), "Origin 
of Markings of Caterpi l la ,~" (1876) and 

"Transformation of the Mexican Axolotl 
into Amblysto?~za." 

Some of his earlier work was done with- 
out assistance, but in all of his later obser- 
vational and experimental studies he had 
the assistance of his wife or other helpers. 
Much of his work was done in collaboration 
with some of his students or  assistants. His 
method of work was to a large extent forced 
upon him by his eye affliction. After 1864 
all reading had to be done for him, at  first 
hy his wife and after her death by a seere-
tary. Experimental work was done under 
his supervision by his assistant and janitor. 
All microscopic work mas done by his 
pupils, to whom he suggested topics and 
whose work he supervised daily. These 
theses were always in direct relation to his 
theories and to that phase of them which 
interested him most at  the moment. 

But valuable as much of his observational 
and experimental work was, there is no 
doubt that he will be remembered chiefly 
for his theories of heredity. His earliest 
writings on this subject date from the year 
1883 and his latest were published but a 
few years before his death. His "Essays 
upon Heredity and Kindred Biological 
Topics" were translated into English and 
nublished in two volumes in  1889 and 1802. 
Probably his most important work on Ihis 
subject is his book entitled "The Germ-
Plasm, A Theory of IIeredity" which was 
p~-~blislied Subsequentin English in 1893. 
works on heredity are "On Germinal SeXec- 
tion" (1896) and "Vortrage uber Descen- 
denztheorie" (1902). This last-named 
work, which was published in English 
under the title "The Evolution Theory" 
(1904), consists of a summary and an ex- 
pansion of many of his previous writings 
on the subjecb of evolution and heredity; 
indeed, as he says in the preface of this 
book, i t  is "a mirror of the course of my 
own intellectual evolution. " 
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TNithol~t attempting to analyze these dif- 
ferent books, which would require more 
time ancl space than is here available, we 
may proceed at  once to a summary of his 
more important contributions to the theolies 
of erolution and heredity, 

All his theories, of both heredity and 
evolution, center in what he called the 
c c gem-plasm," that particular part of the 

germ-cells which serves to early over from 
generation to generation the inheritance 
factors. This germ-plasm was held by 
Veismann to be absolutely continuous from 
the present generation back to the earliest 
generations of living things; i t  was abso- 
lutely distjqqct from the soniatoplasm of the 
body and the latter could never become 
germ-plasm; i t  nras almost perfectly stadb7e, 
undergoing practically no changes except 
such as came from the mixing of different 
kinds of germ-plasm (amphimixis) in sex- 
ual reproduction. 

These views as to the nature of the germ- 
plasm unclerarent some modification as the 
result of criticism. Weismann was forced 
to admit, that the distinctness and stability 
of the germplasm mere not absolute, but 
in spite of all criticism he was able to main- 
tain that the germ-plasm was relatively very 
distinct from other plasms and very stable 
in organization, and this is mow aclmitted by 
all persons acquainted with the subject. 

His views as to the separateness of soma- 
toplasm and yrm-plaqm. nf body cells and 
germ cells, and tht\ mnrtality of the former 
and potential immortality of the latter, led 
him to regard organism in which this dis- 
tinction does not exist (many protozoa and 
protophyta) as potentially immortal. Witg 
a keenness of insight which was not appre- 
ciated at  the time, but which has been con- 
firmed by recent work, he reasoned that 
"conjugation like foocl and oxygen may be 
conditions of life, but immortality does not 
rest on the magic of conjugation any more 

than on food or oxygen." Again he antici-
pated the most recent opinions when he 
held that death is not a necessary correla- 
tive of life, but rather the result of higher 
differentiation. In short, as Minot said, 
"Death is the price we pay for onr differ- 
entiation." On the other hand, his attempt 
to explain the origin of death as a direct 
a d ~ p l ~ t i o nclue to selectioii was probably 
a mistaken one. 

As to the location of the germ-plasm in 
the sex cells Weismann maintained that i t  
was to be Pouncl in the chromatic substance 
of the nucleus. ITe held that the chromo- 
somes ("idants") were composed of 
smaller nnits, the chromomeres ("ids"), 
and that the latter were composed of 
"determinants9' or inhcrl tance units, while 
the most elementary units of life he called 
"biophores." Both chromosomes and 
chromomeres are visible structures of the 
cell. Determinants and biophores are ultra- 
microscopic in size, but recent work on 
heredity and development has shown that 
there is good evidence of the existence cif 
such units. All recent work in genetics is 
based upon the hypothesis that thcre are 
nnits or factors or determiners in germ 
cells which condition the development of 
adult charactem, and though there may be 
minor differerrccs hetwecn these clctermi%ers 
of modern genetics and the determinants of 
Weismann, no one can fail to note the 
genetic connection and the family resem-
blance between the two. 

His prediction on purely a priori grounds 
that one of the maturation divisions in the 
formation of the egg and sperm should be a 
"reduction division" .cvhereby the chromo- 
somes of the sex cells should be reduced to 
half the nnnlber present in the somatic 
cells, whereas all other cell divisions should 
be "equation divisions" in which the 
chromosomes should divide equally, was al- 
most as brilliant an example of scientific 
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propliecy as was the prediction of the exist- 
ence of the planet Neptune. 

Sinlilarly Weismann7s assumption that 
the determinants are arranged in a linear 
series in the chromosomes finds strong sup- 
port in the newest and most striking dis- 
coveries in  this field, in which Morgan is 
able to locate at  different points along the 
length of a chromosome the determiners of 
many developed characters. 

Finally there is at  present universal 
agreement to the declaration of Weismann 
that no purely epigenetic theory of heredity 
is possible, though for many years even 
this mas hotly contested. When one recalls 
the storm of opposition which was called 
forth by his book on "The Germ-Plasm" 
the present acceptance, a t  least in principle, 
of his major propositions can not be viewed 
in any other light than as a triumph for 
his theory and a tribnte to the insight, fore- 
sight and constructive ability of Weismann. 

As a result of his theory of heredity 
Weismann was led to investigate the gen- 
erally accepted doctrine of the inheritance 
of acqnired characters. He carried on ex- 
tensive experiments in order to learn 
whether mutilations of parents through 
many generations were ever inherited by 
offspring; he investigated many snpposed 
cases of the inheritance of such characters, 
and as a result of this work he was lerl to 
deny altogether the possibility of the inher- 
itance of acquired characters, and he chnl- 
lenged the world to furnish any satisfactory 
proof of such inheritance. This svorlc of 
Weismann's called forth a tremendous 
amount of discussion and a relatively small 
amount of direct observation and experi- 
ment, and for several years i t  appeared as 
if no progress whatever was being made 
toward the solution of this great question, 
so full of importance, not merely for the 
biologist, but also for the practic 1breeder 
and indeed for the human race. %ut grad- 

ually there has grown up a clearer under- 
standing of the problem and of what is 
meant by "inherited" and "acqnircd" 
characters, and gradually this dead-lock of 
opinions is breaking up. Now nTe recog- 
nize that inherited characters are those 
whose clistinctive or differential causes are 
in the germ cells, while acquire(1 charaders 
are those whose differential causes are en- 
vironmental. No one to-day believes that 
the developed or sornatic characters of an 
organisnz are transmitted to the next gen- 
eration. To-day the problem of the inher- 
itance of acquired characters is merely this : 
Can changes in the environment change the 
constitution of the germ-plasm so as to pro- 
duce changes in subsequent generation$? 
No one now aslis whether changes in clevel- 
oped characters may be transmitted ta  
descendants, as was generally done before 
Weismaan's work, for i t  is generally reeog- 
nizecl that somatic characters, whetber in. 
herited or  acquired, are not transmitted 
from generation to generation. tlie only 
thing which is transmitted being the g e m -  
plasm. Weismann admitted in his later 
writings that tlie germ-plasm might be 
modified to a limited extent by certain en- 
vironmental conditions, but he held that 
sucll changes of the germ-plasm led to gen- 
eral and unpredictable changes in future 
generations which might be wholly different 
from those sonzatic changes in the parents 
which were directly produced by such en- 
vironment. This view is now widely ac-
cepted. 

Thus while Weismann's views on this 
subject underwent certain changes in the 
course of his long life, the opinions of his 
opponents have undergone so much greater 
and more important changes that i t  may be 
truly said that in the matter of the inher- 
itance or non-inheritance of acqnired char- 
acters the greater portion of the scientifl~ 
world has come to Weismann's position. 
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Finally, mention must be made of Weis- 
nnann's theory of evolution which was a 
direct outgrowtll oS his theory of heredity. 
R e  maintained that evolution must depend 
upon an evolution of the germplasm and 
that this was brought about chiefly, if not 
entirely, by the mixture of different kinds 
of germ-plasms (anzphinlixis) in the union 
of the sex cells. There is no doubt that 
many variations are producer1 by amphi- 
mixis, but in general these combjnations of 
gerrrt-plasms are not actual fusions; new 
combinations of inheritance units are pro- 
duced, but not new units, and usually these 
vemr combil~ations split up in subsequent 
generations according to Mendelian rules, 
xo that such temporary combinations of 
different germ-plasnis do not usually lead 
to permanent modification, or to evolution, 
of the gclrrn-plasm. On the other hand, i t  
is pro1:able that TiTeismann underestimated 
the possible influence of environment in 
producing changes in the germ-plasm and 
hence its influence on evolution; at  least i t  
does not seem possible at  pi-esent to explain 
the origin of many inlieritetl mutations 
except by the influence of changed environ- 
ment upon the developing germ cells. 

In his belief in natural selection Weis- 
mann out-Darwined Darwin or any of the 
Darwinians. Darwin dealt only with the 
survival of individuals or races in thc strug- 
gle for existence and was always inclined 
to assign a good deal of weight; to the influ- 
cnce of environment in proilucing new 
races. Weismann would not admit the 
existence of any other factor of evolution 
t h ~ ~ nselection anrl he extended this prin- 
ciple from inclividuals or persons (" per-
sonal selection") to organs and tissues 
("histonal selection") and  even to germ- 
inal units SIX& as determinants and bio- 
phores ("germinal selection"). By means 
of an assumed struggle for nutrimel~t be- 
tween different detern~inants he believed 

that the weaker ones would tend to grow 
still wealrer and to disappear, while the 
stronger ones would increase in strengtlr 
until they reached such inlportnnce that 
they were checked, or increased, by per-
sonal selection. And by a similar struggle 
between different biophores he showed that 
the quality of a determinant would be 
changed. By means of this highly ingeni- 
ous but purely Sorlnal and hypol2ietical 
system he was able to explain the &genera- 
tion and disappearance of usc!c~ss parts of 
an organism and the concordant niodifica- 
tion of many different parts in the course 
of evolution. 

Of all his theories those which grew out 
of his belief in the "Omnipotence of Selce- 
tion " have found least confinnation in sub- 
sequent worlc. The mutation theory of 
de Vries has come in to modify in certain 
important respects the theory of Darwin, 
and the work of Johwnnsen, J enn in~s ,  Pearl 
and others has shown that even "personal 
selection" has little or no influence in 
crentixg new types. And yet we have not 
seen the end of the selection doctrine. The 
elimination of the unfit is still the only 
natural means of accounting for fitncss in 
orqanisms, and we may well ponder these 
wortls of Weismano in the preface of his 
last book: 

Altliough I inay have erred 1x1 many single ques- 
tions ~v111chthe future xi11 hate  to delerrnine, in 
tlie foundation of my Ideas I have certainly not 
erred. The selection principle controls in f:ict all 
categories of life units. It does not create the 
primary vnrii~tjons, hut it does deteimine the paths 
of development which tllcse follow Prom beginning 
to  end, and t l ic~o~vi thall diffelentiat~ons, all ad-
vances of o~g:lnizntion, allt i  finally tire genela1 
eouipc of deuclol~ment of orgallisms on our earth, 
for evei~tl i i i lg In the living ~ b o ~ l c lrc t t s  on arlapta- 
tion. 

Clear thinking is necessary in the ad- 
vance 01scicnce as well as fine technique, 
ancl Weismann has demonstrated to a more 
o r  lesq scornful world the importance of 
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brains as well as of hands and eyes in the 
discovery of truth. It does not fall to the 
lot of any man to make no mistakes, and in  
this respect Weismann was only human. 
But it has fallen to the lot of few m m  to do 
so much work of lasting value and to have 
so profound an influence on his day and 
generation as was true of August Weis- 
mann. The spirit of his life and work may 
be summed up in the beautiful words with 
which he closes his essay on "Life and 
Death" : 

After all i t  is  the quest after perfect truth, not 
i ts  possession, that falls to our lot, that gladdens 
us, fills up the measure of our life, nay! hallows it. 

EDWING. CONKLIN 
PRINCETONUNIVERSITY, 


January, 1915 


PZIE PLACE OF WISDOM IN TBE STATZ 
AND IN EDUCATION1 

S o  soon a s  men get to discuss the importance of 
a thing, they do infallibly set about arranging it, 
facilitating it, forwarding it, and rest not till in 
some approximate degree they have accomplished 
it.--CARLYLE. 

THIS, doubtless, is a true statement; the 
difficulty is, however, to persuade men of 
the importance of a thing. We come to 
persuade you. As an association we are 
now eighty-four years old: our main pur- 
pose has been to obtain a more general at- 
tention to the objects of science and a re- 
moval of any disadvantages of a public 
kind which impede its progress-let me also 
add, its application to culture and to the 
public service. 

By holding meetings, year after year, in 
the principal towns of the British Isles, the 
association has at  least brought under notice 
the fact that science is a reality, in so far  
as this can be testified to by several hun- 
dreds of its votaries meeting together each 

1 From an address .to tho Educational Science 
Section of the British Association at Melbourne, 
by  Professor Henry E. Armstrong, F.R.S., The 
Central Technical College, I~ondon. 

year to consider seriously and disc, ISS the 
progress of the various departments. On 
the whole, dilettanti have had little share 
in our debates. The association has already 
carried the flag of knowledge outside our 
islands, thrice to Canada and once to Soath 
Africa; now, at  last, we make this great 
pilgrimage to your Australian shores ; still 
we are at  home. What message do we bring 
with us 8 

I n  1847, when this city was but an insig- 
nificant town, it was visited by an English- 
man who afterwards became eminent riot 
only in science, bwt also as a literary nian-
Thomas Henry Huxley; he was then sur- 
geon on board the surveying-ship Rattle-
snake. In 1848 Huxley visited Sydney, 
ancl there met the gracious lady, only re- 
cently deceased, who became his wife. I n  
after years he achieved a great reputation 
on account of his services to education. 

Lecturing in London in 1854, he defined 
science as "trained and organized common 
sensev-a definition often quoted since; 
none could be more apposite, though i t  must 
be remembered that "common sense," after 
all, is but an uncommon sense. 

A few years later, in a public lecture a t  
South Kensington, Huxley spoke to the 
following effect : 

The whole of modern thought is  steeped in  sci- 
ence; it has made i ts  way into the works of our 
best poets and even the mere man of letters, who 
affects to ignore and despise science, is uncon-
sciously impregnated with her spirit and indebted 
for  his best products to her methods. I believe 
that the greatest intellectual revolution mankind 
has yet seen i s  now slowly taking place by her 
agency. She is teaching the world tha t  the ulti- 
mate court of appeal i s  observation and experi-
ment and not authority; she is teaching it the 
value of evidence; she is creating a firm and liv- 
ing faith in the existence of immutable moral and 
physical laws, perfect obedience to which is  the 
highest possible aim of an  intelligent being. 

But of all this your old stereotyped system of 
eancaiion takes no note. Physical science, i t s  
methods, i t s  problems and i ts  difficulties, will meet 


