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-PROF. HUXLEY IN AMERICA.

The stay of Prof. Thomas H. Huxley in this
country has Dbeen mnecessarily brief. His en-
gagement for a course of lectures before the
Royal School of Mines requires his return to
England by Oct. 1. But short as has been his
stay with us, it has afforded several opportuni-
ties for hearing him—more, in fact, than were
hoped for when the visit was first projected.
It has also been of marked service to science
in this country, by calling public attention to
the value of our geological treasures. Soon
after his arrival Prof. Huxley went to New-
Haven, and there spent several days in a care-
ful examination and study of the fossils from
the West, which have been obtained by Prof.
Marsh in expeditions already familiar to TrIB-
UNE readers. These fossils have a peculiar
value. They show that in past periods animals
existed whose forms were intermediate between
those already known. Not only are the gaps
between species thus filled, but the new forms
are found in the rocks in a regular order of
Progression. To Prof., Huxley, a firm believe
in and advocate of the theory of Evolution,

thise discoveries of Prof. Marsh were of the
highest interest,
person

Nothing short of his own
al examination of the specimens would

P obably have satisfied 8o careful an observer

as Irof. Huxley, Having made that examina-
tion, he declares that “ the r
‘ceeded hig anticipation,”
series of facts ag egt

eality very far ex-
He regards this new
ablishing the theory of Evo-
©gnable basis. To make these
facts publice, and to display their importance as
affording data for earth’y hi
the chief objects of his lect

lution uy on an imypr,

Sf/Ol‘y, were among
ures in New-York.

Prof. Huxley was present during the Buffalo
meeting of the American Association for the
| Advancement of Scie

| nce, and shared in the
abundant

which made that a
being himself the most
Prominent figure in that assembly of scientifie
workers, He shortly afterward visited Nia oara
Falls, where he m
tion

hospitality
memorable oces sion,

ade some valuable observa-
S which he subsequently embodied in an
address delivered at Nashville.
of the Johnsg Hopkins Un
Prof. Huxley gave an interesting and suggestive
exposition of his v

At the opening
iversity at Baltimore,
iews respecting the manage-
! ment and methods of such an institution—views
I of value on account of his experience in edu-
], cational affairs, Tt will be noticed that in all

ﬂlo Speeches ‘and addresses made Dby Prof,
Huxley in thig country and given in full in this

Extra, he has made topies that relate to America
a specialty,

In person Prof. Huxley is rather above the
medium hight; of large frame, but spare.
He stoops slightly, as if habitually engaged in
thought, His features are prominent and hear
an expression of energy in repose. His hair
and whiskers are iron gray. He speaks without
fanuseript or notes of any kind, and never
Prepares the phraseology of his addresses in
advance of their delivery. His manner of
Speaking is quite simple and straightforward,
With none of the gestures or arts of oratory.
| His delivery is slow and distinct, being the re-
sult of a hard and successful effort in the early
bart of his career to break off a previous habit
of rapid speaking,
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*of. lT;txlcy n Americq, :

IMPRESSIONS OF AMERICA,

PROF. HUXLEY’S SPRECH AT BUFFATLO.
BRITISH NOTIONS OF THIS COUNTRY MODIFIED AT-
TER ARRIVAL HERE—COMPARISON

BETWEEN
AMERICAN AND ENGLISH WOMEN—THY WORLD’g

HISTORY RECORDED IN ThE ROCKS
CONTINENT,

Prof. Huxley was present at the Buffaly
of the American Asssciation for the Advancement
ot Science. On the morning of Friday, Aug. 25, 1,
was introduced to the Association in a few fitting ve-
marks by the President, Prof, Wm. B, Rogers, Prof,
Huxley replied as follows :

MR. PRESIDENT AVD LADIES AND GENTLEMEY o
THE AMERICAN ASSOCIATION TOR THE Apvaxcp.
MENT OF SCIENCE: Permit me, in the firsg Dlace, to
offer you my most hearty thanks for YOur exceeq.
ingly cordial—I will not say unexpected—welcoule,
bheecause everything I have experienced in Amerijeg,
rgince my landing has been something of thig king,
But I thank you for this hearty welcome. Yoy will
torgive me if my words are inadequate to eXpreggy
liow much I feel on this occasion. T am not by ng-
tnre a man of many words, and have thought the
Iighest eloquence was in condensing what one
Lias o say. I have heen told that it woulq
Je gratilying to you to have me say Sm.ne_
1hing, but emotion will mnk.e my  speaking
2 difficult task. Also, I have no scientific matter es-
;\,:\('inlly to communicate here; and I am quite unpre-
pared to occupy your attention on snc:h an occam?n
as this. Since my arrival in Amer]ca‘Illlave dis-
(:n\'m‘('d that the great instinct of cuucsuty'le not
altogether undeveloped among ym‘l. Inx])el“wnced
Q”m'(]thing' of this at the tlD)G. of my lz.m(hn.g, by
1 ding interviewed by two active and intelligent
yopresentatives of your pross.  They were good
(\'1:111511 to put betore me in writing FL series of inqui-
ries of decpest and most profnu'ud interest, esach of
whieh would require a treamsu_ in reply; and I am
afraid I had to dismiss thor.n v.:]ﬂj SCH‘}IE co.urtesy.

It may satisfy this curiosity if i state b'rle,ﬂy ‘ff)me
of my general impressions of this country, AS_lnce
my :1i‘1'i\':xl I have lmu'ned’ a f,gre:,}t many things,
m. re, I think, than ever before in ah eqnal space of
time in my life. In England we have always t'aken
z{ lively interest in America, :m(l_hzwc our oceasional
controversies with her; but I think that no I?,n.gligh_
man who has not had the gnod ff»rtune to visit thig
country can form a real idea of what _’[hut word
America weans.  We have no adequate idea of the
cxtent of your country, its enormons Tesources, the
distances from center to center of y popu]:ndnn,
aund  we least of ull_ ll;]t}(}l'r;tﬂ]ld DOW identi.
cal 18 the great hasis of .Cf'l:ll“zl(‘,t(?r on botp
sides of the Aﬂsz‘ic. A friend of mipe in
England went abroad for the purpose of seeing fop.
eion countries, and 'hns come to Anllm'ien,. I have
been talking Wibh.]lHn‘ SIce my arrival here, He
says: ‘I cannot find that I am ahrogq» T am gy,

OF THIg

meeting

=41

ilarly Impressed. The great fe
try are all such as I am famili
gland and Scotland.  Your
minds me of g, Scotch Ia
in your hillg remind m
lands,

I had heard of the degeneration of your stock
from the English type. I have not perceived it.
Some years g0 one of your most distinguished men
of letters, equally loved and admired in
and America, expressed an opinion which touched
English feeling Somewhat keenly—that there was a
difference between your women and ours after
reaching a certain age. He said our Englisih women
were “‘beefy.” That is his word, not mine. Well,
T have studied the aspect of the people that I have
met here in steamboats and railway carriages, and T
meet with jast the same faces, the main difference ag
tothe men beingin the way of shaving. As to stature,
perhaps your men have rather the best of ours,
Though I should be 801Ty to use the worg which
Hawthorne did, :yet in respect to the gize of your
fine portly women, I think the average herg fully ag
great as on the other side, Some Deople tallk of the
injurious influence of climate. T have seey 0o trace
of the ““North American tyve,” to whi s oy
said, you were reverting X; Ny el i b

aid, wore S You have
virtue “"hlch 18 most notahle amon
hospitality, I have v
they are bretty g
us with your best;

atures of your couns
ar with in parts of En-
beautiful Hudson re-
ke. The marks of glaciation
e of those in Scottish high-

England

as
among yoq the
ol § savages, that of
Visited yoyr Wigwams—ang
oodwmwmns too. You entertain
> and not only give ng 2 good din-

ner, but ave ot Quite happy unless we take the
Spoous and plateg away with 115 =
hHﬁﬁoil;;ﬂi&&il;xphii1mp1‘csxed itsolf upon me. JI
;) _Vm}]: great universities, anq
§_now]'1;f1n the olq world as in the
Crtain differer Je8 £ B nglig
unive}'sities are the product 1;;3(1}1&_2-“‘3}1:21_1‘1115 lh‘] :
of private mMuniticence, The latter ain?)nvr& T o
almost unknown, The general notigy of A
glishman when ho gets rich is to founq an est
benefit hig family, The general notion of an Amer-
ican, when fortmmte, is to do somethime iT\)1' th(:
good of the people and from whicl b,“n(iﬁ‘m Nh"li
continue to flow, T need hardiy Say which I l'cv"{;‘d
as the nobler of these ambitiong, o
It is commonly gajq the
America, and you h
see the past. T
trumpery 3,000
But in the larger
man made hig momenft,
America is the country
fess that the realify by
pectations. It v

us is
an. Bn-
ate an(

Te are ng
ave to come 1o th,
Wb may be, so fay

ot 4,000 year
Senge, referriy

antiquitieg in
e old worlq to
a8 regardg the
3 0f Ty, history-
€ 10 the tinaq hefore
ALY avpearance on the globe,
to stuqy antiquity, 1 con-

as v
49 somery hat exceeded my ex-
S My opaqt o,

in New-Haven thg 500d fortune to study
lection made by my
ere does not exist in
{lchiug it as regards extent,
91t covers, and the wonderful

- 0 eXeellent
good friend, Prog, Manrg]y, =

Europe anything appro
and the geological tim,

Testimony of the Rocl:s. 3

light it throws on the problem of evolution, which
has been so ably discussed before you by Prof. Mqrse,
and which has oceccupied 80 much attention since
Darwin’s great work on species. Before the gathering
of such materials as those to which T have referred,
evolution was more amatter of speculation an_d argu-
ment, though we ‘svho adhered to '1'110 doctrire had
good grounds for our belief. Now things are .C]lflll ced,
and it has become a matter of fact and hlstory. as
much as the monuments of Egypt. Inthat co]lechf)u
are the facts of the succession of forms fmgi the his-
tory of their evolution. All that nosw remains to be
ask‘ed is how the development was effected, and that

is a subordinate question. With such matters as
this before my mind, you will excuse me if I cannot
find thoughts appropriate to this occasion. I would
that T might have offered somethin g more WOI:ﬂ-lS".
I hope that your Association may do what the ?Emt.ls-h
Association is doing—may sow the seeds of scientitic
inquiry in your cities and villages, whence by a pro-
cess of natural selection those minds best fitted for
the task may be led to help on the work in which we

are all interested. Again I thadik yvou for your ex-
cessive courtesy, and, I may almost say, affectionate
reception.

TESTIMONY OF

PROF. HUXLEY’S LECTURE AT NASHVILLE.
CHARACTER OF THE RECORDS BENEATH TAE SUR-
FACE—IHEIR CERTAINTY AS COMPARED WITH
HUMAN TRADITIONS — VALUE OF SCIENTIFIC
KENOWLEDGE TO A COMMUNITY.
On the evening of Sept. 7 Prof. Huxley delivered
a lecture at Nashville, Tenn., to a large au(Licrl‘Ce.
He was introducad by Dr. T. O. Summers, jr., as fol-
lows:

The appearance of the distin guished visitor 1\0‘f0r<3
you to-night 18 an event of no ordinary ()f?OllI]L-ll(&:
in the annals of our city. We welcome him to our
midst, and trust the magnetic influence of his per-
son and his'speech may awalken impulses wpu-h lmW}
been alveady kindled by the electric fire of his ready
ren. No culogium is needed from me. Upon this
oceasion an introduction is a grand impertinence.
It is therefore to me a profound pleasurd, as it Is a
distinguished honer, to present to you, without fur-
ther remarks, the great apostle of modern science,
Thomas Henry Huxley,

THE LECTURE.

Prof. Huxley said :

LADIES AND GENTLEMEN : When I left England
8ome five wecks ago, T did so with very many deter-
mined resolutions as tothe manner in which I wonld
spend my holidays in the United States. Having
just completed a season of long and Iaborious work
cf various kinds, I was more than willing to look
upon this journey of mine as one in part dictated _b)'
the desire to renew family ties which had been in-
terrupted, though unbroken, for a space of the
ordinary life of g generation of men. I found, how-
ever, it would not he best for me to leave this coun try
withiout n(]:h‘(}s.ﬁh]g an audience of Americans, though
i cerbainly did nog enter into my plans to have the
honor of making an appearance hefore the citizens
of Rhahviille; The signal kindness and courtesy,
kowever, with whicp, I have been received here,
would have prevaijeq uvon mie ; indeed, it wonld
have been uul)ecoming of me not to have met your
wishes in any way that would have heen practi-
cable ; and, therefore, Seeing that it is your strong
dlesire that I should addresg you, I have undertaken
%0 do so this evening,

THE ROCKS.

I think I made that engagement with the proviso
that I had no set speech or address to make, and
that all I would undertake to do would be to com-
municate to you such observations and such reflec-
tions as had suggested themselves to me during my
unfor}unntely brief residence here. I find myself in
what I believe is the principal city (I speak unQ(‘T
correction) of a State the avea of which is nob far
inferior to that of England, and which possesses
Within itself g variety of surfaces which is only
Paralleled by that which we find in England—a
diversity of geological formations only to he found
in the same surface of my native country—and
blessed by mnature with singular fertility, liter-
ally a land flowing with milk and honey, 1_11'1(‘/-
ducing upon the greatest scale those cereals \vhw_n,
with cattle and sheep and the like, are the main
support of man; a land which, in addition, pns&'ﬁ.‘\i-\‘:‘t‘
an unequaled mineral wealth—fields of coal which,
as I nuderstand, equal in arvea those of the mother
country; inexhaustible resources in iron and copper
and various building stones and miuorles.; ‘ﬂﬂd
which, also, carries within itself all those v:n-mi‘ums‘
of temperaturo, climate—perhaps a little warmer
than we Englishmen are accustomed f()—\\'hl('h.ﬂl‘(‘
heeded to create g great and wealthy population.
In my visits to the institutions of your city, I have
become acquainted with your admirable schools,
have seen there expressions of intelligence upon the
taces of the children and the young men and \\*ozn-:‘n‘
who are being educated; I have seen Uﬂw‘.‘ﬂ_!:"h ”f
Your population to convinee me that, in addition t0
those material resources, those possibilities of wea 1_1‘ h
and well-heing, there is that human element of in-
telligence and labor which is needed to stir jsueh
1‘05()(11'(*03 to sufficient development. Whether, un-
der these circumstances, the wealth placed at your
disposal is to be turned to its hest 2L(3('ﬁlll?(‘, must
mutloul)tmﬂy depend upon the educat fon which you
are giving your young people. B_fy brief inspection
has enabled me to say that, judging by all “f“‘" .?tand-
ards, the education is such as to produce —I will not
say produce intelligence, for one cannot do that—
to cultivate the intelligence which may be pos-
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sessed. Thave been glad to see that an indispensa-
ble element of that education is g training in the
elements of the physical sciences. T don’t know
how far your education is carried, but I can under-
take to say this much—that while a thorough and
efficient development of yourresources must depend,
other things being equal, on the diligence, the gen-
eral activity of your population, it is algo true that
the development must depend upon the thorough-
ness and completeness of instruction in the elements
of the physical sciences which is given to the masses
of your population. Whether it is important to the
development of your agriculture; whether it is im:
portant to the development of your wineral re-
sources; whether itisimportant to the development
of your mines; whether it is important for improving
your means of transportation, or under whatever
other aspect you choose to consider the means hy
which these resources can be brought to their full
account, a little reflection will convince you that
the development of these resources turns entirely
upon the intelligent application of physical science,
whether it be the practice of mechanics, chemistry
<r biology.

My opvortunity of examining is far too slight to
render it otherwise than presumptuous for me to say
whether the measures you have taken are sufficient
for their purpose or not. I hope you will permit me
to insist upon the fact that it is only by the inerease
and development of the kind of education I haye
mentioned that these resources can be turued. to a
thorough and effectual account. Aud there isno
difficulty, let me say, in the acquirement of the
physieal sciences in the 01'(1111:}1‘3* schools. I don’
speak of that matter as a t.hCOL‘lSt; I speak as hav-
ing had an intimate acquaintance for the last 20
years with the educational systo}n of the mother
country. There the system by \\"]uch the clellncnts
of physical science are taught in all the primary
schools that have been in active opemthn, has
scarcely acquired perfect development until now,
In some branches we have 5,000, 7,000, and 12,000
or more young people under esamination annually,
We have organized methods of instruetion. Our
elementary teachers have been so 1/nstructed in the
raeans of teaching, that at length I think it may he
said that we have organized machinery hy which
elementary scientific teaching has been secured
through the length and breadth of the land,

It is for you to say whether the same thing shal]
be dons, whether your population will he placed jiy
a position to enable them to take advantage of
these vast inaterial resources which are placeq
within your reach. No doubt such advantages as
these are not to be despised; no douht the inerenge
in wealth and in material weu—being is a great anq
important object to the legislator and the citizen
who wishes well for his nationality ; byt there iy
another aspect under which the widespread training
in the elements of the physical sciences is tg 1, N
sidered, and in urging upon you the i’nDOI‘taueo i
developing that mode of teaching in Your schoo]
Ishonld like toillustrate, ag far as I may, th{s %idz’

. aqti 7 A g . . S S1(l
of the question, You are aware—every opg Who hag

8 con-

\

—DProf. Huxley in America.

taught at a]] 1 aware—that a vast interest atr
taches in the mind of every intelligent man to th
history of the Past ; that we all form some kind 0
conception of the Past history of the world ; and
that to many of us what has taken place in by
history of the world is only what has been told e
In fact, it is impossible that one’s practical 15
should not he more or less influenced by the views
which we may hold as to what has been the 1’“5t
history of things. Now, there are two source’
from which we obtain g knowledge of the past hi.S‘
J.EOry of things, One of them is human testimony iR
its various shapes—all testimony of eye-witnesses
traditional testimony from the lips of those who
have been eye-witnesses, and the tvstimo‘ny of those
whe have put their impressiong into writing or int@
print.

First, we may consider the elements obtained 1B
that way—human historical evidence. It is upo
that we depend for the greater part of our knowl-
edge of the doings of the past. (1 should like to
place this subject before you as clearly as I can,
1)1}1; the extreme heat of this climate does not con-
tribute to the clarification of my intellect.) I
should }ik(? to state to you, in the firgt place, on
lw;fili?(tnli)rlrllCID'lgs our convictions as to the validity of

storical evide pe B > ther ’

broad distinctz(l)]l(ied;‘lf‘;\]\)full{};tl\)\(':;?sg' 1».11'?10 5 91t011 ;

: f diffevent kindg of
evidence. To suppose that one kind ig more valu-
able than the other upon grounds which are ‘not
clear—upon grounds illngicnlly stated, and \\'}lié]l do
not bear thorough anqg careful inspuction~:11\\”b 73
lies at the bhottom of Our errors in the ucceptuﬁmi ?)f
testimony., That which justitieg us in onr belief in
conclusions drawn from historical evidence ié, if
you can sift it, but at the bottom the uniformity of
nature.

For example, if T read in your history of Ten-
nessee, “Ramsey’s History,” that g hundred years
ago this country wag peopled by wandering say-
ages, my belief in that statement restg upon the
conviction that I have that My, Ramsey was actu-
ated by the same 801t of motiveg {]
wnd . _1 the persons from wl
(,Lenvved 111§_ mfomAn:ttmn were actuated by the same
S?lrtl()fllnotlvc.’s; I other words, that the nmen from
2;;00}1 ﬁi;leérlfiglili JHI'OL‘l.JJ{Mi‘U]], and he himself,
s E S 1ot inclined to make false
statements, gy any rate when g h st ents
would pe detected, | d s e

4 > And  we might apply  to
them the fame  standardg £t a “alse-
hood ag 1pe el tol i5 . tmth‘ and f:lhel
Ceesar’s Co o owrselves, Tt you read

Jmmentaries, Wherever he
count of hig battleg wit]
certain amoyyg
You take his ¢
Casar wouiq ¢
less he hag b

1t men are now,
1om Mr. Ramsey

gives an ac-
! 1 the Gauls, you place &
ot. confidence i his lsta(ﬂnems.
CStmony gy this, You feel that
)t.h:urfg made thoge statements 1111‘v
words, the 1y I']_liv"‘;l them 4 1y, true. In oﬂl_‘.}.,1
time are '1”‘3imn‘ Ib which actnated men m Ct i
actuate m(;n 11§(Yto \b.e the same as those “'h]i
that at any ‘Uin;)e“.thIi ' Were pogsible to supPo”

e © Dast bistory of the orde? i

nature, go fap o ..
were l;os?'lfilr b oBards men, was different; ?
Shle to suppoge that men 4id not ¢*

" the surer evidence of 4]
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about the truth, or about the detection of false-
hood, then you would Iknow that their testimony
could not bHe depended upon.’ So you, see that
a belief in testimony implies a belief in the constant
order of natuve.
This history of Ramsey’s, of the State of Tennes-
8ee, takes you back for a very shor period—not more
than a hundred years or so ; as far as the immediate
case of Tennessce is concerned, not more than a cen-
tury or so; and so far as America 18 concerned, not
more than threehundred at the outside or thereabout,
But now let us consider the other sources of in-
formation and what has taken place in a country of
this kind. We find scattered about on the s0il of
Tennessee—indeed, I had the fortune to see speei-
mens in your museum at the Capitol—specimens of
worked flints—perhaps not true flints, but at any
rate closely similar. These flints are plainly, obvi-
ously worked by the hand of man, There are also
bones and tools of various kinds that are testimony
as to the former population.
If the former inhabitants had died out and become
lost, the discovery of these implements in the soil
would, notwithstanding, be evidence of the exist-
ence of apopulation totally distinct from that which
colonized it of late years. We might with a decree
of certainty draw a coneclusion fromn the character
of these implements as to the nature of the people
who were their tabricators, and the order of succes-
sion or the time of that operation could be defined
by the mode of their construction. So, again, scat-
tered over the surface of Yyour State there are mounds
wherein is exhibited the work of the so-called
“Mound Builders,” that has been built up by human
ingenuity. They are indications of the existence of
men different from those who now inhabit the land,
and upon some of these mounds are found growing
great trees which have taken several hundred years
for their development, and it is quite clear that the
“Mound Builders” bad finished their work long
before the time when those trees had planted them-
selves and grown to their present development.
Now that evidence of the past history of this country
is: archwological. Tt is evidence obtained upon tes-
t““‘)ﬂ)'-ﬂll)l)ll written, recorded testimony—mnot upon
tradition, hug apon material facts, which carry
within themselves the evidence of their mnature.
And you see that this archwmological evidence, as I
call it, although if ismuch scantier—much less full
than historical evidence—is incapable of false indi-
cation, I do not mean to say that ingenious people
may not fabricate these stones, and 1 do not mean
o Sy that people may not, malke mounds, but surely
‘ﬂle fabricators would not distribule these stones
over the breadth and depth of the land, nor would
they employ an army of navvies to go all over this
J(r’ﬁl.\llvl%il\:213‘111)?1‘?3ct lluuumlsl. We are quite safe that
i QY are fu, _llmu -mmun111.1'(31‘1’@_1'011cv—~t’rum human
tampering with them, apg although the archee-
ological evidence is seantioy than the historical, it is
e two,

It might be that the diﬂl'l‘(}u{; indications of those

Who wrote the history; but these difficulties caunot af-
fect the conclusions we draw from such monumental
evidence as th.t of mounds and of marked stones.
It Cmsar’s Commentaries had never been written,
the evidence of tumuli, scattered all over Gaul,
would be ample to prove the existence of an ancient
race of people exceedingly different in their eiviliza-
tion and in their customs from the Frenchh who now
cover the territory of Gaul. This archeological
evidence not only has the advantaze of its freedom
from interferences by man, but it has the further
advantage that it carries us into regions which hu-
an testimony cannot reach—which lie far beyond
the utmost limit of tradition, and thus require an
amount of evidence that it is almost inconcervable
to suppose either oral or written testimony could
furnish.

The rocky soil upon which the city stands is full
of evidence of that kind. Tt is, as you are aware, a
hard limestone. That hard limestone contains aun
abundance of fossils which bear more or less re-
semblance to animals which are living at the present
day. Examine your museum aund you can find any
Quantity of these remains. You can satisfy yeurselves
that they are animal remains, and the biological stu-
dent can very readily convince himself that they are
the remains of creatures which only inhabited the
octan at atime antecedent to the existence of the
Savage people whose implements are seattered over
the soil, and when the grouund and solid rock upon
which these are scattered was a something totally
different from what it is now. In fact, it was the
bottom of the ocean, and on the bottom of the ocean
these ereatures flourished and left their remains as
amonument of an era which has long since passed.
So you can turn back in the history of the globe,
andyou will perceive that the evidence is of the
simplest possible character, Itis an evidence that
cannot be challenged by any person of common
sense who will take the trouble to look at the
Question. And, what is more important, it is a
kind of evidence that has not heen tampered with—
cannot be tampered with by any sort of human in-
terference.

I am indebted to this most admirable work—of
Wwhich a copy was presented to me yvesterday, a re-
bort of the ““ Resources of Tennessee,” which, in my
judgnient, does infimte eredit to the State which
praid for it and the person who put it together—
which I do not protess to have read sinee yvesterday,
Yet out of which I have contrived to pick the sort
of information I want of the structure of the regior
where we now stand.

L find that there is a large limestone plain on part
of which Nashville stands. Then there are your
(‘ulnhmtl;nulhighl:nuls, away eastwarid., Then west-
ward there is also a highland, some long distance
west, that tips into a gulf, and on that gulf there vesh
other beds until vou come to the valley of the Missis-
Sippi. Here we have beds which form the present
foundation upon which the eity stands. Upon each
side you have beds of rock superposed one above the

who inhabited this country hetnre ywhite immiera-
tion have been falsified or modified by the persons

other. These (pointing to a diagram on the blaclk-
board) being deposited upon those below, must
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naturally be more recent. You may say in general
terms (in any other country than America), a house
is more recent than its foundation. Here I have dis-
covered that this is not always the case, for you
sometimesmove your houses and put new foundationg
under them. Then a bed of rock which lies over
another is younger—morerecent than the bed of Tock
upon which it lies. So, when we say these beds are
younger than those, we do so because these havebeen
deposited upon the others. What do we find here 7
Animal remains, masses of clay, shale, lime
stamped with the unquestionable evidence of being

formed of the mud at the hottom of the ocean. You

have your thick beds of coal which can be demon-

strated to be the charred and altereq remains of

forests which grew upon the same surface when it

had become dryland. Youmay amuse yourselves by

calculating the enormous periods it took to grow
these forests upon that soil and then turn them baelk
to beds of coal. Ttis quite easy to see that these
forests were not trees like our present trees, and the
swrface which we now call Tennessee wag something
totally different from what we now know, See how
simple these ealenlations are. There can ho no douhy
that the beds of rock were formed one above another,
in the order of their date—the oldest at the bottom,
the newest at the ton. There is not the slighest qif-
ficulty in drawing conclusions as to the conditiong
under which these beds of rock woere formed; andin
crawing all these conclusions, you make no greater

a «sumption whatever than you make in historicg]

evidence. That 1s to say, you assmme that the course

of nature has been generally uniform, just as your

belief of ancient test imony depends upon your be-
lief that the motives of the men in ancient times
were similar to those we now see. So plants, for-
ests, and trees did not grow in the sea, and shell and
star fish no more grew upon the land than they do
vow. In other words there is no greater assump-
tion 1m archicological than in the historical con-
clusion.  But the difference is this, the archwmo-
logical is, on the whole, more trustworthy {h
the other, because no human hand has
able to meddle with +the evidence which ig
in the rocks. We may pursue this course of
inquiry further and we find that while all this great
plain which forms the foundation of the city e
longs <0 some of the oldest rocks on tie globe, thig
hich land of the Cumberland district belongs tq
what is called the carboniferous formation, both
silurian and carbonifsrous being parts of an ex.
tremely ancient period of the world’s history, But
when we come to these beds which lie Westward t-
ward the Mississippi, we come to something (uite
ditferent.  There is evidence here of thig l:l]l(l]]:l\,’i“(y
g

stone,

an
been

i
been worn away, and that these heds wepe origingl]y
the bottom of the sea. Then they have beey 111',~
Leaved. That evidence is clear, because we fing
upon these beds shellfish and otherg which eqy onlv
Live at the bottom of the gen. These belong ¢4 5
wmuch later period of the world’s h]sfol’y, \\’li;lt Wd:
call the period of tertiavy formatioy, Among the (:
beds is what is known as ereen sand, prizeq UV
agriculturists on account of ity i’eJ.'biliziug ‘lu'

Se
Your
alitieg,
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To show how perfectly trustworth ; our collt‘]ugion?
are with vefercnce to thig green sand being forme!

at the Dbottom of the sea, in that remarkable
cruise in which the Challenger, a British vessels
has just completed o tour of discovery they have
brought back abundant evidence that in somo
parts of the existing sea bottom ereen sand iS
formed, not different in its character from ﬂl?ft
which forms the ancient crust of the earth, and it 18
actually being formed now uuder these condition®
And though we had no reason to doubt the genuine:
ness of geological evidence, it is now supplemented

by observations not confined to one locality, but ex*
tending over the whole globe, by means of which
we fill up this evidence that exists hero and else”
Wwhere. Tor example, that shows wus that the ane
cient history of the world bresents no sudden ap”
bearance of animal or vegetable formation—mno gl“’“t
catastrophes op deluges, but g slow and even and
gradual progress extending through periods of time
of which it is almost impossible for even the mosb
vivid imagination 1o form an adequate conceptions
I know it is thought very often that men of science
are m th-e habit of drawing largely from their imag-
1.11;\t10u,.|J11t s really not so. The most sober, care-
ful consider €S upon you more and

ation of facts fore
more dctermiued]y the convietion that the theory
respecting which we have thig geological evidence
of a period of the past history of tlmhwurld isof @

in comparison witl, our human

duration w hich,
standard, may e regarded as almogt absolutely in-

finite.

_Tuke, for example, the case of the cataract of
Niagara, where T have been recently spendine
time, so thai I might fill myself with the gra
and beauty of that extraordinary natural Phenome.
hon 5 it is quite easy to see that the Niagara River
has formed its own vallev, has cut its way back
throngh the plateau of rock from which it fa]]
some six miles. There is not the shehte
mseeing that. The great cliff from whi
bles is formed of two kinds of yoc
the top and soft rocle unde
mines the sott rock helowr ) :
abovo falls ayon - oo 0™ When the solid sratum
above falls over. You cay trace the aradual exenvas
tion of that valley for six mileg fo. o CX0AVE
b valley for six mileg from that marvel-
ous bluff which, fyon Proctor’s mg oy
i i JU5S Ionument, over
3 the plain of Ongari, Now, ¢ hich
that work is woi - W, tae rate at whic
Hatwork is going oy has not v iti
ascertained - wo o O Vet heen positively
E: atned ; hut we May be pertectly ; i
S——— 3 bertectly certain (I am
SDERLING largely within Tyt K
of cutting b i mits) that tlie wor
ting, which v ;11 | ve have six miles of such Cﬂt{r
Dy W 's N Yree
years for t} \ “ng You to a periog of 10,00
JEArs 16 cuttn acle af N Tt 18
an immaterig] , h;g bl o Niagara alowe. It ?ﬁ
ateri: Natter +. i o 11
takes, but it wu‘ltvm 0 me how many years 1
nearer the h-‘nﬂ] ]'lf“I ])q Heaver prohalyility, “lﬂc.yt;
Amonnt Wimig ,111 1-&”‘1 thres op four ﬁ”10~*‘]“}““1
. . ab relation (geq e e 11y b K
bear to the Vast duy > % arerml ol H,“ n-l‘mlﬁ
ledoes of o Xbressed by these £
G328 of strata whia), . Te at?
o o WHIC forn ghe 0lhe? We a
people curiong Gnong) e
. .
lation of this, T
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s, for
st difficulty
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alluvial matter, which must be older than the river
which has cut through it. In that alluvial matter
:you find the remains of shell-fish undistinguishable
from thiese which now inhabit the lake, and along

With them you find—as have been found—the teeth

of the mastodon, which we Eknow, from abundant

evidence, was an inhabitant of the continent of

North America at acom paratively recent period—the

very last step of that long series of changes, of which

the Hmestone npon which you are now standing in-
dicates one of the older ones.
Thus it follows that the whole work of Niagara
occupies less than one period of this vast duration.
In relation to this duration‘of time, that of 10,000
years, or whatever else it may have been, is but an
infinitesimal fragment of time, so far as the great
phenomena of the globe are concerned. During that
greater time the population of the ¢lobe has under-
gone a slow,constant, and gradual change, one species
giving away to another. We have passed, by slow
and gradual methods, without vast and sudden
changes, into that state of things which obtain at
DPresent. I need not say that this view of the past
history of the globe is a very different one from that
which is commonly taken, It is so widely different
that it is absolutely impossible to affect any kind of
community, any kind of parallel, far less any sort of
reconciliation between these two. One of these
must be true. The other is not.

Then we may apply our talents to determine that
one rests upon a record that cannot be interfered
with—cannot be tampered with, cannot be altered
by the stupidity or malice of man, and I think that
it is in that one we must place our faith., If this be
80, it is perfectly clear that the teaching of physical
science in our schools bas a mmueh higher, much more

Fducation. 7

important bearin g upon the advancement of physical
and material well-being. It is by the due and proper
and practical teaching of the laws of science that
men are rendered competent to judge of what we
callthe evidence of the past. Itis quite useless for per-
sons who have not been so trained to attempt to pick
out of boolks what is said of those matters—they will
simply cut their fingers by using tools which they
are not competent to handle.

It is highly important that we should believe that
which is true and not hat which is false. So I put
in these arguments as a plea for a thoroughand care-
tul training in science in the elementary education
of our youth.

Itis a curious thing, ladies and gentlemen, but I
suppose I am a sort of fanatic in this matter, for I
geverally find, in addressing a public audience,
whatever I begin upon, if the topic be a general
one, I come back to this subject of scientific instrue-
tion. Tt is to e, upon practical grounds, of such
Vast importance, that I am sure you will forgive
me on this occasion if I ride my hobby before you.
And if T can do nothing else than leave you some-
thing else to think about as the result of my visit
to Nashville, all that remains to me on this my
first oceasion of addressing an audience in the
United States, is to thank you, not only for your-
selves, but for your fellow-countrymen, for the
¢xtreme kindness with which I have been received
everywhere in this country. I was wholly unpre-
bared to find so great g body of friends and kindly
disposed persong as I have met here, and I can only
hope that whatever it may be permitted to me to do
. the future, I may be enabled to render some

Justification for yourabundant kindness. I wish you
farewell.

UNIVERSITY EDUCATION,

PROF. HUXLEYS ADDRESS AT BALTIMORE.
4, CORDIAL RECEPTION—THE FORMAL OPENING OF
THE JOHNS HOPKINS UNIVERSITY—A FEW PLAIN
WORDS  FOR TEACHERS AND SCHOLARS—A
GLANOE AT THE POLITICAL HORIZON OF AMERICA.
The formal opening of the Johns Hopkins Uni-
versity at Baltimore 00l Place Sept. 12, at 11 a. m.,
I the Academy of Music, Prof. Huxley delivered
the ovening address, The rave opportunity was
appreciated by the cifizeng of Baltimore in general
a.nd}):\"1‘(}0111;111,v learned brofessors and teachers. in
the \'l.l'mlf"v, who filieq the Academy alimost to its
capacity. Prof, D, C. Gilman, fOI'lAu(q-IV of Yale,
and more recently President of the University of
California, now Presiqeng of the Johns Hopkins
University, occupied the chair. Among others on
the platform were Gov, John TLee Carroll,
Mayor B. €. Latrobe, nearly all the Faculty
of the university—including ¢y,

turers, associates and fellows, and the trus-

t;ces—Cl)ici'—Jlulge George Wm. Brown, John W.
qu‘l‘ctt, Chas. J. McGwinn, Attorney-General of

Mnry]and, and Reverdy Johnson. There were also
bresent Dr, J, A, Stewart, Health Commissioner ;
Profs, Christopher, Johnston, and Howard of
the Medical University, representatives of the clergy
and of the Academy of Sciences, and many prowmi-
lent lawyers. The venerable Prof. N, R. Smith sab
by the side of the presiding officer.

The following are the general plans of the Hop-
king Trustees: Their endowment is ample, availa-
ble, and free from conditions. Its management is
free from political and sectarian control. Its pur-
Dose is to make an addition to the resources of Amer-
ican edu sation, and not to rival or duplicate any ex-
isthlg foundations. The buildings are temporarily
brovided in Baltimore and are inexpensive, hut in-

e professors, lec- | clude ample laboratories of chemistry, physics, and
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biology. Instrnments and books have been liberally
ordered.  The teachers have Dheen selected he-
cause of their distinction as specialists, and
are of four classes—professors, lecturers, associates,
and fellows. While some of these are of renown,
like Sylvester and Gildersleeve among the professors,
and Whitney, Lowell, Child, Newcomb, Walker, Hil-
gard, and Cooley among thelecturers, many are young
men who give promise of equal celebrity. There
are already enrolled, as associates, fellows, and resi-
dent graduates, 40 young men who have been grad-
uated within the last ten years from American col-
leges, of whom 12 have pursued prolonged courseg
in Europe, six have taken the degree of M. D., and
six that of Ph. D. The Johns Hopkins University ig
said to be the only institution in the country which
has begun with such a staff of graduates.
The lecture was preceded by a brief introduction
of Prof. Huxley by Prof. Gilman, which was X
ceedingly graceful and complimentary, In it he
welcomed the lecturer to thig country, mot merely
as a man of science, but also as a teacher from whoge
predecessors and associates American institutions of
learning had always heen proud to accept aid and
counsel. Prof, Huxley’s lecture occupied an houy
and a quarter in delivery, and was given in an easy,
conversational tone, and at a speed not exceeding
120 words a minute. In this respect he appears up-
usual to American audiences familiar with the Tace-
horse rapidity of Froude, Proctor, and Kingsley. In
his = appearance and accent  his nationality
would be at once recognized. Before the con-
clusion of his lecture he stepped  aside from
his  theme to discuss very briefly and very
soberly the future prospects of America ag
a nation, the responsible task ghe has before her in
the solution of the problem of a republican form of
government, and the honor or disgrace to result
from this great political experiment. At this por-
tion of the lecture the applause Wwas very emphatic,
and when the Professor concluded with a feeling
allusion to his own honest and hearty hopes of g
successful issue, the audience signified their appro-
bation vehemently.

THE ADDRESS.

GENTLEMEN OF THE BOARD OF TRUSTEES o THR
JonnNs HorkINs UNIVERSITY : The actual work of
the university founded in this city by the well-con-
sidered munificence of Johns Hopking commences fo-
morrow, and among the many marks of confidencg
and good will which have been bestowed u
the United States, there is none which Iv
highly than that conferred hy the authorit
university when they invited me to deliv
dress on such an occasion, For the ev
has brought us together is in many Tespec
A vast property is handed over to an
body, hampered by no conditions save these: Ty t
the principal shall not be employeq in huildiy »%
that the funds shall be appropriated in equa] pro ,%Sf
tions to the promotion of natural knowledge anil tl A
the alleviation of the hodily sufferings of llnsinkh 10
and, finally, that neither political nop ecc]esiustiz(ai

pon me iy
alue morg
ies of the
€r an aq.
ent whicp,
S uniqug,
administpay ive

sectarianism shall he permitted to disturb the im
partial distribution of the testator’s benefactions.
In my experience ot life a truth which sounds "f’ry
much like a paradox has often asserted itself, Vid:
That a man’s worst difficulties begin when he 18 able
to do ashe likes. So long as a man is strugglin
with obstacles, he has an excuse for failure or short-
coming ; but when fortune removes them all, and
gives him the poser of doing as he thinks best, thed
comes the time of trial. There is hut one right, and
the possibilities of wrong are infinite. I doubt nob
that the trustees of the Johns Hopking University
felt the full force of this truth when they entered
on the administration of their trust a year and
a .h,avlf ago; and I can hut
tivity and resolution which have enabled them,
aided by the able president whom they havq
selected, to lay down the great outlines (;f theil
plzm. and carry it thus far into execution., 1tis im-
possible to study that plan without perceiving thab
great care, forethought, and sagacity have been be-
stowed upon it, and that it demml;ls the most re-
spectful consideration, I have been endeavoring t0
see how far t}w Drineciples which underlie 1t are in
;1];:(;313‘/(]({)133(3 n\;]l}té] ];chose which have heen established
: ymuchand long-continned thought
upon educational questions, Permit me to place ':bC“-
fore you the result of my reflectiong, ’
ELEMENTARY EDUCATION
I think there are two aspectsiigc(;)‘x;v
consider a university, Tt is, in the
?eac}ling institution; anq it is, in the
E{;gt;tutt}(ilxh 2(1)‘1 ttﬁ?ﬁzzn:;x;{; Cz;u(itn%creusg of knowl-
ge. It : b, is obvlouxly and
clu‘.uly connected with the general system of ed
cation ; and it stands in some definite relation 2_
shlould stand in some definite relation, with 1’1:3
primary school, with the clementary school.  And
therefore it may behoove us 1o consider, in the first
place, what elementary education should he fallr.-ﬁt
For in the view which T Lold, the univengp. S0
department of the primary school simply ]3, .as .
crown and a summit upon g ed’u(-«nti(,” LIu.(sS o
given in the primary school, As to \;:1 tn ,“ meLt
the nature of elementary educatior ]; —
held opinions which are, I amy (lm )L' e
coming more populay than the i
whlgh still 1aay diverge g gooq de
received ideas, | am of Zpim’ "
ta.ry education should qjg; )]iUA
n‘und, and shonlq leave ng iﬁi .
f-leﬂf_ed- At its foundation Lt
Lngligh language, the tong
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the physical sciences as a fundamental part of ele-
mentary education. The elements of physical
geography, the elements of physics, the elements
of chemistry, the elements of human physiology—
all these are matters of great and increasing mo-
ment, and there is no reason why they should not
be taught in our clementary schools as well as the
mass of things which are tatught in our institutions
—elementary mathematies, arithmetic, and geom-
etry. Ishould be disposed to think that archmology
is best taught practically—not so much theoretically
as practically.

And, finally, I conceive that it is an essential part
of elementary education that the ssthetic faculty
should be trained; that some knowledge of music
should Dbe given, and that every one should be
taught to draw according to his capacity. In these
matters of art pecople vary indefinitely in their
mdividual capaecity. You cannot make an artist of
anybody who is not born one. You may make an ap-
preciator of art, and a useful knowledge of art may
be acquired by those who possess but a very small
innate capacity. Such education should enable an
average boy of 15 or 16 years to read and write his
own language with ease and accuracy, and with a
sense of literary excellence derived from the study
of our classic writers; to have a general acquaint-
ance with the history of his own country, and 1‘..’it11
the great laws of social existence ; to have acquired
the rudiments of physical science and a fair knowl-
edge of elementary arithmetic and geometry. IHe
should have obtained an acquaintance with logic
rather by example than by precept, while the ac-
quirement of the elements of music and drawing
should have been pleasure rather than work. It may
sound strange to many ears if 1 venture to maintain
the proposition that a young person, educated thus
far, has had a liberal though perhaps not a full
education.

It seems to me that such training as that to which
I have referred may be termed liberal with peri’e(;b
accuracy in both the senses in which that word is
employed. In the first place it is liberal in breadth.
It extends over the wiole ground of things to be
known and of faculties to be trained, and it gives
equal importance to the two great sides of humu_n
activity—art and science. In the second place, 16 i8
liberal in the sense of being an education fitted for
freemen—for men to whom every career is open,
and from whom their country may demand that they
should be fitted to perform the duties of any career.
I cannot too strongly impress upon you the fact that
with such a primary education as this, and with no
more than is to be obtained by building strictly upon
its lines, a man of ability may become a great
writer or speaker, @ statesman, g lawyer, a man of
science, painter, sculptor, arvchitect, or musician.
That even development of all a man’s faculties
which is what propexly constitutes culture, may be
effected by suchan education, while it opens the way
for the indefinite strengtheming of any special
capabilities with which he may he gifted. In &
country like this, where most men have to carve out

the practical affairs of life, comparatively few can
hope to pursue therr studies up to or heyond the aze
of manhood. But it is of vital importance to the
welfare of the community that those wlo are re-
lieved from the mneed of making a Iivelibood,
and still more those who are stirred by the divine
impulse of intellectual thirst or artistic genius,
should be enabled to devote themselves to the higlier
service of their kind as centers of intelligence, in-
terpreters of nature, or creators of new forms of
beauty ; and it is the function of a university to fur-
nish such men with the means of becoming tiab
which it is their privilege and duty to be.

OBJECTS OF THE UNIVERSITY.

To this end the university need cover no ground
foreign to that occupied by the elementary school.
Indeed it caunot; for the elementary instruction
which I have referred to cmbraces all the kinds of
real knowledge and mental activity possible to man.
The university can add mno mnew departments of
knowledge—can offer no new fields of mental ac-
livity ; but what it can do is to intensify and special-
ize the instruction in each department. Thus lit-
erature and philology, represented in the elementary
school by English alone, will extend in the univer-
sity over the ancient and modern languages., His-
tory, which, like charity, best begins at home, but,
like charity, should not end there, will ramify iu the
university into the history of other countries, theol-
logy, and numismatics, and all matters bearing
thereupon; and in g well-constituted university we
have, as adjunets to thege two lines of study, libra-
ries containing necessary books, Ro, again, science,
represented by the mere study of its rudiments in
the elementary school, will in the university be rep-
resented by a complete faculty; such sciences as
those I have ebumerated will be taught and carried
to their hughest extent by special professors, and in-
stractions given in the locture-room will be supple-
mented—and this is the most essential part of the
broper teaching of physical sciences—hy practical
work in a duly constructed laboratory under the
superintendence of the demonstrators.

So understood, the study has that which makes ib
different from other disciplines, namely, the bring-
ing of the mind of the student in dircet and imme-
diate contact with fact, so that it does not depend
upon treatises but upon actual conception of Nature
assheis. And that is only to be given by the addi-
tion of practical laboratories to the ordinary a ppli-
ances of teaching, So I need hardly say that the
English language will serve in another diree-
tion, affording some basis for philological study
in the school, which will branch out in the study of
all the ancient and modern languages, regarded
as a matter of philology and not of Iiterature.
Mathematics will soar into its highest regions,
while the high peaks of philosophy may be scaled
by those whose aptitude for abstract thought has
been awakened by elementary logic., And in any
thoroughly constituted university I should hope to
see and think essential the means for the study of
art. Not only the elements, but the greatest refine-

their own fortunes, and devote themselves early to

ments of art could be taught. Schools of pictorial
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and plastic art and architecture and of I{lus'ic should
offer a thorough discipline in the principles and
practice of art to those in whom lies nascent therare
faculty of @sthetic representation, or the still rarer
power of creative genius, Having clementary
schools of the kind to which I have referred at one
extremity and the university at the opposite ex-
tremity, we should have the Alpha ang Omega of
education—the alphabet complete. Under some
circumstances and in some countries it jg desirable to
have what I have called clementary education,

divided into a primary and a secondary school. Ip

other cases it is not essential : but that is o matter of

secondary importance,

THE MEDICAL SCIOOL,

One great object of the Johng Hopking bequest, ag

I understand, was the establishment of g hospital,

and, in connection ‘rherew_ith, a medieal school, ang

it was the desire that the education given by the
university should be so contrived as to subserve the
interests of medical education, There is no doubt
that the subject of medical education is an extremely
important one. It ig partly from my early educg-
tion, partly from the fact that I was for 1
one of the examiners of the Univers:
which is supposed to have the highes
education in England, and
sons, that I have taken g D

subject, and I am very glad to be able to 8ay a few
words upon it here, and niore because I must confesg
that, among the many satisfactory and striking iy
stitutions which T have niet in thig country, prolg-
ably the manufacture of medical men ig not the
most striking nor the most e

ssential, [n g matter of
this kind there is no advice hetter than the advice
of Dr. Johnson—¢ Above all thingsg, Sir, clear your
mind of cant’—and there ig agood deal of cant about,
education, and T think a cant in respeet tothe medica]
profession is a notion vague and misty 4o the lasg
degree—still vowerful—that the medical profession
ought to be a sort of liberal profession, When you
come to analyze that, I think it comes to this, that
doctor ought to be able to construe Celsus, so long
as that is enforced upon him,

There is a sort of g notion that the brofession
has a sort of general liberal prineiple. 1 o not
agree with that notion., I have g Very strong
conviction that what constitutes dignity in 4
profession, without which youcan haveno lihel‘ality
at all, is that members of that profession shoulq )y
able to do exactly what the public give them credit
for being able to do, and I shall proceed upon that
eround in arguing npon the kingd of education i
j { s needful in order to bring the medic
fession into the study which the ublic have g, right
to expect., It should be the pledge which g medicgg]
an freely gives to the public by announcing hipy.
self as such. It is that each shall have done his begt
to qualify himself to prevent, to alleviate humay
suffering, to cure disease. That ig the understay .
g upon which he announces himself g & medicy)
man, and upon which the public vay him fop his
vices. To do his business is to he that,
time he may put it to any use, but hig £,

any years
y of London,
6 standarq of
partly from othep rea-
articular interegt in thig

rvich
al pro.-

3e7-
It e hag
st bmincss

ca.

is to be that,.
should be
to discase

Indeed, in order that g physiciad
able to understapad the causes which 183.&
and to alleviate suffering, the first cl)mh;
tion is that Le should understand the conditions “f
health, that he should understand the workings ©
the human hody, ang should comprehend the parts
that compose it.
A POYSICTAN’S STUDIES,
The studics which embrace the kind of knowledge
Recessary for this purpose are what we call human
anatomy and physiology, and without an exceed-
ingly clear conception upon these two subjects the
attainment of anything like a rationa] medical prac-
tice is quite out of the question, Nobody can under-
stand physi ology without g cerbain amount of knowl-
edge of elementary chemis{ry and physics, and the
application of these to liviug matter. It the medical
man is to he g surgeon he must have g knowledge of
surgery ; he must have g knowledge of the action of
dFugs~Whn.t; we call therapeutics—ag, kunowledge o
dlscaset_l structures and the consequences of disease,
which runs under the name of pathology, These
being the special 1ts of the medical man,
and a medieal school heing broperly a technical
;cl?ool attud}ed to a miversity, what we showld 1ike
for any %UQ(]ICH] school ig g thoroueh and complete
g i D ot B
11._'lst1‘11(3t1011 in these matters, 1 mean such instrue
dloniﬁ such a mode of learning, that, a man shall un-
d Ys ’1;1(1 the mc.ts of anatomy and physiology, and
ave them at hig fingery ends, just the same as he
S Con . . > R
has his daily businegs, because the medical man has
to act upon hiy Ty ; md quick
: D h S an\']edge Promptly gy,q quickly,
and come to g conclusion hageq upon hisknowledges
and it ought to e as familiar to 15 S ions
: - 1M as the action
upon which he bhages his daily labor
Such being tlie §
el th(_> case, We have o reflect, that the
bractical necessities of life are such, that very few
mediecal students can expect to give more than three
orat the outside, four years of their life tq th(;
special study cf their Dprofession. Ag thingg stand at
present, a young man who ig Derfectly raw, has sim-
ply an ordinary school informu‘tion, not a conception
of physical science, Drobably never ll;wjng looked
through g DICTOSCOD., Comeg t0 a medieq] school
and in the course of fouy years he is gup; 1 46
cquire, he ; ire, i g o ety
acquire, he onght tq acquire, if he ig t, be an hionegt
man and a pood Dractitioner he must acquire, o
knowledge of phvsiolowy patholoov  + 1 &
bshatrte . 3 =Ys Pathology, therapeutics,
obstetries, ang other brancheg of mei in 1 to
these he should qqq . gt g
medical jupig T ui(ﬂ y fi oaintance with
2 ] 1Sy S, M9 :
B nahes e 1111 tri‘clm-,, Masmuel g4 evidence may
Hifieate S ]t Sin coulft', w]uq-o, upon his cer-
i’znnﬂjr; n}}(l ¢ di" e _TOI‘H rom tleiy homes and
also dosokeonfined in g e asylum; and it i9
also desirahle that he shonlg Jiim; and it -
; : =% Should havye quaint=
oy e _ ave some at,qnamlf
X h sV, d 36 y 1 1 f
Years, If thig 18 to be o008 dane m' im's
46 B i = * A sound edueation
°aven thag jre Kk
X Caks the haeke e it of those
Who try to g through it - st fd
18 10 be 1usd S 1, the Most carvefnl gttentio®
810 be paid to thq easing of e T i 10
20T the proe s, hy, in tB

frst place, oyt .

3 4ce, cutting of CVery o
ery — i}

lutely essentinl, Yiding which is not abs
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young men are set down to spend three or ‘fou-r. va}:
uable months of the year in the study of znolog.y
and comparative anatomy and botany and ma':crsz
medica—that is, a knowledge of drugs and wh:}t; t,.he)
come from and the animals and plants that yu:ldA
them. If I had power in this matter I s_hould cu‘t
all these subjects out ruthlessly. Yn}l will under-
stand that I am not a likely man .to dJscom‘ngfa th?
study of zoilogy and compfu‘atlve' :matgm) :Lml
bot;x;:\'. I have the greatest respect for botany {‘ll}t
for drll:'s and druggists as far as that goes, but in
meﬂic:‘j education one has to %'ecollccb tae great
truth that “in order to know a little “’(‘}1},, you mu..st
be content to be ignorant of a great deal. A[thoqgh
1o one would be more 11!]\\'11111}}_{ than I to cast the
slightest doubt upon the stmhes_ thqtlhnvc_mfn-
ticned in their places, I do maintain that in the
medical curricudum they are out of place. “_h_cn
the time which a man possesses to become lf::m}ha\l‘
with the structure of the human body—which is no
easy business—when that is so limited, what Cifrﬂmé
business has he to be studying the :111_:1101113’ <)% sm‘x-
fishes and crabs and lobsters? He is not going tq
operate on star-fishes and crabs {uld lobster.s; O%C.C,]:{
in a gastronomical and nm\—surg'xcul-\\fn);. V 01{\‘“\ .f;—
uible as that knowledge may bein other depa _t—
ments, it has not the remotest bearing upon his
proper professional pursuits.

SYSTEM OF EXAMINATION,

Another great improvement, in my ]}I(]g]ll(‘llf,.
might be made in the system of oxanmmtmn. Ifﬂh
not many years since I was a medical stu(.leu.: in
Loudon, and the practice was that the cXﬂlll}llﬂtl(}lll
was held at the end of three or four years’ study, :nli
it was no uncommon thing for a young man ‘m ]j\‘:L\;
to attend four or five lectures on asmany (m:tmmcltlo
subjects, to work in the disscgtmg—room, and lf(xv;'hc
attend hospital practice all in the same dﬂ).. oL

j ) “pi” in the printer’s
remarkable jumble, sort of “pi” in 1 s
sense, that was thus created was an :15?«»111:5 ]tl(n;
thing. One would have thought that the inv u; s
of sui-h a system intended to put a stop to :111311 1111;
like an acquisition of sound knm\fledge‘, :111f1‘.1.11111‘u:v
Bay that they were quite successful. .’.llm o 1“;”‘%
Practice was, that when one :tl'lO(l to Lt Jf
all' these things in his head it was (?Ihw o
the question for him to do so. If he “Libin‘n's
indu@ rious man, he attended to one or two 1-'.1 ﬂ:e
well until the examination, and then '11"11.&'1%0(1 1? ‘-‘to‘
work of the “grinder” for the last six nnn—l.}l:slv
brepare him to sit down at the table :md. answer 'J:ds
questions that micht happen to turn up in the min

hawd
3 5 s . S B Ve have
of the examiners in eight or nine subjects. We he

cle

ified studies since then and arranged it so ﬂmt
young men have much more chance than they nee’
}n have. But I believe that an improvement JJ_H‘JJliJ
still be made in ¢he same direction, an ian“l‘f_““’
improvement, which hag been suggested some fl?llve
since; namely, to allow the medical stmh?lllf to 1"‘\‘s
his examination at the end of his course of lt—w:fnrn,s;
to concentrate his whole ming upon the sul}]ect :117
Which he is working, and then et him take 1_115 1‘”“;
Or position finally by the kind of examination tho

he passes through at the end of his lectures. Itisa
plan that has been pursued for many years at the
Royal School of Mines, and we have found 1t to sue-
cecvd admirably well. It allows the student to con-
centrate upon his mind what he is about 1.0;“
the time being, and then practically to dismiss
it.

Thosewho have to do with intellectual WOT].i will
agree with me that the important thingin this hife
is not so much to know a thing as to have known
it and known it thoroughly. If you have known a
thing thoroughly in the first place, you know where
to find it when you have forgotten it, and when yon
begin to work again all the grooves are made ('11.uto
easy, and knowledge comes bhack with great facility.
[Applause.] Then there was a question of how far
and in what way education in the university can b?
subserved to that given in the medical schools. X
look here not only to the university ; I look fgrth.er
back to the elementary schools. If instruction in
the elements of physies and chemistry and human
physiology—if that is given in our ele111e.11tnry
schools in the way in which it may De given, in the
Wway in which it ought to be given, as part of C'VG‘Y.V'
body’s information, it will have a most remarlkable
influence upon medical education.

Thus in the medical curriculnm, if that ordinary
education is properly carried out, the medical stu-
dent will como to the university with work ulrcz'ld}’
done which at present occupies much of his tim»
and attention. That is not the only result, nor the
mosb important result, The still more important
result is that he will come with his mind aceus-
tomed to scientific ideas and with his eyes traiued
to observe. You cannos imagine what enormous
difficulty is thrown in the way of scientific eduf*:b
tion by our existing system. It is nob only w_lt'll
men who have studied nothing but books, 1:3\'111}"
o acquaintance with modes of observation; hut it
is a habit of men which begets—I was going to say—
a disgust of observation. I find many of my own
students, who come to me in that way, who will do
anything rather than believe a fach they can :;ve
with their own eyes. I have had men T\T(‘l’klug
with  the microscope whom we Toquire to
draw the object they see through i‘.{u micro-
Stope, and I have seen them draw off my diagram 01{
the blackboard, which they would rmmuech rather
draw than the thing actually under their v;\'us: I
suppose the person who is cmbnrkc('I in thv‘ medical
career to go to the university 111'0\’1dod_ with guu}l
instmct‘ioi in elementary science as I have md}-
cated, and then he somes within reach of the uni-
versity and falls into the hands of the 1):1{110_105;1(':1!
d(‘ll:n"tment; of the university, and there, _\\'11:11 (.-,ho
systematic study of botany and other studies \‘\.‘hl(’h
I have referred to—there he hecomes nvqu:n?ltv_d
theoretically and practically with the great prineci-
ples, and it is from that foundation ﬂl'ut. hn'\ steps on
to his special medical studies. ]bghov‘ﬂ ”“}T such
preparation as this, and with the trained ].nlb'l(‘S :11?(1
powers with which the medieal student \\'1114(‘(?1711? t(_3
hig special study, is better than to come fio it raw
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and with no preparation. I believe we may consider
it as practically doubling the time of professional
study.
THE INVESTIGATION OF TRUTH,
These are the remarks which T venture to offer to
yourespecting the university considered from its
educational side. But, as T said at starting, there ig
another side to a university. It is given to ev:
body to learn more or less, but it is given to very fow
to increase the stock of knowledge. Tt ig perhaps
even more rare that a man should possess the crea-
tive faculty in art. Itisa difficul thing even to get
the power of accurate Tepresentation in art, But
whether in literature, or in painting,
the creative power, as you know, is one of the rarest
of faculties—rarer, T think, than the bower of scien-
tific investigation. But Tare as these powers may
be, and indeed in virtue of their Tarity, does it de-
volve upon the community to provide the meang by
which the persong Possessing them ean open a careey
for themselves and devote themselves, ag all suepy
men do, whether consciously or uncousciously, to the
high servico of the community, Foy i is assured|
true that man does not live by hread alone, but b):
ideas, and it is unguestionable that the fl,ltul‘c OBf
this world lies in the hands of thoge Wwho will gy pl
the world with ideag and in gome way furnishl %lv
masses Qf mankind, who have not the time op tll(L
mclmai‘lqu or the capacity to think out thingg them:
selvc:s, wm} some theory of things that, i:not too
Elb:%(:'lllllt‘l_‘,f mcqngmtcnt or too ubsulutu]y absurd tg
8erve some practicyl purpose,
Therefore it is the highest
find a system which shall g
bowers of artistic creati

ery-

or in sculpture,

t duty of g univcrsi'ty to
o 1.\.'.0051311111(1 protect thege
» And the invegt; i

new truths which are the two grea; ;Zlflit:)fatoblll\( )'f
or \'v'.hut we may call the original, op cu:uti\'ek (’»r 11(1y
vcstlgznilve human mind, The problem \V{li('l i
have 'ruion‘erl to, the endowiment for research }11'1
been in E"ngl:lvud greatly discusseq aumruyn‘ us»’ a1113
you will find in the report of the Royal C()):;wllli:;c'i;;11
I thin]‘;, almost z’tl_l that is to be said upon this ;nosé
remarkable question, There are many persgong who
seem to think that the sole question is oy of oney
Endowment of research rather expressey that not iQu.
that the power of investigation op the p()\\'vfoj,‘-
ereation in art, like other things, follows the 1g wvs:
of supply and demand ; pay for it ang you will ut
it. That is a notion that does not commend its<:1f“(‘o
my mind. I do not think we shall geg g man of
genius by merely going into the open market anq
offering money, On the contrary, I am afraid thag
such a purely commercial way of looking at ¢, mag-
ter is likely fo yield purely commerein] results, ang
that the door would be open on such brincipleg :
indefinite nepotism and indefinite jobher;’.
mind the problem is one of the most dil'lilcnlf; prub.
lems that can meet practical men, Ieu(irely ('()z‘:
cur in the prineiples Iaiq down in youp t:‘lxst<>,<*.s"mi
dress.  Lmean in the principle that the su(‘osﬁ -;m{
best thing to do in the way of endowing 1‘('.\‘@111‘(}‘]1 i
to offer offices, the payment fop which isisn fficient hs
maintain a man, to such persong as thinl li)ttﬁl&t‘]‘;"o)'
compelent to become investig, s

{or
To my

of them something or other. And I believe the njﬂsf‘
healthy and sound requirement is a certain amount,
1ot too much, but 5 certain amount of teaching.
know of nothing else which is more likely to prevent
the evils which always wait about money powel
wherever it may be. Iknow of nothing which is 50
likely to prevent these evils as the creation of
offices and posts wade for men who are capable of
original research—offices for teaching in some shap?
orother. It offers their colleagues a knowledge 0f
what they are about, and the public a knowledgoe of
w]_lat is being done. I think to well constituted
minds it must he a satisfaction thus to know ﬂlﬂt
they are thug exercising a divect influence upou theil
cotemporaries,
THE PROGR
Now, ladies anq
that I can conven

AMME OF THE UNIVERSITY.
gentlemen, I think I have said all
b iently say at present upon these
topics of university and elementary education. Of
course, the subject is one upon which I coulil enlarg®
to any extent, hut on the present occasion I have in-
dicated with sufficient clearness what general ideas
I h'thi to lay before you, and I may now turn to the
question which 1 toolk tpe liberty of saying I might
deal with, namely, the plang a(;mpted i,y your trus-
tees and your presigent for this university. Sofar
as I am able tq Judge, they are most W‘iselv and
soundly conceived. Qpeg conclusion g Whid; they
bave arriveq ig entirely in accordance with some
very strong prejudices—r Suppose (I ought to call
them—of my OWl. They Dropose ot ?0 puild ab
present, hus accommodatg themselyes and see how
things Wlll'gu on. I do not know Ws;lltqt would be
thf: course in America, but in Englang (vcr r curious
things happer when people begin to lmildS I have
Seen great educationg) funds l‘ossilizud 11.1t0 mero
bricks ':le.l mortar, just as if ﬂl‘chit('('t‘lxl‘e is a kind
of petritying stream, and ity nothing ]c{t ‘r‘o ork
them, _ You know there was an ancient \v:u'riorw ho
was said to have my e a desert and ealleg it in
Well, I have Seen administrators of educ gl
fu]lqs who have made g palace and called it
versity.

I am so strongly impresseq with 1
I will venture to say
hope they won’t think o
higher than those o ricklaver :
them exactly as tile(;ff\\z'ba]l)llth’]\m) nope will i
haps until such time . ; else, 1'«::'-
shares haveguue up to $1 000 pro ‘f‘lore and Ohio
every professor ig as fully ;‘nd( DPréminm, and whep
bu,} and every library ig as 1 .(:‘,V,m 2 16 wishes 10
as 1t ought to be, anq thﬁul lth fm('l e
FOU Wang o il i 1<l,1e.”18 nothing more
hundyeq thougang dollapg fA  NEILIY 1}101-0
and let him put a fur-qul ’AIS o SendLfor ey
anything else yo, \gi;lb ot 1he edifice, * 1t you 00
contribute yepy much gltj.t b building wpjen will
need.  From what I lm,)v \n%‘ tflme but not to your
lations of the uuivorsit: r‘/ said, Tespecting the 1¢”
it will he obvious t, o edug
: o you tl
ject to, nothing tq
which have

ational
& uni-

hig feeling that
8 to-day t)),4 1
£ building by any h-1i1ds

Hceation in generals
el at I have nothing to Ub,
Tlticise m the arrangement?

be

abors, hut to Zequirg

aleh b en Propoge
work of g umvcrsity

Lby your trustees for 6b9
Nothing can pe mor®

are a few,

! (2]
University Education. 13

complete, more broad, than the view which they
take of what the university should do. Nothing
can be better, in my judgment, than .the pro-
vision which they have made for that delicate and
difficult business of' the endowment of. those‘ who
are competent to make research and to 1_uvest1gnte.
T understand that, although there is not likely to be,
Derhaps, in the university itself a department spe-
cially devoted to the cultivation of art, yet you
have great institutions like the Academy of Mus1_c
or thé ‘St‘ho"ol of Art, which can be with great 1_‘03(11-
ness affiliated with and brought into relation to
your universitv.

Probably .one of the great .prﬂcticnl difﬁcnl’fms
you will have to meet with will be the sort of 11111:
itation which it will be necessary to putvupon the
persons admitted ‘to your university. No doubt,
on one hand, it is very important that those who
come to the university should .be prepnred to
take advantage of its hig}]el.' 1nst.1'uctmn. .No
doubl:-, on the other hand, it is of 1mmc'111_seﬂ_111.1:-
Dortance, especially in a young conn.il‘y 1i \0. 1£
that no artificial barrier should be put in the way o
men of ability, who occur in all strata of sn(‘uct?]’,
finding their way to the 1)1'1'1101'1?:11 places thl-mlig]]
the means of the university. It is just by t.lmt seylla
and Charybdis that your authorities will have to
steer their way., It may be a question how far thm;
end may be attained by examination at the endo
the first course of instruction. It so often lfnmzmls
that aspiration in this world is talken for inspiration,
and that a young man who thinks he has great ca-
pacity when tested turns out to have ambitions and
no powers. It is undoubtedly most dosirabl_o to
eliminate persons of that Iind as soon as possible,
and it may be a question how far that is best done
by an examination at the end of the first term,
or by a preliminary exuminah’nn;. bub .I niu“i?
honestly say that my own fco]mg is ‘t.(‘)l‘\
Strong against any sharp, cut-and-dried nmhr:u—
lative examination; and there have been many 11}—
8tances, especially in the direction of science, where
boys who have had no advantages or power of pre-
baring themselves by matriculative oxnmnml.mu;
have heen, nevertheless, persons who have nti‘:mm(‘
to the greatest distinction and have been of tl_xc
greatest service to their kind by means of such aid
as the university can afford.

Another very mmportant ana difficalt question,
Wwhich I can hardly hope to discuss here, is the Dl'l_’b:
lem of testing capacity in a course of umvre‘rszrvs
career—the problem of conferring degrees. There
is much to be sajq in favor of an open currim‘l]mn—“
of allowing people to choose what they like. Of
course it is out of the question to suppose that any
one man, if he were ¢4 Admirable Crichton twice
over, could cover the whole ground. Lvery man
must take a special line, ang then if you want de-
8Brees ag the reward of Droficiency, I think it neces-
Sarily follows that the line of work must be de-

ned s hecause, if you grant degrees at all, one

seems to me to imply some sort of definite cur-
riculum.
THE FUTURE OF AMERICA.

But questions of that kind can only be indicated
here, and require great care for their practical settle-
ment. Indeed Ithink it doubtful whether it were
wise of me to touch more fully upon the many topics
which are indicated here in my notes. Let me l'athf:r
say in conclusion that I have often been struck in
England with the charm which Americans seem to
feel in visiting those ancient cities of ours or elimb-
ing the battlements of crumbline castles, the names
of which are inseparably associated with the great
epochs of our noble literature, or with the various
steps of that blood-gtained progress Ly which the
savage Briton or the wild pirate of the North Sea
has become converted into the champion of order,
chief means of the progress of civilization. Itisim-
possible to be otherwise—as an Englishman—than
in entire sympathy with a feeling of this kind ; but
if retrospect has its charm, I think itis no less true
that there is a joy in anticipation ; and to an English-
man who first lands upon your shores, who finds
himself traveling for hundreds of miles through
what I can only call strings of great ecities, who
even in the roughest way compares the extent of
your territory with that which he hasleft, and looks
at your marvelous resources in cverything that tends
to the welfare and riches of mwankind, there is a
something sublime in the vista of the future.

I dow’t say this with the least intention of flatter-
ing that particular vulgar sentiment which is com-
mouly cazlled national pride. On the contrary, I
dow’t know that I have any particular respect for
bigness as such or for wealth as such, and most as-
suredly bigness is not the same thing as greatness,
and territory does not, constitute a nation. What I
referred to just now as the issue which had sug-
gested itself to me, franght, as I will say it again,
with a certain sublimity, a terror as of overhancing
fate, is the question: What ave you going to do with
all these things? To what purpose will you put this
great store of material wealth and this =ast amount
of human intelligence and capacity which is among
you to deal with? The question is one which, i
seems to me, no man has a chance of answering with
the remotesg probability at the present moment.

You are undertaking the greatest political experi-
ment that has ever been performed by any people
whatever. You ave at this present centenary a
nation of 40,000,000 of people. At your nest cen-
tenary rational and probable expectation may look
to sce you 200,000,000, and you have before you
the problem whether 200,000,000 ot English spealk-
ing, strong-willed people will he able to hold
t();‘“(‘thel‘ under the form of republican institutions
and under the real despotism of universal suffrage
[a burst of applause]; whether State rights will hotd
their own against the necessary centralization of a
great nation, if it is to actas a wh.ole, or whether
centralization will gain the day without breaking
down republican institutions. The territory yon
cover is as large as Europe, as diverse in climate as

TMust he pg yaluablo a8 the other, and that almost

England aud Spain, as France and Russia, and
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you have to see whether with the diversity of
interests, mercantile and other, which arise
under these circumstances, national ties wil]
be stronger than the tendency to separ-
ution; and as you grow and the pressure of popula-
tion makes itself manifest, the specter of pauperism
will stalk among you. and you will he very unlike
Furope if communism and socialism do not claim to
te heard. I cannot imagine that any one shonld
onvy you this great destiny—for a great destiny it iy
to solve these problems some way or other, Great
w11l be your honor, great will be your Dosition, if
vou solve them righteously and honestly; great
gour shame and your misery if you fail. But let me
express my most strong conviction that the key to
success, the essential condition to success, is one and
one only; that it rests entirely npon the intellect-
ual clearness and upon the moral worth of the in-
dividual citizen. [Applause.] Edueation cannot,
give intellectual clearness. It eannot give mora]

EVIDENCES OF
PROF. HUXLRy
THE UNTENABLE HYPOTHESES,

TOE PROBLEM OF THE WORLD'S ORIGIN—THRER
FYPOTIESES TO ACCOUNT FoR IT—THE HYPOTH-
SIS OF ITS BTERNAL LEXISTENCE, THE MILTONIQ
HYPOTHESIS, AND THE BYPOTHESIS oF EVOLy-
TION — TESTIMONIAL LVIDENCE IMPOSSIBLY »
CIRCUMSTANTIAL LVIDENGCEH OF THE mgmsr’
VALUE—GEOLOGICAL PROOR THAT THE yiggr
AND SECOND HYPOTHESES ARE UNTENABLE,

‘To say that a crowded audience greeted Prof,
’l}]o‘mas H. Huxlcy m‘: thickering Hall on the night
of Bept. 18, is to do Injustice to the fact. The;n-
trance was thronged at an early hour, anq the mﬂy
consolation of the people who were jammed together
in front of the ticket office was that it wag a ﬂiuhly
respectable crush. TLarge numbers had cvideuntly
deferred  the purchase of tickets until  the
last moment. The trouble Was not endeq when
after undergoing the last extremity of sque@)Z:
ing, the ticket office was reacheqd and the burchase
made. Tt was quite“as difficult to get out from the
crowd below as it was to get into it. Not g few
agile gentlemen took the alternative of climbing up
the sides of the stairs to join the happier throng Ehat
they had been long envying—the people that had
bought their tickets in advance and had nothing (,6
do but to ascend to the hall,

Within, every seat seemed to be taken before the
lecture began, the few vacancies wepe filleq dur-
ing the first ten minutes afterward, anq « wall-floyw
ers” were packed standine hehind theseats, The h‘l]i
was full of familiar faces; of men eminent inj i
learned professions; of New-York’s best Society
Panctualto the very minute Prof, Huxley (':un(:ﬁﬁ.‘
ward upon the platform, and v, e

as of course gree
; ) ; CUHASC grecte
with abundant applaase. He laid a copy n® D':J-i]t()ll;é

tie

worth, but it may cherish them and bring them 10
the front; andin that sense the university may be
and ought to he the fortress of the higher life of the
nation. [Applause.]

Tt is my most earnest wish'and hope that the
university, the carecer of which begins to-day, may
fulfill this high mission to its fullest extent [aD-
plause] ; that its outgrowths may hecome centers
of intelligence, foci of iutcllcctual&lifo in the United
States; and on the next centenary of your Repub-
lic let me hope that You will attain such a position
t‘hat the students of all nations will flock here as in
former days they flocked to Oxford, to Paris, and t0
Bologna. [Am)lause.] Permit me to fancy that
among the English parg of that population there
may linger a dim tradition at that time that atthe
commencement of your work an Englishman was
Dermitted to addregg youas he has done to-day, t@
look upon your hopes ag hig hopes, and to consider
your success as hig joy. [Great applause.]

EVOLUTION—I.
AT NEW.-YORE,
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labor, to enable man to look steadily at the gla%'mg
ph&ntusmagori& of nature, to notice her ﬁlllctuutlon_S
and what ig regular among her apparent ]_l"l'eg.lllﬂl'l-
ties; and it is only comparatively lately, within the
last few centuries, that there has eme_rg.ed the con-
cention of g pervading order and a definite force of
things, which we term the course of nature. [At
this point cries of “Louder! louder!” which had
been uttered once before, now became genem»],“a,ud
2 gentleman called from the back‘of the hall, We
can’t hear a word you say,” to \\:hlch the lecture;.m{
sponded by saying, “ If my nudmn.ce will be‘ so1 v\ll‘l(
as to bhe s%ated that difficulty will bq largely re-
moved.” He then resumed his lectn_re in a tf)ue of
Voice scarcely raised, but more audible on accoun
of the instant hushing of noise and movements.] .
But out of this contemplation of nature, qnd 01}
of man’s thought concerning ]JO.I‘, there has in theaev
later times arisen that conception of the const-anc}f;
of nature to which I have r_cf.erred, and t].mt af
length has become the guiding conception o
1110[101'11 thought. It has ceased to bfa almost' co?—
ceivable to any person who has paid ﬂthHtIOil g
modern thought, that chance should have any plac
in the Universe, or that events should foll?w '1%;-
thing but the natural order of cause and eftect..” ;
have come to look upon, the present as the child o
the past and as the parent of the future ; and ‘ast‘;ﬁ'g
have excluded chance from any share or part In .
order of things, so in the present 01'(101.' n.f.natme
men have come to neglect, even as a possibility, ﬂ](i
notion of any interference with that order; an
whatever may be men’s speculative nntion.? upon
these points, it is quite certain that every intelli-
gent person guides his life and risks his fortunte
upon the belief that the order of nature is coust:@l,
and the relation of cause to effect unchanged.
THE QUESTION A HISTORICAL ONI. "
In fact, there is mno belief which we entcrta;o
which has so complete a logical bns1s'as thn_t 1,?
which I have just referred. It und.crhes t{l‘Clt)f
every process of reasoning; it isthe tﬂundatlon:b
evu"y act of the will. It is based upon the 1)1'«)I:uh;
induction, and it is verified by the most C‘)Mfa\‘]\],é
regular, and universal of inductive proqesscs. i
must recolleet that any human belief, hQWe\"q
broad its basis, however defensible it may SOG!}!, 1{{:
after all, only a probable belief, and that our bwﬂp‘
est generalizations are simply the highest (';'Ve
grees of probability. Though we are (11“] X
clear ahout the constancy of patnre at‘ t:}
Dresent time, and in the present order of ﬂun}...ls.
it by no means follows mnecessarily that we ﬂ]w
yititled in expanding this generalization intot 10
pystand i denying ahsolutely that there may 11“?
Leon g time When evidence did not follow @ ﬂl\t
vider, when fhe relations of canse and ol'lt‘trlr
were ot fixed apg definite, and when L‘Xtcrmf
azencies did 0ot inferveng in the general course (?
hature. Cautious mep will admit that such ;1.011:1L11g<:
oo the order of nature may have heen possible, Just
48 every candid thinker will admit that there may
'>‘n dworld in which two ana gwyo do not nmk.e 1‘011‘1\
d gy which two straight lineg do not inclose

a space. In fact this question with which
Thave to deal in the three lectures I shall have the
honor of delivering before you, this question as to
‘the past order of nature, is essentially a historical
question, and it is one that must be dealt with in
the same way as any historical problem.

I will, if you please, in the first place, state to you
what are the views which have been entertained re-
specting the order of nature in the past, and then I
will consider what evidence is in our possession bear-
ing upon the question, and by what light of criti-
cism that evidence is to be interpreted. So far asI1
Inow, there are only three views—three hypotheses
—which ever have been entertained, or which well
can be entertained, respecting the past history of
nature.

HYPOTHESES RESPECTING THE ORDER OF NATURE.

Upon the first of these the assumption is that the
order of nature which now obtains has always ob-
tained; in other words, that the present course of
nature, the present order of things, has existed from
all eternity. The second hypothesis is that the
bresent state of things, the present order of nature,
has had only a limited duration, and that at some
period in the. vast the state of things which
Wwe now know~subsmutinlly though not of
course  in  all its details the state of
things which e now know—arose and came
into existence without any precedent similar
condition from which it could have proceeded.
The third hypothesis also assumes that the present
order of nature has had but a limited duration, bub
it supposes that the present order of things pro-
ceeded by a natural process from an antecedent or-
der, and that from another antecedent order, and so
on; and that on this hypothesis the attempt to fix
any limit at which we could assign the com-
mencement of this series of changes is given
up. I am very anxious that you shall realize

what these three hypotheses actually mean;
that is to say, what they involve, if you
can imagine a spectator to have Deen

DPresent during the period to which they refer. On
the first hypothesis, however far back in time you
place that spectator, he would have seen a world, es-
sentially similar, though not perhaps in all its de-
tails, to that which now exists. The animals which
existed would be the ancestors of those which now
exist, "and like them; the plants in like manner
would be such as we have now, and like them; and
the supposition is that at Bowever distant a period
of time you place your observer, he would still find
mountains, lands, and waters, with animal and
vegetable products flourishing wpon them and
sporting in them just as he finds now. That view
has been held. It was a favorite fancy of
antiquity, and has survived along down toward the
present day, and if is wor'thy of ‘Temark Vﬂmt it is a
hypothesis which is ]lO.t inconsistent \\I'qh wh.ntr ge-
ologists are familiar with as the doctrine of Uni-
1'01'i111t:11‘ianism. That d(>ct1'§110 was }1e1(1 by Hutton,
and in his earlier days by Lyell. For Hutton was
struck with the demonstration of n.\'trn_nomm's rh.nb‘
the perturbations of the planetary bodies, h owever
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great they may be, yet sooner or later righted ﬂ.mrp-
selves, and that the solar system contained within
itself a self-adjusting power by which these aherra-
tions were cured and it brought back to an equi-
librium.

Hutton imagined that something of the same kind
may go on in the earth, although no one recognized
more clearly than he the fact that the dry land is
being constantly washed down by rain and rivers
and deposited in the sea, and that thusin a certain
length of time, greater or shorter, the inequ
of the earth’s surface must be leveled and its high
lands brought down to the sea. Then taking in ge-

count the internal forces of nature, by which up-

heavals become seated and give rige to new lanq,
these operations may naturally compensate eacl
other, and thus substantially for any

ble time the general features of th
might remain what they are,
there is no limit under these circumst
successive development of the animals and pl
it is clear that the logical development

might lead to the conception o

world. Not that I mean to g

or Lyell held this conceptio
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© earth
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to justify this hypothesis,
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earth, and the work of fashioning the universe was
finished. John Milton, as I have said, leaves 1O
douht whatever as to how, in his judgment, 1;he§0
marvelous processes oceurred, 1 doubt not that 11_15
immortal poem is familiar to all of you, but L should
like to recall one passage to your minds in order that
Tmay be justified in what T shall have to say. Re-
garding the perfectly concrete, definite conception
which Milton had of what he thought had been the
mode of origin of the animal world, he says:

The sixth, and of creation last, arose :

With evening harps and matin ; When God said,

“ Let the earth bring forth soul living in her kind,
Cattle and crecping things, and beass of the carth,

Lach in their kind.” Tiie carth obey’d and straight

Opening her fertile womb, teem’d at a birth

Innumerous living ereatus es, perfect forms,

Limlyd and full-grown; out ot the ground up rose,

As from his lair, the wild beast, where he wons

In torest wild, in thicket, hrake, or den .

Amoug the trees in pairs they rose, and wall’’d ;

The cattle in the fields and meadows green;

Those rare and solitary, these in flocks

Pasturing at onee, and in broad herds upsprung.
The grassy clods now calved; now half appears
The tay lion, pawing to get free

his hinder parts, then springs, as broke from honds,
And rampant shakes his brinded mane; the ounce,
The libburd, and the t ger, as the mole

Rising, the crumbled earth above them threw

In hillocks; the swift stag from under ground

Bore up his branching head; scarce from his mould
Behemoth, biggest horn of earth, upheav’d

His vastness; fleeced the flocks and ble
As plants ; ambiguous between sea
The river-horse and scaly crocodile,
At once canie forth whatever creeps the groung,
Inseet or worm.

=
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" Bvidences of Evolution.

ess,” hut that the whole might be strictly com-
Pared to that wopderful series of changes whic'.h
may be seen going on every day under our eye, in
Vvirtne of which there arises out of that semi-fluid,
hOmOgoneous substance which we call an egg ﬂl.e
complicated organization of one of, the‘ higher ani-
Wals. That, in g few words, is what is meant by
the hypothesis of evolution. ;
'Thave already suggested that in dealhng .\Vlt}‘l
these three hypotheses, endeavoring to form a qll(l‘a-
ment as ¢o \\’ilich of them is the morolworthy of buj-
lict, op whether none is worthy of be.hef, our copdl-
. tion of mina should be that suspension Qf Judgmm}t
Which is 5o difficult to all but trained mmds.—I ha,\'e
Suggested that in dealing with t.ho§e qugstmns. we
Should be indifferent to all & priori e.onsu'lvrahlons.
The question is a question of f.nct, historical fflcf:
he universe has come into 0X1sfo_nce som.ohfm (31
other, and the question is Whe‘r‘hor.m came mt‘(t e:;-
istence in one fashion, or whether it came into (.le‘ :
€nce in another ; and as the essential 1)1‘911111111:}1.1
to this consideration permit me to'szw t“"() or th'wgl
Words as to the nature of historical cvul.onco, an(‘
the kinds of historical evidence, ,'[‘h(.} evl.d(\,n.u_e as
to the oceurrence of any fact in p:}st time is of (Tllllti
or two kinds, which, for convenience §nke, _I “}
8peak of on the one hand as testmlom:}l ovulen};e,r
and on the other as circumstantial evlulouco. )1
testimonial evidence I mean human te#mmny ;1{1.11{
¥ circumstantial evidence I mean evidence \\; ]fC;
IS not human testimony. Let me illustqu )y ‘f
familiar fieure what I mean by these two klnqs 0 J
evidence, and what is 4o be said respecting their
value: ‘
TUMAN AND CIRCUMSTANTIAL TESTIMONY CO?IP;(\‘T; ;()Il)l
Suppose that a'man telis you thaf he saw 11 : ‘1\'i-
Strike another and kill him : thatis testimonial e

: it is possible to
dence of the fact of murder. B'ut 1tf 1st 1())f T
14ve circumstantial evidence of the fact ¢ e
: . i a man dying wi
Lat is to say, you may find ¢ bt
Wound upon his head having exz_lct y B b
Character of the wound which is mnge Bk
i with due precaution you may conclude

as been
Mmost  certainty that - the man hlof the
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which is open to no doubt and no falsification. But
the testimony of the witness is open to multitudi-
nous doubts. He may have been mistaken. He
may have been actuated by malice. It has con-
stantly happened that even an accurate man has
declared a thing has happened in some particular
way, when a careful analysis of the ecircum-
stantial evidence has shown that it did not happen
in that way, but in some other way.

Now we mnst turn 0 our three hypotheses. Letme
first direct your attention to what is to be said about
the hypothesis of the eternity of this state of things
in which we now are. What will fivst strike you is
that that is a hypothesis which, whether true or
faise, is not capable of verification by evidence ; for
in order to securs testimony to an eternity of
duration you mush have an eternity of wit-
nesses or an infinity of circumstances, and neither
of these are attainable. It is utterly impossible
that such evidence should be carried beyond a cer-
tain point of time, and all that could he said at
most would be that there was nothing to cnnn:;ulict
the hypothesis. But when you look, mot to the
testimonial evidence—which might not be good
for much in this case—bub to the circumstantial
evidence, then you find that this hypothesis is
absolutely incompatible with that ecireumstantial
evidence, and the latter is of so plain and so

simple a character that it is impossible in any way

to escape from the conclusions which it forces
upon us.
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dignitaries in the Church, that there ie
no evidence whatever that Moses ever wrote this
chapter, or knew anything about it. I don’t say—
I give no opinion—it woald be an impertinence upon
my part to volunteer an opinion upon such asub-
ject. But that being the state of opinion among the
scholars and the clergy, it is well for us the laity,
who stand outside, to avoid entangling ourselves in
such a vexed guestion. So as there is a doubt, and
as happily Milton leaves us no conceivable ambigu-
ity as to what he means, I will continue to speak of
it as the Miltonian hypothesis. [Applause.]

Now then we have to test that hypothesis. For
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sort of theoretical difficulties in the way of accept-
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rock which formed the bottom of the sea before
those mountains existed.' It is therefore perfectly
clear that the elementary forces which gave rise
to . those mountains = are gubsequent to the
Cretaceous epoch; that the mountains themselves
are largaly made up of the materials deposited in
the sea which once occupied their place. We meet
a8 we go back in time with constant alternations of
8ea and land, of estuary and open ocean, and in cor-
Yespondence with these alterations e meet wibh
thanges in the fauna and flora of the kind I have
Stated.

1 But none of these gives us :
Wspection of these changes gives us the S?lght“"s_t'
Yight to helieve, that there has been any disconti-
Ruity in natural processes: There is no trace of cata-
C‘LVSID. of great sweeping deluge, of sudden destr.uc—
lon of greanic life. The appearances which

wer i i v ave
Vere formerly interpreted 1B that way hs
delusive ' as our

any right to helieve, no

all b
cen shown to . P° X
kno“‘lerlge has increased and as the blanks

®tween the different formations have been filled
UD. It can now be shown that, there is no_nbsolut‘c
realk hetween formation and formation, tu:‘m thcué
148 been no sudden disappearance of all the forms ot
e at one time and rep]:wemcnb by another, ?11}
thay everything has gone 0B glowly and grud‘uul ;s’
hat ope form ‘has died out and another J1
aken  jts place, and that thus DY 510\\{ (SL-
8ees one fauna has been replaced by zmot.hﬂ.. 1'0
at within the whole of the immense period ﬁﬂ—l:
Cated by these stratified rocks, there 18 nssnrc; ‘,_
€aving eyolation out of the question altogether

00 the glightest trace of any Dreakin tho; 1}mt.0rm.1t§
9 shadow of indication

hature’s operations, not @ .
- : ) g . . ; thelr
at events  have followed 1 othQ than

llatllml and orderly sequence. N0k
,Th&t, I say, is the most natural teaching

“reumggantial evidence contained ix} the strutltg:}

ock. | T Jegve you to consider how far l-),y(, &ni"v the

Benuity of joterprefation, Y 30V Sm"mm}ﬁ? b(xj'our;ht
taning of language, this evidence can Mo 2
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into the smallest similarity with that view which I
have put before you as the Miltonic doctrine.

There remains the third hypothesis—what I have
spoken of as the hypothesis of evolution ; and I pro-
pose that in lectures to come wWo shall consider
that as carefully as we have considered the other
two hypotheses. I mneed not say that it is quite
hopeless “to look for testimonial evidence of
evolution, The very nature of the case
precludes the possibility of such  evidence.
Our important - inquiry js, what founda-
tion circumstantial evidence lends to that hypothe-
sis, or whether it lends any, or whether it contro-
vertsit; and I shall deal with the matter entirely
as a question of history. I ghall not indulge in
the discussion of any speculative probabilities. I
ghall not attempt to show that nature is unintelli-
gible unless we adoptsomesuch hypothesis—for any-
thing I know about it, it is the nature of Nature. She
has often been puzzling, and I have no reason t0
suppose she is bound to fit herself to our notions;
but 1 shall deal with the matter entirely from the
point of view of history, and I shall place before
you three kinds of evidence entirely based upon
what we know of the forms of animal life
which are contained in the series of stratified
rock. I shall endeavor to show you that
there is one kind of evidence which is neutrnL w.hich
neither helps evolution nor is inconsistent with 1t_. I
ghall then endeavor to show y;ou.thnt» there is a
second kind of evidence which }ndlcu‘tcs a strong
probability in favor of evolution, but (lon:s’not
prove it; and, lastly, .I shsl]l eudeﬂv_m to
show that there is a third kmd.'of e\'ldel}.ce
which, being as complete as any e\'u.hznce which
we can hope t0 obtain upon such a sub]ect,' and be-
ing wholly and entirely infavor of evnlp.tlon, may
be fairly called demonstrative evidence of its having
occurred.

But these matters, ladies and gentlemen, I pro-
pose to deal with in the next two lectures.
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THE LECTURE.

LADIES AND GEXTLEMEN: In my lecture on Mon-
day night I pointed out to you that there are three
hypotheses which may bhe entertained, and which
have been entertained, respecting the past history
of life upon the glohe. According to the first of
these hypotheses, life, such as we now know it, has
existed from all eternity upon this earth. We
tested that hypothesis by the cirenmstantial evi-
dence, as I called it, which is furnished by
remains contained in the earth’s ecrust
that it was obviously untenalle,
ceeded to congider the second hypothesis, which I
termed the Miltonic hypothesis, not because it is of
any particular consequence tome whether Sohn Mil-
ton seriously entertained it or not, but because it ig
stated in a clear and unmistakable manner in his
great poem, I boiated out to you that the evidence
at our command as completely and fully negatives
that hypothesis as it did the breceding one. Apq I
confess that I had too much respect for your intelli-
gence to think it necessary to add that that nega-
tion was equally strong and equally valid whatever
the source from which that hypothesis might be de-
rived, or whatever the authority it might he sup-
ported by.

THE EVIDENCE DIVIDED INTO 1HRER

I further stated that “@CeoT!
of evolution the existing st
lust: term of g long serjeg of antecedent states
“’11?(}11, wheu_ traced back, wounld be found to shou:
no m.terrulptlou and no breach of continuity, I pro-
bose In this and a following lecture 1o show that, 1o
L’ss 11 gorously, iy the evidence at commang, angl to
Inquire how far that evidence could he said to he in;
dlﬂ'erent.tp it, how far it could be said to be favor-
able to it, and finally, how far it could be gaid to
bfz demonstrative, From almosg the origin of these
(hscussion{s uvon the existing cmuliti(;n—and ti1(;
causes which have led o it—of the animal and vege-
table m‘)rld_, an argument has heen put forwu?rd
as {ll'J objection tulevo]uﬁon, which we ghall have to
cousider very seriously. I think that that nrgﬁ—
11}:}117 was ﬁ1§t cle‘urly stated by Cuvier in his oppo-
sition to the~ doetrines propounded by his great co.
temporary, Lamarck, At that time the Ffeno_h ex-
pedition to Bayut had called the attention of ]e(;u*nIzh
men to the wonderful stopeg of antiquities iy, that
country, and there ]{:l(_j[ been hrought hack to France
1[\1111«*1()1_18 Lm:mnmvm:d Corpses of animalg whiclh
the unqenu l'?g'ypi'mns revered and preserved, the
date of \\_rhxclj_ at a reasonable computation
a computation, T may say, which hag heen verified
by all subscquent researches—eaumof be placed gt
]:»sﬁ than 3,000 or 4,000 years before the time gt
which ﬂ;cy were tlmﬁ brought to light, Cuvier gy

20V Nel a8cprta ¥ g Yy o
¢ (z:\ u11u ,;t.“ qm,n,m_x ])L\A & very just ang Droper
method what foumh\.tum_ there was for the beliog in
a }.Xl'il(hll:ll and brogressive change of animalg, by
comparing the gkeletong and all accessilie Di’ll't; of
these animals, such i
ears, and the. like, ity

the fossil
» and we found
I then 7pro-
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ding to the hypothesis
ate of things was at the

as erocodiles, birds, dogs
_ 3,
those whiel are

Trted : \ now

it h\. 196 I Egypt, and e eamye o
OLCs s - v Areie sx2 ) .

bhe conciusion—a ¢ouel A0 which s been

verified by all subsequent research—that mO
appreciable change had taken place in the animals
which inhabited Egoypt. And he drew thence the
conclusion, and a hasty one, that the evidence of
such fact was altogether against the doctrine of
evolution,

AN TLLUSTRATION FROM NIAGARA.

The progress of research since Cuvier’s time
has furnished far stronger eases than those
which he- drew from the mummified bodies of
BEgyptian animals, A remarkable case is to be found
in your own country in the mneighborhood of the
magnificent Fally of Niagara. In the jmmediate
Vicinity of the whirlpool, and again upon Goab
Island, in the superficial deposits which cover tho
surface of the soil of the rock in those regions, there
are found remaing of animals in perfect proservation
—shells belonging t¢ exactly the same forms as ab
bresent inhabit the stil] waters of Lake Erie. It i8
evident here from the formation of the country
that these animal remains were deposited in the
beds in which they are found, at the time at which
Ehe lake extended over the region in which they are
Tound, and that involves the necessity that they ex-
isted and liveq and died before the falls had cub

.thcu‘ way back through the gorge of Niagara; and
indeed it ig Possibl

. e to determine that at that time
tn.e falls of Niagara must have heen at least six
miles furthey down the river than they are ab pres-
euft. Many computationg have heen ‘made of the

& A Nis ra i . s Al

licve T On8 have varieq greatly, but I be-
leve Lam speaking Within the bounds of prudence,

it T assume that at itg greatest rate of cutting
back the falls of Niagara have mnot retreated
dt_lzm gr(-?:ttel" pace than about a foot a year., Six
;m ;,s, speaking roughly, are 30,000 feet; 30,000
f(,? ,Iat.afgf?t &.yezu' are 30,000 years, and we are
;m ¥ Justified in concluding that 0 less o period
;m an that hag bassed since these shell-ﬁsh, whose re-
naing ar b 1 3 t i :
“;:nqlfue left in the beds to which we have referred,
i‘:“?l( e,],)osit,?d' A.(.lmit that it ig true that tor that
]';1 ﬂ::lsc period of time g change has talken place
i ﬂ‘l,i.:c]m.ul‘mﬂs, there are Sl stronger evidences
s L]} olmt éven than thig, As we work our way
Chrough the opeat com o i : o
i ﬁgdl TQJO great SCTies of tlyg tertiary formation,
s hv;)ﬂc:lﬁs of ‘animals ideyticq] with those
oy 4 “u ‘lletpresent day, diminighine in nom-
I S ITue, but i1l axiorie. . s 4 T
i the oldest of 41 St existing in o, aertatn number
but whey \\0 (x\:-:e ?el‘tmry rocks, And not only 80s
epoch itgele. oo e the rocks of the cretaceon?
which the We find the e ains of some animal®
18 closegt Seruting cannot o in
any  respect Aiffe; fi, g 6o
at the preg, ntt'] e from  ghege which 1ive
b Ul 216 1Me, That 3a 2
Lamp shells, ¢, tomll‘l\lt, 15 the case wigh one of the
chalk, and v Tatula, which ig found in th°
.0 AU which g Continueq g4 3 of
ith msigniﬁmmf St 8t as it was found, ;
o ona 0L, through o the prese!!

day. Snch. is 2 :
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e ‘11 age regat Al el
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give rise to a chalk material. So thattlt ;lllllifllfr '
in speci . creatures living ¢
mitted that certain species of;f el
the present day show no sign o rhich carries us
transformation as great as thab ‘1‘ BB
back to the period of chalk; and. ¥ et v N
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most b.eautlful of fossils found in as the ilal'(l part is
It is an anatomical study, SO far dT ro a recent fish.
concerned, almost as well as i lie‘:le‘lt the present
& ish is represented at t i
We fi at that fish 18 I°I 36 ich are living
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form of the hypothesis of evolution as laid down 1n
7 o postulates. ; ;
thlzsoi\f?hel;erﬁce that has been .reud'ered. bs;ﬁhi‘.s
Darwin to the doctrine of evolution in ;cgevne ;_:rem;
this: that he has shown that jﬁhere are “of 5
actors in the process of evolutpn, and 0ne~h.0Ch i
is the tendency to vary, the' ex1ste1}cfa of }\" ;n P tile f
be proved by observation in all.hwngd_\t)ilon.s,“pou
other is the influence of surrounding 00111, i qrj‘n,ious'
what I may call the parent f_orm z}nd the ?{-h;t s
which are thus evolved from it. The cause ;)1 1:0 %
duction of variations is a matter no.t at a 131 o
understood at present. \Vl}ether it d(;}lwzu i
some intricate machincry—.]f Imay use t 1ll elt)hgr X
of the animal form itself, or 1Wt A
arises through the influence of (3011(t1ion S
that form, is not certain, and the ques Vi fwinb
the present be left open. Bub t-_he 1111%)01{1&“101]5;
is the tendency to the .pr(.)ductmu 1{) T{\vi;e e
then whether those variations sh:]tl Slq g
supplant the pareut, or whether t o P e
hall survive and supplant the varmtmn.?, & 2 g
: fl ich depends entirely on surrounding co o
’f?;n‘:hl;f the surrounding couditionf J‘;u'e ;uclz]h VtV i?h
: i i N hetent to deal
e Pﬂl‘e{mﬁ il(if‘liglxlillnl’gleSLHC:]ljllllle the derived forll}s:
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;mn’;lmi) lblléf]]é form, the parent form will be extir
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In the first case the aginable series of

h any im S g
advance of type, through any {1 be modification

; 5 lace, there w. ;
S se;g?;ll paulld thus we see that the im-

of evidence brought to show that
way take place in nature, p}}_ts;3 1;1
at the existence of these pelsrls e1‘
stacle in the way of th? 1‘110.0;5;
ion at all. Take the case of these 5L 01}112he
s evo.lubwll‘ -6 just referred. No dou.ht sm(,s. “
i th'h A8 ) Joch conditions have .exlsteLAl sm.h» alsl
g (pl en scorpions flourished, in whic
sxigted 150 Wll es better off, more cmupe‘rent;. t(;
ey tllOmS.OﬁiV ulties in their way than any kind
oy Wiﬂ'l the C’c.he scorpion type; and for that
Setion <2 ﬁ‘(-)l)lilon has persisted and has 1‘10{3 b‘eeu
T ﬂle- S(‘Ovl-l nv other form. And there is no Tea-
supphu]tc‘d g “ltui'o of things why, as long as this
A @hu ]'dethere be conditions more fm’or:\.]_)_le
i eX'IStS’ ‘th-m any variation which may arise
L SUOI‘pw“SJr y (\ forms of life ghould not persist.
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whole series of formations as far back ag what i
1] at 18

called the Permian epoch, which j
t}m strata lying just albo‘}g t‘]‘lleng(l)lais I:I(?llil'esented 'by
lizards differ astonishingly Iittle—il.n I e
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TBidences of Bvolution,

deuqe to which-I have thus adverted, and this ap-
Dreciation allows us to believe that all such cases
are examples of what I may here call, and have
hlt_hel‘to designated, negative or indifferent evidence
—that is to say, they in no way directly advance the
theory of evolution, but they are no i'“?stacle in the
Way of our belief in the doctrine. v

LVIDENCE OF INTERMEDIATE FORMS.

Inow pass on to the consideration of those cases
Which are not—for the reason which I will point out
to you by and by—demonstrative of the truth of
evolution, hut which are such as must exist if evo-
lution be true, and which therefore are upon the
Whole strongly in favor of the doctrine. If the doc-
trine of evolution be true, it follows that animals
and plants, however diverse they may be—
however diverse the: different croups of ani-
maly, however diverse the different groups
of plants—must have all been connected together
by eradational forms; SO that, from the highest
animals, whatever they may be. down to the
lowest speck of gelatinous matter in which life can
be manifested, there must be a sure and progressive
body of evidence—a series of gradations by which
you could pass from one end of the series to the
other, Undoubtedly that is a necessary postulate of
the doctrine of evolution. But when we look upon
animated nature as i at present exists, wo find
something totally different from this. We ﬁuﬂ that
animals and plants fall into groups, the different
members of which are pretty closely allied together,
but which are separated by great breaks
at, interyals from  other groups. And I
cannot at present find any intermediate i:orms
which bridge over these gaps or intervals. To. illus-
trate what I mean : Let me call your :1’6’(6111?1911 t0
those vertebrate animals w]_licl.l are Moo fm.lllhal‘ to
you, such as mammals and birds rm(l. ICJ)t‘lle‘S, A‘t
the present day thf}so groups of a‘mu\lélf li_uepmé
feetly well defined from oue alllothelz e ,“?“; ol
fio anjmal now Living which in any sense 1:-:; 1{1)'1‘311-
modjate between the mammal a.nd the bird,
or Detween the pird and reptile. b{ltr uobl;
the contrary, there are actually some V‘m,y dis 11‘1'5
and anatomical peculiaritics, well d.enucd m?)l_ '\d’
by which the mammal is separated i%‘()l}I th.o Irlu'(;
and the hird from the reptile. The dlsnuct}?ns‘ ’;ha
apparent and gtrilkking if you compare r,v()k‘get ;il o
different divisious of these great groups. tht S
bregent day there are pumerous forms 01" “d‘l e
May call hroadly the pig fribe, and many ; ul e
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this state of things was from the Deginning—had
always existed—it would be fatal to the doctrine
of evolution. If the intermediate gradations which
the doctrine of evolution postulates must havees-
isted Dbetween these groups—if they are not to be
found anywhere in the records of the past history of
the globe—all that is so much a strong and weighty
argument against evolution. While, on the other
hand, if such intermediate forms are to be found,
that is so much to the good of evolution, although
for the reason which I will put Dbefore you
by and by, we must be. cautious in assuming such
facts as proofs of the theory.

Itis a very remarkable fact that, from the first com-
mencement of the serious study of palzontology,
from the time in fact when Cuvier made his brilliant
researches in respect to animals found in the quarries
of Montmartre—from that time palacontology has
shown what she was going to do in this matter, and
what kind of evidence it lay in her power to produce.
Isaid just now that at the present day the group
of pig-like animals and the group of ruminants are
entirely distinet; but one of the first of Cuvier’s
discoveries was an animal which he called the Ano-
plotherium, and which he showed to be, in a greab
many important respects, intermediate in its charac-
ter between the pigs on the one hand and the
fuminants on the other; thatin fact research into
the history of the past did so far—and to the extent
which Cuvierindicated—tend to fill up the breach be-
tween the group of ruminants and the group of pigs.

BIRDS AND REPTILES.
‘A1l subsequent research has also tended in this
at the present day the investigations

direction ; and
and Gaudry have tended

of such men as Riitemeyer
to fill up and connect, more and more, the gaps in

our existing series of mammals. But I think it may
have an especial interest if—instead of dealing with
these cases, which would require a great deal of
tedious osteological detail to explain—it I take the
case of birds and reptiles—which groups, at this pres-
ent day, are so clearly distinguished from one another
that there ave perhaps 1o classes of animals which

in popular apprehension are MOre completely sep-
arated. DBirds, as you are aware, are covered with
feathers : they are provided with wings ; they are
specially and peculi:u‘ly modified as to their ante-
rior extremities ; and they wall perpendicularly
1 those limbs, when they are con-

upon twolegs; and t
sidered anatomically, rresent a great number

of exceedingly remarikable pfacn_li&rit'ws, to which I
may have occasion to advert incidentally as T go on,
but which are not met with even approximately in
the existing form of reptiles. On the other hand,
reptiles, it they have a coveri}}g at all, have a cover-
ing of scales 0T bhony plates. They Possess 1o wings ;
ﬂf@y are not volatile, and ?hcy.huv\_*c no sugh .nm'dl-
fication of the Timbs as we find in birds. It is im-
possible. 0 imagine any ftwo groups apparently
more definitely and dlstlucfly -s&r)pn‘rutod. {_\s
we trace the history : of Dirds ba?k in
time We fipd their remains abundant in the
tertiary rocks throughout their whole extent, but,

so far as anything is known, birds of the tertiary
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rocks, though retaining the same essential charact
as the birds of the present day—that is to sa : t]fr
tertiary bird coming within the definition of 015133 ;
isting }wi.l:ds—are as much- separated from reptilesex-
our fzmstlng birds are. A few years 280 No rems Ay
of birds had been found below the tertiar 11 JEIS
and T am not sure but that some persons vsrre; 3 'S’
pared to demonstrate that they could not h , l)lfj-
isted at an earlier period. Butin the last fe Jii
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favorable for the preservation of orgzmicl i i
a perfe.ct condition, and the researches fuﬁ@l]}ﬂms .
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Evidences of Hvoluton.

1‘)"6 know a single bird which was first made known
by the finding of a fossil feather. It was thought
wonderful that such a perishable thing as a feather

“should be discovered and nothing more, and' so

it was, and for a long time nothing was
known of this bird except its feather, DBut
by and by one solitary specimen  was
discovered, which is now in the British Museum.
That solitary specimen is unfortunately devoid of its
head, but there is this wonderful peculiarity about
the creature, that while so far as its feet are known
it has all the characters of o bird, all those pecu-
liarities by which a bird is distinguished from a
reptile, when we examine the vertebral column, it
is unlike a bird and like a reptile. It had a long tail
with a fringe of feathers on each side. We find
that division of the wing which corresponds
with the hand, and the wing itself ditfering in
spects from the structure it
presents in a true pird. In a true bird the wing an-
swers to these three fingers—the thumb and next
two fingers of my hand—and these bones hehind the
fingers which 1 am touching are all fused together
in one mass—anchylosed, or coossified, as we say—
and the whole apparatus except the thumb is bound
up in a great sheath of integument, which supports
the feathers of the wing ; the edge of the arm, &c.,
carrying the feathers. [t is in that way that
the bird’s wing becomes an instrument of flight.
In this bird—the Archweopteryx—the upper arm
is like that of a bird; these two fore-arm bones
are more or less like that of a bird, but these
tingers are nob bound together—they are free,
and they are all terminated by strong claws not
like a bird, but evidently by such a structure as
reptiles possess, SO that in this single Archaop-
teryx you have an animal which becomes to' a
certain extent the midway place _betweeu a bird
a reptile. It is a Dbird 80 far. as
its hand and limbs areé concerned—it 18 .esseutmlly
and thoroughly 2 bird in the fact that it possesses
feathers, bub ib is much more 17Y0}’01‘1)* a rep-
tile in the tact that its anterior limb has seD-
arate bones resembling the forelimb of a 1‘.0]>hlle.
All these cases, so far as they g0, you wﬂl_;).);
serve, are in favor of evolution to this cxte-nt., tfllio
they show that in former periods o{ b
Wofld’s history there twere creatures C\lq{tu:i
which overstep the pounds of nl_l exis ?]1?
clagses and groups and tend t0 fill up ]‘uf
intervals which at present exist between tlw“"ﬁ“"up'
we can go further than this. It 18 1)03951b}e to i |
the interval between birds and rephiles 10 33,1;0 be
more striking manper. I don’t 8ay tl,]ﬂt] t}]';ftlc‘?.mhlc-
done by looking upon what are called t-]fil'.‘ T
tyls as the intermediate torm between b‘.]l( s Lof e
tiles, Thronghout the whole Se’lws,.\,ainn-lv
rocks we meeb with some excee -Lt'm
1 some of which atb

some very remarkable re
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and sometimes in a long tail, and in which the
bones of the skeleton present one of the peculiari-
ties which we often consider are most characteristic
of birds—that of being excavated and filled with
air, or having pneumatic cavities, which make the
creature specifically light in its flight.

1

IPTERODACTYLUS SPECTABILIS ( vor aeyery

Like a bird, this creature has a largish breast-
bone, witha crestupon it and a shoulder-girdle much
like a bird; but from that point onward, so far as I
can see, special, particular resemblances end, and-a
careful examination of the fore limbs shows you
that they are not birds’ wings; they are something
totally different from a bird’s wings. And then,
again (pointing to chart), those are not a bird’s pos-
terior extremities, but are rather what is termed
reptilian.  You will observe that the fore-arm
presents nothing that 1 need dwell upon, but
the bones of the hand are very wonderful.
There arve four fingers represented. These four
fingers are large, and three of them, these, which
answer to these three in my hands, are terminated
by claws, while the fourth is enormously
prolonged into a greab jointed style. Nothing
could be more unlike a bird’s elaw than this is. You
see at once from what I have stated about a bird’s
wing that there could be nothing more unlike a
bird’s wing than this is. It was concluded
by general réasoning that this finger was
made to support @ great web like a
bhat's wing.  Specimens NOW exist  showing
that this was really the case, that this eveature was
devoid of feathers, but the fingers supperted a vast
wob like abat’s wing. We see this ancient reptile
floated by a similar method, so that the Ptero-
although it isa flying reptile, although it

dactyl, Ve 2
presents some points of similarity to birds, yet is so
difforent from them that I do not think that we

t to regard it as one of the forms inter-
mediate between the reptile and the bird.
DINOSAURS TRUE INTERMEDIATE FORMS.
Sneh interm ediate forms are to he found, however,
by looking ina different direction. '1‘111'011;4]1 the whole‘
s(;.rios of mesozoic rocks there oceur reptiles, some of

have any righ

which are of gigantic dimensions ; in fact, they are
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have said that there can beno question, from
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Wwalls 5 3 3
‘alked upon their hindlegs, and in fact there are to
gigantic footsteps

:ii‘;‘}:t}l i thc‘ strata _Of E.nglarnd
“’hiclf izhe;]; gldeﬁ like tl;ls ;)f thve Brontozoum, and
Dillosam- o 711.1‘1 )e.uo dou ;? .“ere mnd(f by t]?e
o e s 1‘0 vemains of Wl]'lcll were found in
tilog ~ﬂne rock. = And kuox.vmg' that these rep-
the Chv lr‘lvt wallked upon theu.' hmd. legs- :m'd had
AN aracter genemlly of bm]‘s, did exist, it be-
es a. very important question whether those
Fl‘acks in the Conmnecticut Valley to which I referred
Just now, and swliclt formerly used to be unhesi-
tatingly referred to @ class of birds,
have been made either by true reptiles of this Dino-
Saurian type, or whether, if we could get hold of
the skeleton (which made these tracks, some of'
which are marvelously like bird’s tracks, we ghould

may not all |

Dot come upon exactly that' series of transitional
torms by which in former days the reptile was con-

nected with thie bird.
\ I dow’t think, ladies and gentlemen, that 1 need
insist upon the value of evidence of this kind. You
will ohserve that although it does not prove that

birds have originated from reptiles by the gmdnﬂl
reptile into & Dino-

modification of the ordinary
saurian form, and so into @ bird, yet it does
ay possibly have taken

show that that process m

it does show that there existed in

hich filled up one of the

largest gaps in existing animate nature; and that
kind of evidence which I stated "to

place, and
former times creatures w.

was exactly the
you in starting we are bound to meeb with in the
rocks if the hypothesis of evolution be correct.
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THE LECTURE.
1, ADIES AND GENTLEMEXN: In my last lecture I had
oceasion to place hefore you evidence derived from
fossil remaing, which, as T stated, was perfectly con-
sistent with the doctrine of evolution, avas favorable
to it, hut could not be pegarded as the highest kind
of evidence before that sort of evidence that we call

demonstrative. ;
1 fact, that as e &0 haclk in time

THEORY.

Notwithstanding 2 threatening S]“Vv o0 o HEE
Hall was crowded o1 the evening of f‘.eD_fh 22 fo A‘ ¥
the final lecture of prof. Huxley’s priet 501'1(19:Ct1]1.8
though strict!y 31‘21“““‘““‘70’ in fm:m, ﬂml (.onn-h—
kept the close attention of the nudwnce\]l lt] 17;of.
out. Only two new diﬂ_ﬂ‘l‘ﬂ'mﬂ were use(]l,].;:k‘boﬂ-[‘( ;
Huxley made & few drawings on X

ab
s
‘ an at the P
M_Ol‘(‘- froquent apy
Vious lectures.

lause was © . e
g, in which be re
Terre to his pleas?

1o final sentence \ L
nt experiences during llns;toirt
early v
ang by preparation t an ed

for departure ab

1 pointed out, 1
the great intervals which at present separate the
1;\1‘&'0:1' divisions of animals become more or Jess com=
t arance of interme-

pletely obliterated DY the appe
diate forms, 80 that if we tale the particular case of

reptiles and Tirds, upon which T dwelt at length, W'
find in the mMeszoil rocks animals which, if ranged
in series, would so completely bridge over the inter-
val between the reptile and the bird that it would
be very hard to 82Y where  the reptile ends
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and where the bird begi i ool
favorable as this of e\e*:ins.' Sad ety ise distinctly
Gl ution is far weightier thas
tha}”- upon which men undertake to say that tl ]
believe many important propositi il o sy
the highest kind of evi nsh Jun 16 sk
g ind of ey idence attained, for thi
reason. that, as it happens the illterme({' p his
to which I have referred do mnot oceur i mltlb e
order in which they ought to oceur, if n;’t © exact
1ad formed steps in the progression V’fr( I ?103 1'6{1].1y
to the bird; thatis to say, we find tl)l(;nL % l‘eph.le
cotemporaneous  deposits, whcre;\ts t‘ﬁzio.r.ms. e
ments of the demonstrative evidence Qf luuil-re-
demand that we should find the series of (ri"(l)ln'uuu
bul:weeu one group of animals and mmt']tea ‘ﬂt. ationg
order as they must have followed if th‘: 711’ e
stituted a succession of stages in time 0%—) 1ad con-
oll;nzcut of the form at which Tho;y ;ﬂt' tl!q devel-
rive. That is to say, the complete 9121?1'0137 ar-
the evolation of the bird from tlie reu ){“Ih ence of
call the demonstrative evidence 1)ec"11 »].,xe._w‘h“tl
highest form of this class of c‘v"iHCIJ‘Jlfu ¥ (oG
dence should be of this character, that e—that evi-
cient formation reptiles alone Shuulq 11]1 some an-
in'smne lu‘r.er formations birds should —ﬁ).e found;
with, a_ml in the intermediate forms we l‘jt be met;
cover in regular succession formg Whi/~18 0111‘.1 dis-
out to you which are intermediate bot ( 1 I pointeq
tile and the birds. Ween the rep.
CHARACTERISTICS OF THE Hopsp
The proof of evolution cannot }he
we hew‘e obtained evidence of tl;g C?’Tllﬂcte unti]
thﬂ,t'n“vulem‘e has of late years beelll i'c _"lr‘”f“‘_l‘, and
crmsulerulﬂe and continually incres (flthC‘)mmg in
Indeed it 1s somewhat sul‘l;riqilln- {lsmg quantity,
gquantity of that evidence, and ITo 10va %a{'ge i8 the
its nature, if we consider thas mlrw ?Ltl.m—{wtory is
evidence depends upon the 00“'1“'{,0 )t.'fmnng such
ticular locality of an undisturheq enee in that par-
through a long period of tyion x‘vhsfv:l“les deposited
further condition that each of t’he'ge](il,l Tequires the
be such that the animal remaing 5'111( c])omt-s. should
are not much disturbed, and are in{b ‘Jeflde(‘l in them
of great and perfect preservation E‘:d_f_lﬂd m a state
icind, as I have said, has of late 3:0'1 : }1(1ex1(:e of thig
1ating largely, and in respect to ql(lli‘li)(.}"‘x,n accumny-
animal Kingdom. But I wili ,&:Q](:z.t élilsxons of the
purpose only one particular (‘;m 0} Iy preseng,
adapted o the object I have in Ve ?rh.l‘?h I8 mope
the origin, to what we may call the ’)’?';Alt relates
of our most familiar domestic aﬁdiylurl(l %F{ree, of one
put I may say that in speaking of ﬂm‘l s‘fﬂ_le horge,
norse I shall use that term in g Lr(j Origin of ¢}
equivalent to the technical term g ',11@1-31 Selse ag
ing not what you ordinarily 1111(1(51‘313‘.1[]].1;81 and
also us,'sws' and their modifications /cll)iqg oy

horse 18 1 TMANY Ways a most 1-&1%;11‘]'(‘1?1&(5' The
masmich as it presents us with an ¢ fcl),<§ animg)
of the n?os:t» perfect pieces of m“(_]’}fa‘mlﬂo of (m(j,
amiimsl k.mr_*'dom. In fact, among ]'n(lllluery in the
not be said that there is any ](J(',()n‘l()ti;r nals if o, -

adapted to its purposes, doing go my e 80 Dertoe)
go small a quantity of f“(‘],.as thil-m Work v,
horse. And 48 a necessary consequeu:e fl‘lilm
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b, hug
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of perf i
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s 5 O.ftitf;n%e; ‘of 1tsrf01'm and the rhythm and
is, as you are 'uv:u' e fhb‘. yrme
Pl o t,th(v e, resident in its slender fore and
o b,e in”,y are flexible and elastic levers, ca-
b o toc, moved by very powerful muscles ;
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Evidences of Evolution.

ities, because I shall have to refer to them by and
by. Tho result of this modification is that the fore

With the'lower extremity that every distinet trace
of separution has vanished.
THE FOOT OF THE HORSE CONSIDERED.

I need not trouble you with the structure of this
Dortion that answers to the wrist, nor with a more
fuil description of the singnlar peculiarities of the
Dpart, because we can do without them for the pres-
ent, Mbut I will go on to a consideration of the re-
markable series of hones which terminates the fore
limbh. We have one continuous series in the middle
ling which terminates in the coffin bone of the
horse upon which the weight of the fore part of the
body is supported. This series answers to a fingcr
of my hand, and there are good reasons——-pﬁ‘l‘tecﬂy
valid and convineing Teasons, which I need not stay
tn' trouble you with—which are demonstrative that
this answers to the third finger of my hand enor-

mously enlarged. i

An+ it looks at titst as if there was only this one
finger in the horse’s foot. Butif I turn the skele'ton
round, I find on each side a bone shaped like a splint,
; arrow at the lower end,

broad at the upper and n :
one on each side. And those bones are obviously

and plainly and can be readily shown to be' ﬂl(’,- rudi-
ments of the bone which I am now touching in my
own hand—the metacarpal bones of the scc-
ond and of the fourth finger—so that we may
say that in the horse’s fore imb the radius and ulna
arZ\ fused together, that the middle part of the ulna
is excessively narrow, and that the foot is reduced
to the single middle finger, with rudiments of the
two other fingers, one on each side of it. Those
tacts are represented in the diagram I now show
vou of the recent horse. Here is the fore limb [point-
im_r to the diagram], with the metm-nrpnl bones and
the little gplint bones, one on each side. IF'snmc-
times happens that by way of a, monstrosity ;'m;
may have an existing horse x.ntl} one ot nﬂ.w.l o
these toes—that ig, provided with ifs terminal ‘1011‘1‘f5.
Let me now point out to _\,rm} wn:}’ﬁ n.l‘e Aﬂlevm\m{}.c:
teristics of the hindiimb. This lP”“m“%lff; Hl‘l)i.‘;;‘
gram] is the ghin bone of the htll‘%‘f’, an 11% rl:]%hlz
at fist to constitute the W}lol(\.(?f rlfe leg. : \l‘lh‘i(‘ll\ »
is o little splint at this point [1;111$|’1‘Il(l‘df_'} ¥ w4
1o yudiment of the small bone of. the l@g;[—?‘d Lwi(h
called the fipula—and then there 18 cn‘lfnf‘fifntq e
this great hone & ittle nodule Whl("l'l 16{;111‘::‘% q; f
lower end of the fibula. in just the stx‘lfl:")'zg‘t‘hgll()WL‘r
little nodule in the forc.hmb u]r:];v\élhwo o o
end of the ulna. Qo that in the leg A *\\;]xich exists

fication of the sameé character as tha i 5
_the sunpression of the greaterl

in the fore 1imb Eahe £ e Amion
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and hind limbs are converted into long, solid,

springy, elastic levers, which are the great instru-
ments of locomotion of the horse.
THE TEETH OF THE HORSE.
As might be expected, and as I have already said,

“the apparatus for providing this machine with the

fuel which it requires is also of a very highly differ-
entiated character. A horse has, or rafher may
have, 44 teeth, but it rarely happens that in our
existing horses you find more than 40—for a reason
which T will communicate directly—and in a mare it
commonly happens that you find no more than 36,
becanse the * tushes” or canine teeth of the mare,
are rarely developed. Then there are some curious
peculiarities ahout these tecth. As every one who
has had to do with horses knows, the cutting teeth
_the mcisors—are six above and six helow,
and those incisors present what is called a “mark;”
at least. that mark is usually present in horses up to
a certain age. Itisa sortof dark patch across the
middle of the tooth. The presence of that dark
pateh arises from a great peculiarity in the struc-
ture of the horse’s incisor tooth. It is in fact in sec-
tions ‘shaped in this fashion [illustrnting], consider-
ably curved, and with a deep pit in the middle, and
then a long fang. In the young foal this pit is very
deep. As the animal feeds, this space becomes filled
up with its fodder, that fodder hecomes more
or less carbonized, and then you have the dark mark,
and the reason the dark mark serves as an indica-
tion of age, is that as the horse feeds, thisis more and
more worn down, until at last, in an aged horse, the
tooth is worn beyond the bottom of the pit, and
the mark disappears. Then, as I said, the male
horse generally has canine teeth. We need not no-
tice their structure particularly. In the female,
these arve rarely present. Following that, you
may notice a very small and rudimentary
teoth, but that is very often absent. It
really represents the first tooth of the
grinding geries. Then there are usually to be found
six great teeth, with exceedingly long erowns. The
crowns, in fact, are 80 long that the teeth take a
very long time to wear down, whenee arvises the
possibility of the great age to which horses some-
times attain. This is shown in the side diagram.
Then the Dattern and structure of a horse’s tooth
ave very curious. The crown of the horse’s tooth
a very complicated pattern ; that is to say,
this to he one of the grinders of the left
side [il]ustr:lting] above, there is a kind of wall like
a double crescent. Then there are two other
jieh fall in that direction, and these are
#olds, and all the spaces hetween
rescentic ridges are filled up by a kind of bony
which is called cement. Consequently the
tooth i8 composed of very upeven
hard mass of the tooth, which is
vy much harder enamel,
ecen, the practical effeed of
1lstone.

presents
eupposing
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the ridges wear less swiftly than the intermediate
substance, and consequently the snrface always
keeps rouch and exerfs a crushing effect upon the
grain. The same is true of the horse’s tooth, and
consequently the grinding of the teeth one against
the other, instead of flattening the surface of the
teeth tends to keep them always irregular, and that
has a very great influence upon the rapid mastica-
tion of the hard gram or the hay upon which the
horse subsists.

I think that will suffice as g brief indication
of some of the most important peculiarities and
characteristics of the horse. If the hynothesis of
f_xvnluti(m is true, what ought to havpen when we
investigate the history of this animal ?  We know
f.hnt thf} mammaliau type, as a whole—that mamma-
lian animals—are characterized by the possession of
a perfectly distinet radius and nlna, two separate
and distinet movable bones.  We know farther
that mammals in general possess five toes, often
unequal, but still  ag completely  developed
as  the five digits of my hand. We know
further that the general type of mammal DOssesses in
the leg, not only a complete tilia, but a complete
fibula. The small hone of the leg is almost always
smaller than the tibia. The smhll bone of the Ie'?i-‘;
as a general rule a perfectly complete, disﬁli-tv
movable hone. Moreover, in the hind foot we ﬁlrui
in animals in general five distinet toes, just as we do
in the fore foot. Hence 1t follows ﬂ}i"lf we have ¢
differentiated animal like the horse, which hls ‘)1"0“
ceeded Dy way of evolution or gradual mrlu.lifli('q-
tion from a similar form 1)05;\\' sing  all T{l-
characteristics we find in mammals in ;(‘]101“11 Ii'
that be true, it follows that if Thcmh:) :H)V(\\‘ilel‘*
preserved in the series of rocles a complete i)igh\r‘j
of the horse, that is to say of the v:n'i/mw xf ; ‘
threugh which he hag passed, thoge szhmlgl(.,‘ n] 1)
gradually to Jead us hacl to some s(l»rtl& l-nﬁ? 411
which possessed g, rading, and an ulpg :”“’1 ('{i~'1‘i:]‘}f
complete tibia and fitrala, and in \\‘hi«"h thouj\w(:ev
five toes upon the fore limh, no Tess than uw;n the
hind limb. Moreover, in the average general TD‘I]I]I'
malian type, the higher Mmammalian, {w'(;ml "m :
constant rule an approximation to the nunﬂ)m‘-'o(f
44 cemplete teeth, of which Six  are maf%jnq
teeth, two" are canine, and the others of '\Av’hie‘;l
ave grinders, In  unmodified mammals e
find the incisors have mo pit, and th-n(’;
the erinding  tecth ag a  rule ’;H(‘]‘”‘l:w‘(“
in size from that which lies in front toward 1-1;},;5
which ]iq in the middle or at the hinder part of fil(;
series. Consequently, it the theory of evuhltinln be
correct«: if that hypothesis of the origin of li\’ix;r;
thmgs ?mw% a foundation, we ought to find iy ﬂ{é
series the forms which have prec
animals in which the naplc upon the incisor gpaq
ually more and more disappears, animaly 4in xiﬂl ?( 3
the canine teeth are present in bbth sexes g
mals in which the teetp gradually lose ¢
cations of their crowng and, hm"e a simp]
tshorfer crown, while atthe same time they ”‘11 el
inerease in size from the anterior end o% ;h
Yoward the posterior, Let us tuen 10 the f

:ded the horse,

y and anj.
the compy;.

ﬂd]lﬂ] y
€ Series
acts ang

se¢ how they bear upon the requircments of this
doctrine of evolution.
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of lhorses in the mogt supt;rﬁ( ilj { abundant vemains
: ; OSUSUperticial of | ,
tions—that is, the Dost-tertinyy O[. all these forms-
hes above the by JsuE’WhICh Immediately
are abundant in 4 Gave de’lm ) these horses, which
of England ang l‘lumpe‘thgflt‘l‘ and in the gravels
know the anatomieg] %l'llct; ¢ horseg, of which we
. . = 5 4 1 ’) o S .
in  all essentig] Teshecty l}l(' to' perfection, are
f\]nd that g true Of‘ 111\6 existing hopges.
; ; S L
])mt- latter part  of Th(‘ 11{1(, horses  of
(—;i:) l1111 1.‘110 middle apq “‘11'11[1@ Pilocene ' epoch.
5 . & s er pe £ 4 .
Wl]l'l((h’ . deposigg which b(l(n] ariset the pliocene
ch oceny g long
@ JeCur in G!CI.'H];[HV b & to that age, and
extent in Byig; SN and in Grepes. +
; | OTitain, ang jy, Ty ATeece, to some
mals which aye i, horee. 208, thers we fiyd ani-
ticulars whie ° A0r868 in 4114 o
Uch 1] , all fhe essential par-

works upon tp, i descl‘li))tlir\)i.’:hib»:‘i:\(')(:j‘llﬂill?
;11{(4]0;2]1:; Of- }‘11(’1'50 li])onAt!m
5 diﬁ.(”‘enCelmip'?pt:mt D“”i(ful;l:}}t they dlﬁk?}“
and hinq Jiy,j, ai 1ﬂ,e Structupe X f T}.“em -
that the bﬂne, o thap dm"t'l‘ence C((r)micilwinft(ﬁies

8 which .
dre 1616 e Tese 2 "
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splints, imperfect below, are as long as the middle
Inetacarpal bone, and that attached to tlfe_extremlty
of each is a small toe with its three joints of the
8ame general character as the middle toe, only very
uch smaller, and so disposed that they could have
had so very little importance that they must h:'wlei
been rather of the nature of the dgw c}aws 'Whlcr
are in the ruminant animals.” This Hlpp'arl_;)n, go
Eurcpean horse, in fact presents a foot Slﬁ}liiiin
that which you see here represented, exccgl Uer; A
the Buropean Hipparion these smaller meali i
further back, and these lateral toes areo

broportional size. i
But nevertheless we have here' a ]}ortsj](; me Mifgeros
7 t abortive in the ing
the lateral toes, almos e
loped. On care
horse, are fully develop: Ll
i ind i imals that also1n
B is traceable down to
limb the ulna is very thm,' yet lsb &,u Dl
the extremity. In the_ hind lim y'f,self iy
fibulg is pretty much asin thealllﬁﬁgll wﬁich b
b kil'ld Oifl icllll;gele older Pliocene f(?r-
meet_: e, i which  the modern horse
mations, I%ecomes entirely absent. So yglltsltitj
i alre_ady}f_r sarion is the form that immediate y
o hll)ﬁorse. Now let us go a step further
precedgdt t‘i‘ntinﬂ'] to these which are culled_ the
bapk D ‘{;LtiOTJS and which constitute the m}dd%e
chenetflfgnileposits of the terti,?u'y epoch. 'IEew
B Ofl in some parts of FEurope—in Germany, Cen-
g mn in France, and in Greece—-t_here you
t:ral Gaﬁ?ﬁe yz’mimals which differ essentially f:rox‘gf
?]?;1 m%%ern horse: all that they 1‘esem.bl§t;c(l)1§ horT5§e1;
in the broad features 'of their 01gz‘m)1z)‘ f 2y
iffi i B in the characters o
oy ?itllﬁnéulllfllllgg, and present important fezttlurei
fOl‘e_ml ce in the teeth. The forms t(_) thllll
s are what are known to constitute ht ei
ot mf’fro/vz'llwrium [illustrating].' We h&.\'(? t )erso .
genus An vnd the middle toe 18 Sm;l_nel mﬁrm
LISy h0n allower toes ave larger, and in fact 1;1'1,::9
pozt‘llgﬁ, ttltl)erest upon the ground, i n‘;liil wg(zh il
T o rtamce—not an onima
f{nlctionil;“}:l POllzﬂtl;CC 51111;) animal  with three
oW ¢ 3

. the fore arm YOU
ﬁﬁ;nctit(ilnalu;ﬁszs' % A‘Sg.ry mdjsjimct 11’03(?;511 ?Jlglgf
b e

rea?lily edistmgllisl}ablé I;l lslso;gj;ﬂ%nite&’ X\'lijh if,i
the pradius, 'bulf S‘[(';lll ,i)]g%tnzeet with three “‘”ﬂxﬁ-
In the hind lim g)e same struoture it ﬂ.ﬁie of he
?988; T'he(ie‘iiibithaﬁ there was jial ﬂ%igd{aibulw is
Xm,l e h_w.' § and in the hind le‘g. con to think

nchitherium, » cases I have 16280 - end of i
longe'r.. In angg. at any 1ate this 10‘_"‘“?1.11,1@ as @
That 135 comib OO0 bl ardine Y T e
litlustrating] is ;h ot exactly SSDEIE Gty
separable thoug the mosb curious © 31 " the
of Tode. BEL L e fomd Anchithe-
that Wm(-’hheteeth- The teeth Of t}lilfe incisors
character O.ﬂthe first place, 50 1AT ﬁb.Pthe pit i
;ilim hme'fnlzld , more rudimentary P ine testh
e congernet

what like this [drawing on the l?luckbpard]:
There are two crescents and two oblique ridges ;
while in the lower jaw you have the double
crescent and a very slight complica.tiorll at the fzx-
tremity. Itis quite obvious that this [ﬂlustmtl_ng
from drawing] is a simpler form than that. By in-
creasing the complexity of those teeth there Wz
have the horse’s teeth. These are all the forms m?

which we are acquainted respecting the past h]ts-
tory of the horse in Europe. When I }mppeued 0
occupy  myself with ~ this subject therf;
was some difficulty in tracing them, bui

they left mo doubt whatever in my mind that we
had here a genuine record of the history of the evo-
lution of the horse. You must understand that
every one of these forms in time has undoubted}y
become modified into various species and ‘the Iike,
and we cannot be absolutely certain that we hzn:e
the exact line of modification, bub it

was perfectly obvious that we had  here
in succession, in time, three forms, fuufla-
mentally modified, in the horse type, of Wiu]@h
the oldest came nearer to the gener.al mammal—
was far less modified than the Hipparion and Whﬁ.ﬁ
had taken place afterward. We saw that the ani-
mals which had existed afterward had uuflergono a
reduction of their limbs and toes, a reduction of the
Jower bones of the hind leg, a more complete coales-
cence of the fibula with the tibia. The: pattern of the
molar teeth had become more c.omphcated and the
entire space had become filled w1_th cement. vy
Consider what other a]tern:bt}\*e hypot‘fhesls lies
open to you unless you admit this. In this suecss-
sion of forms you have exactly that xyluch the
hypothesis of evolution demands. The history cor-
responds exactly with that you Woul_d construct
@ priori from the principles of evollu’uon. An al-
ternative hypothesis is hardly conceivable, .but the
only ono that could be framed would be this, that
the Anchitherium, the Hipparion, and the horse had
heen created separately and ab sepzmrat(? eD.O.ChS O’f
time, and for that there could ]?S no scientifie evi-
dence. And in the first plaee_l_t is not pretended
that there is the slightest cvn!ence of any other
kind that such successive c_‘re&.tlon h_ns ever taken
When I was investigating tpls subject au‘
the collections m Europe were accessible to me, and’
they had led myself, and I may say, as I happen!
0 Iknow by correspondence with him, had also le_.rl.
t.o. 5 éminent anatomist Prof. Lartet of Paris
Tr];ttlijzelﬁime eonclusions. Indeed, _the story 'is SL?:
ol that no one deserves any lmrtmularhcredlt foll
lihll\?mw so cbvious & conclusion. And since then,i
drawing toql inquiry has mnot only given us
paheown'togiiimﬂnrz u%et yknowledge o
gre&%&rsé-hke bforms, but by and by enabled:
Of‘ ., fll up the gaps iIn the series, and,
5 1:(?’t nd that series further back in tuue.]
to exte FOSSIL HORSES IN AMERICA. L
i s recently come to us, and as-
At IAOVET 11-,1 agnixpeote{l quarfer. You aed

edly from & mMOS ; ; g e
3?11 ed\bne thaLt when this country was first diseov
all awar

1 by Europeans there were found no traces of the
ered

place.

. The C'J;Hill ¥

Vastly smaller than in the hm’]s?ie glo lars are ghort;

D i) both sexes. ; is some-
2;16 me:senbn;ﬂ SR, and the pabtern

ere is

sxistence of the horsein any part of the American ¢On-
sxiste
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ok AR ribune Bxtra No. 36.—Prof. Hugxley in Ameri
: nt. , 8 well known, the a e
.eaﬂ.]er discoverersdwell upon the astoa:)cic?lunts PR | ook s Dol
soerdovsesdvell oy he i : mex_lt SR | e 1arities of that form, peculiariti
inted with that | rather a side bls‘ar(]) (‘3‘}711];1&6 s B eiz
an one in the direct li
ne of

"astounding phenomenon—a,
-Nevertheless, as soon as geoﬁgnsea‘ced Sona e design. B
‘51 thie dountty, fh WasHourtd 515' teg:m to be pursued | which cor Ut next comes the form of AMioki
horses like our European horses aljlrzzl‘;llzllms()fhwses_ srttaiponds pretty nearly with OWha;OIhl'ppus
fixlst at the present day—are to be foi_’,i‘g“.e swhich | has some mtef;e‘:tl_lchlthemum‘ of Europe, but Wnllfélh
dancein the most superficial deposits in thi; in abun- | toes—one Iar e ST présents i
just as they are in Europe. 8 country, | fourth toe ngfi?:hoge gl L tﬁz
d nswers to the little fin
ger of the

: For
ot Dihartno easibls sis it some reason | h
ggestion on that subject, | in frjer oy Db there is onl !
» | in the lateral toe of the hoou ya ’Ifuchmout of this, as

) rse. This is, how s
ever, as

80 far as I know, has been e—but f
A 3 mad b OrSome reason f E
or other the horse must have di out on thi . : T L de O ed b T
onti- i y
ed i1 Dosits h?Li © been enabl d to
n 18 ¢ 7 carr,

nent at some period i
1 preceding—h o
A g—how long we cannot, | ty With any degree of certaj s .
say—iho Tiscovay o erica by the Buropes © horse. In thj ainty in the history of
continent——i{l yosr ametica by the Europ t‘}’llis- Soritta, s s i: Am_encan tertiary, on the
el vo beon coversd on i 5 | Bobton deetios i cont_mued evenly down to the
marvel Ieferrednfﬁs of tertiur i, ;Lt tl_xese remains, Thsne-.nnd these older rocks yield
which T selrred © PRy e:v‘ening, Which g 0 | hippus has three to _’nwceue form termed Meso-
it a(lmira];JV‘éa]cﬁ]i(;zzecgtlve Pt t»ertizreys zhe rudiment represeei;.n frglilt and a large splint for
; e 3 or t 0 2 . 5 . : ]
organic remains, such as we had h];te}l;ieoser"atxon of til??abz];];dﬁ-} o andillle:]iilge? S i
- bl Gty a entire and the
, and there are sim
g ply an-

tion of in Europe. % conecep- y
pe. They have yielded fosgi C8D- | chitheroid sh .

sils in g, Bt thaey ort crowned teeth

18 18 probably t S

state of preservation and i
3 1 In number perf

ampled. And with res b Perfectly unex. : :
gearches of Leidy q'pdECt to the horse, the X- | of all—the Orohippus— gD parting difuover
sear and others have Te- | part of the eo which comes from y

s numerous forms of the  fogg shown | known. H cene formation, and is ¢ U
?mve Sxigted Bihb ViRnd temib ossil horge . is the oldest one
is op]y recently that the ver ; Bl'lt &
cozﬁ]‘c.‘rlved and most thoroughly and patinﬂa (mirably
out investigations of P ; D

rof. Marsh have given yg q that, 5o £
at, so far as present k
s n

just idea of the enormous w
calth and sei i
portance of these deposit e oot e, |- o g
posits. Thave had the ady m- | of the horse type is ex wedgo extonds, the history

tage of glancing over his 4 an- . i
and I can truly and leln?;l(l)ie_c‘ﬁlfns at NGW'H&VZE C?}lld_have been predi ctly and brecisely that which
as my knowledge extends mélhly: 8ay that, so far 1;21;101‘1)1(?5 of evolution, Anq ¢
Gby Wey comparahls %o tixem efr;ar i8 mothing in possess justifies ug he knowledge we nowy
the care with which the remains extent, or for
gether. or for their scientific import, ave been got to-
of fossils which he has brought forr ance to the serieg ) 2
That enormous collection has yieﬁetherﬂ
most striking character in regard te a e
ghe pedigree of the horse. And indlslél
¢
e

tioned a

a  well-develo
o pattern. So ;(;g
researches, to shoyw

bula, h eeth o slm

ul , and t e teet S |8}

ke(L are ilble, bhanks to these gres
a

m ﬂ:inS L i i W
of equine a}lim{llﬂ ©
i

[Avplause,] ; ;
.] | front g quine 3
dence of the | g gsdi:;fn: rudiment, of thgrt(ﬁm with four toes i,
S question of | plied, untj) of the fifth toe wﬂllmy)je Th“g probably

gradually sup-

which Prof. Marsh has ¢ the eviden . We co
ollected tends to Shofve which most assyre dllnyet lfo the five-toeq SR
e whole ge als, in

that you have in
5.2 Amteca
priginal seat of the equi the  trg . YALUE oy Ties t : R
in which the evidenc (111]_!1(? .13:)"1)(*,‘1;]]6 cou ‘e That is what I ol TGS EVIDE 0ok its origin,
nce of the primitive life ang mn%ly demonstrative _dmean, ladies gcr
odi- : &Vidence of and gentlemen
en, by

fication of the horse is far better preserveq i : evoluti
8 8ald to he g ution. An inductive

#urope; and Prof. Marsh’s ki than i
- D3 indness h n | facts
me to put b X . " as e A are em.
I efore you this diagram, ey ﬁ;‘;ﬁ}?d with i, Bhon;;; 0 by 1 n‘)nztrtated when the
n | there at ntire accordance

s q 5
ot scientifie proof,

which is & PePT i
n actual representation of g
Inductj
&
" ®  conclusiong which

which is preserved in New-H

. s -Haven i

time. Th i AL :

i Z Isluc?esS{on of forms which he hag bp ol R fot i :

care and ?_“ 8, in the first place therought exactly ag evolution at the L st

ar nd pat i fhic ‘ ~ . .
(Pliokippus), the conform ntiolzeofi 0'1;;111 hOf the hOrFf(; wf ‘g)hrecisely il thlg) 11: o heavenlsy ;’thlc"pemimn
¢ 18 limbs pre of the ohger ame ch gl s
8 preg Served ooty viey L ACher—t s
S with he coincidence

4 ar
Specimen | can  pg ey
said

some very slight deviations from t o
3 g £ m the : nts | As I e
and with shorter crow o gk ordinary hopg 48 L Mentioneq j theoreti
0 of the grinding teeth 'I:}l?e’ if it be & way 0;1 ;Hst now, there::“;al requirements.
» Lhen scape, fr nly wa,
» froy y of escape,

comes the form which
' ) or) epresent; j
Hipparion, which is the ]’9'ololzi;;cp?¢3the S

toes and the forearm and leg and +
60

m t
. thih(; conclusions which
Uppositi

8eparate e 8 have }, 1

6 : een ey
chs of ime, aﬂlildclliated T o
[ repeat, as I said
5 anyY§)9th981s ag ‘this there
as1 biigd tele»ntlﬁe evidence, and
» there iy mone which ie

EUI‘O 5 inds
“10bean | theg 3 Indicateq ;
having {lipge q{;e&e different fol.m('d! i

th to “Yhi(}]] T

e 3, €
referre and whie 8 1m ua :
il 1 8 t “ S| n th § n c
nor cg,
have I assur edl Y, 80 faI

Turopean Hipparion for this reason . it ig q
> 1018 devoi
d of
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requires a great deal of time.

Supported or pretends to be gupported by evidence
I can but think

%ﬁ authority of any other kind.
at the time will come when sucl suggestions as

the astronomer—or for
liam Thompson—comes
geological friend 1is qu
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But suppose NOW that
my friend Sir Wil-
d tells me that MY
g, and that he has
1d not possibly”

jnstance,
to me an
ite wron

thege, such obvious attempts 1o ~escapeé the b :
force of demonstration, will be put upon capital ev‘ldence to show that life cow
&  game footing as the supposition have existed upon the surface of the eart
by  some  writers, who  aI% I believe, 500,000,000, years ago, pecause the ealrﬂl
1ot completely extinct ab present, that fossils are would have be‘en too hot to allow ({f lgfé
not real existences, are No jndications of the exist- My rep]y i8,4.¢ T]:‘m,f} is not My afimr,hseiJ :
ence of the animals t0 which they seem to belong; that with the geologls.t, and “'hcfl you settle ﬂ't e”
but that they are either ports of nature oT special | tween yourselves I will agree with any con.cl.uswu-
o I heard suggested the | We take our time from the geologist, and it is mon-
strous that, having taken our time from the

creations, intended—as

other day — to test
‘evidenco 18

our faith. In fact, : ;
in  favor of | physical philosopher

the  whole

evolution, and there is none against i, AndIsay p}mr‘ sl}quld turn

that, although perfectly well aware of the seemIng we are going too fast. XVh'l
24 ¥ from what ap- | isit 2 fact that evoluti

amounf of time it took f
of the physicist and the
it is to deal with those g

difficulties which have been adduced
S med to bed gcientific founda-

pears to the uninfor ) 1
tion. ' I meeb constantly with the argume{:
that this doctrine of evolution cannob : g
correct, becauge it requires tl{e lapse of} a Pretr[lo'
of time in which duration of 'hfo upon the ea 1115 2 ﬂ
inconsistent with the conclusions arrived at by the .1_1\"ed qr 1;3 coh i
t: er and the physicist. 1 may venture to gay | fore my gelf when I und
A those conclusions, jnasmuch | tures before you.

3 camilial With

zlsa;z;;?ciar?;go,rwhen President of the Ge‘ol_o.gi.cal has been, 1
Society of London, 1 took the liberty of cntu_*lsmg have th paid
them, and of showing in what respects, as it ap- bef()?(? to leave

ocared to MO, they lacked complete z.md t?_mrough qua.h{led to de
ge;nonstmﬁou. But putting that point aside alto- | validity of the h.yptl)the
gether, suppose that, as the astronomers, or S0me (?’f before you the. princip
them, and S0MO physical philosophers tell us, it | ses must be judged;
is impossible that life could have endured upon apparent to you the 1
the earth for as long @ period as is required by the | the
doetrine of evolutiou——supposing that to be prov‘ed, pected and may be
what I wanb to lnow is, What is the the foundation this end I have not b

for the statement thatb v.avolub’oion does requ_ire
go great @ time ¢ The bmlongU. knows.nothm% ! by g
hatever of the amounb of time 'whlch 1.11510 argumen .,‘{m( .Ougc ;
B equired for the process of evolution. It 18 @ may have sometimes tri
})lfqi:(el::)rffact that those forms which I have de- inflicted upon you ¢
Sc}ﬁ)ed to you occur in the order which I have | be escaped, but whic

described to you in the tertiary formation. Butb 1 | some. But I shall

g} her
have not the glightest means of guessing \Y}Llel?tlm—
it took a million of years, or ten uulhons,1 or Lﬂhons
dred millions of yeuS or 2 t1}011sha-n( e]sn o0 | discussing ismo

] i : series of changes: 5 ST
of years to give Iise to that ser o eas of 8 rhetorical #oET

matter of fact the biologisb hag] o i e ok, b ot i‘
; i | of the trained in

vinced you that this

riving at any conclusion a8 1 cortain quantity o
which may be needed f0r % his facts 88 to | most accurat
talees . 1 did not, when

organic change. He 3 L Jing
time from the geologist: The glf"l}i’g;;:ﬁ;;ﬁs v | tures, think it nec
: o ot te ab which depOSHE - o
deration the rate & gt ~ on | a prologué
;nto ey he rate ab which denudation %oeso ;’frqnzﬂ‘ o
ormed and the Id oo o cortain con- | & stranger
By B | prief stay in your c0

£ the eart b
: which .
the t1m@ Wo5 L |y apd to believe

Q&

upon the gurface of tho © /
clusions more or less ]us’mﬁ:xble as to e jrae

ig required for the deposib of a certal O ation cansed of §0 mMany
rocks, and if he tells me that the tertiary IOIHILéuD- to imagine that
requﬂ*gd 500,000,000 years for its doposit, 1| press mselt 0 ¥
pose he has good ground for what he %ﬁysso" 1o | way as to be 80, e
take that as the measure of the (11\1‘@1"!10“ 1 to | ance: for, 80 far sl
evolutio‘n of the horse from the orohml}:itl pun- ot | perhapslmfw ad

o % i A oht, ‘
its present econdition, and it nlz i Vlsp;o:ess g | sberprising body of
a very 8

doubtedly evolution 18

round upon US and

not to enable those of you
attention
this room in a condition
cide upon the validity or the in-

gsort of cogency

genuine students and persons
the truth. Ihave not hesitated to ta
Tains of arguments, that I fear

have dong you the grea
my power in such a W

such as

’s clock, the physical philoso-

say
t we desire to prove is,
on took place? As to the
or that, Wwe are in the hands
astronomer, whose pusiness
uestions. i

FAREWELL WOR DS.

1 think, ladies and gentleme

nclusion of the
ertook to deliver these lec-

n, that I have now ar-
task which I set be-

My purpose and object
who
to these subjects

sis of evolution, hut to pub

les by which all gueh hypothe-
aud furthermore, 10 malke
ature of the evidence and

which is to be ex-
obtained from it. To
esitated in regarding you as
desirous of knowing
ke you through

ed your vatience, or to have

letails which eould not possibly
h may well have been weari-

rejoice—I shall consider I
test service which it was in
ay to do—if I have thus cou-
great question which we are

+ one to be discussed, dealt with—by
ghes or by loose and superﬁcial
t requires the keenest - attention
tellect and the patience of the
o observer. [Applause.]

1 commenced this geries of lec-
essary to preface them with

might be expected from
foreigner; for during my
uniry I have found it very

that @ stranger could be pos-
friends, and almost harder

the foreigner could ex-

our language in guch @
adily intelligible ‘to all appear-
an judge, that most intelligent
d mosb gingnlarly active and
the press, your press reporters,
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do mot seem to have been deterred by my
from giving the fullest account of
that I happen to have said.
But the vessel in +hich I ta
to-morrew morning is even no
moorings; I awake from my
other than a stranger ang af
to go back to my place an
doing so, let me, by way of

acecent
everything
[Great apvlause,]
ke my departure
W ready to, slip hep
delusion that I am
oreigner, T am ready
d country, but before
epilogue, tender to you
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