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ues. Strange but true, tht si m'iny should tind it difficuit to make any

distinction between Sunîil iy as i dî;y ýýf rist froin pleiasturp, and Sunday as
a day of rest from pain and w.or1. YonwLrzî of six iiiglits, you brain-
weary a'ith the wit ait( wiîd )m of liLtrrv soireps,-ic mazy he very îa

ant for vou to find- ever ailt anoti a q) tp vi ere- immdi( 'nay lia qotiei

serene discourse, or drowsy music. IBut sureiy a. very vast tlifftrtic î,îust

exist betweeil yotî r rcqureivmî tq 1111- tliose of a it gii i n t hi- linitier

of relaxation after duty. 1 f Ne are to jîîdg' a mian lîy lus pleaslires, the

easier of aCCe55 wvv nake thîe noble oiles ý, ife, t h Ie e' Far frui

desirinîg the Art Galilr should nert!the eltîmrc'b, one would reotui-

menti its heing closed durin- îîîoinnz s- r\ icie. l'ut bi'lieve ine, an itter

uioo pa-te in a Picturu gaicry '.nitt, aji aie'ii sp-ot i

listeiiini tu beautiful, coiiipi-1i-î.,i!e iiii.,ie oî any ki iii, iu a lhai ll,~

strict silence andi decorum should be maintaineti, would be of more profit

te our servants and workmen than many of the ways in which lite is
wasted by thein at present.

THE PROGRESS 0F SCIENCE FROM 1836 TO 1836.

So much interest was manifesteti in Toronto last spring in Dr. Wallace's
lectures at the UJniversity on the IlDarwinian Theery and Colour in

Nature," and the discussion on Evolution which resulted from the former,

that a review of the progress ef science during the last ifty years, abriàged

froun the Forinightly, may, it i8 hopeti, not prove unacceptable.

1{ALF a century ago there were many and distinct sciences, but hardIv

any conception of science at large, as a singie-rounded and connected
whole. It was a point of honour in fact with e.aclî particular department
not to encroachi on the territory of those that lay nearest to it. Within

the realmn of each separate stuiiy, iii like maini'r, railoir truthï stood

severely apart from one another ; electi'icity refusttd to be at on(, with

magnetisin, and înagnetismn wag hardly on speaking terms with the voltaic

current. The sciences were each a line collection of heterogeneous facts

or unassorted laws ; they waitedthe advent of their unknewn Newtons to
fait iute systematic and organic order.

In the pride ef our hiearts we forget for the most part how very young

science is. Amn- the concrete soietîces, Astronomy, the eldest horn, had

advanced farbhiest ; whGn our age was still younig it hal reached the stage
of wide general laws and evolutionary aspirations. GeoIogy had only jnst

begun te emerge from the earliest phase of pureile hypotheses inte the

period ef collection andi arrangement of tacts. Biology, hardly yet knowni

by any better or truer naine than natural history, consisted mainly of a

jumble of halt-classifled details. Psychology stili wandered disconsolate in

the misty domain of the abstract metaphysician. The sciencau of man, of

language, of societies, of religion, had net even begun to exist. The anti-

quity et our race, the natural genesis of arts andi knowledge, the enigin et

articulate speech or of religious ideas, were scarcely debatable questions.

Chemistry stili renîiained very înuch in the condition of Mrs. Jellabys1
cupboard.

The great campaign of the nnity an<1 uniformity of nature was the first

to be fonght, and in that campaign tîýt catri est decisive battle was waged

over the blootiless fieldi of geology. In 1837-to accept a purely arbitrary

date for tlio beginning of our epoch-Lyell hati alreatiy publisheti his sober
and senîsible "Principles," anti the old doctrine of recurrent catastrophes

and perloilicîl cataclysmus was totteriuîg to its faîl lu both hemispheres.
But eveui tho uniformitarianisin for which Lyell bravely fought anti

conquered was in itself but a scrappy and piecemeal conception aide by
side with the wider and far more general views which fitty years have

slowly hrought about. One lias only te open the IlText-Book of Geologye"

by Lyell's far abler modern disciple, Archibald Geikie, lin ortier to' see the

vast advance made lu our ideas as to the world's history dnring the course
of the last haIt century.

Evolution is not synonymens with Darwinism. The whole imonsity

exceetis the part. Darwinisin forma but a small chapter in the history of

a far larger and more coînprehotîsive mnovement of the humian mind. In

its astronomical. development Evolution bad alr*eady formulated itself with

perfect distinctness bezfore the period with which we have specially te deal.

(Jeology then teok up the nvolutionary parable, anti,. accepting on trust

from Astronomy, the earth itself as a cooling sphereiti et incandescent

matter, it hias traceti eut the varlous ateps b j which the crust assumeti its

present ferm, and the continents andi oceans their present distribution.
Lt ils beginning te be possible by convergence et evitience, as the Americani

geologists have shown, anti as Geikie bas exemuplifieti, te re-write in part

the hîstory ef continents anti eceans, and te realise each great landi mass as

an organic whole, gradually evolvet inl a definite direction, anti growing

trem age te age by regular accretiens.
Lt would be inmpossible te pass over in silence, in hewever brief a notice,

the special history ef the glacial epoch theory-a theory reterring indeed only

te a single episode in the life of our planet, but traught with such immense

censequence te plants and animaIs and te man in particular, that it rises

into very high importance among the scientific discoveries of our own era.

Deinanstratien of the fact that the receut perioti was precedeti by a long

reign of ice anti snow in' tlîe nortliern anti southern hemispheres alike, we

ewe mainly te the fiery anti nagnetic geniua of Agassiz ; anti the proof

that this glacial perieti hati many places et botter anti celder inter spella

bas been werked up in marvellens detail by James Geikie auJ other able

coadjutors.
Upon the glacial epoch depenti se many peculiarities lu the distribution

of plant anti animal formq at the preseut day, that it bias corne to assume

quite exceptional importance ameng late geelogical anti biological theories.

Standing at the very tbreshold et the recent period, tlîe great ice age forma
the fixeti date from which everything in modern Europe anti America
begins-it is the real flood which stands te the truc stery et our continent
anti our race lu the saine relation as the Noachian deluge stood te the tra-
ditional world et our pre-scientific ancestors. Modemn histery begins wlth
the glacial epoch.

Evelution on the organic aide bas heen cbiefly expoundeti in Englanti
by Darwin, Huxley, Spencer, and Wallace, anti on the whole, tbough et

world-wide acceptauce, it has been a peculiarly English movemont. Our

age bas discovereti for the first time the cumulative value ef the infinitesi-

mal. Il Many a little makes a mickle "-that was Lyell's key in geolegy,

that was Darwin's key in the science et lite. Hlerbert Spencer's

IlPrinciples et Biology," mest fully sums up the whole aspect et evolu-
tien as applieti te the genesis et organic beings. In 1837 the science ot

man, anti the sciences that gather round 'tbe persenality et man, liati

scarcely yet begun te bc dreamit of. But evolutionisin anti geological
investigation have revelutieniseti our conception et our own species, anti et

the place whicli it holds lu the hierarchy et the universe. The im-petus it

bas gîven te the sciences which specially deat with nian, lias been simply

incalculable. Philolegy has been revelutieniseti. Lnguage has tolti us a

new stery. Words, lîke fessils, have been matie te yielti Up their implicit

secrets. Anthropolegy anti Sociolegy have acquireti the ratîk et dtistinct
sciences. Comparative mythology anti folk lare.have asserteti their rigbts te

a full hearing. Evelutionisim has penetrateti ail the studies which bear upeni

the divisions et human life. Language, etb nography, histery, lnw, ethics,
anti politics have ail felt the widening wave et its influence. The idea, et

development bas been applieti te speech, te writing, te arts, te literaturt,
nay even te ceins.

Lu Psychology the evolutienary impulse has mainly mamîltested i tself

ln Herbert Spencer, anti te a less degree in Bain, Tully, Ronmanes, Croonlu

Robertson, anti ethers ot their schouls. The tievelopment c olmnd lu mani

anti animal hias been traceti with the tievelopment et the matdýrial organisin.
Instinct has been clearly separateti train reason ; the workiîig et intelhi

geuc anti et moral feeling has been recognise i l hrse anti tiog in elehn

adparrot, in bee anti ant, in anail anti spider. But the evolutienary
meveunent as a wbole sums itself up meat tully et ahl ini the pei'son anti

writings Ot Hlerbert Spencer, whose active lite alunost exactly covers anti

coincities with our hait century.
Second only in importance te the evolutionary mevenient ameug the

scientific ativances et our owil day inust be reckoneti the establishment of
that protound funtiaiental physical principle, the Conservation ot EnergY.
Starting f rom this settleti point it soon becanie dlea te physical thinkers that

every species of euergy was more or less readîly convertible inte every

other ; this principle was origiually known under the name et the
Pereiqteice of Force ; but as time went on the untierlymng distinction

betweeu force anti energy came te be more tietinitely realiseti, and th"t
plirase Il onservation et Energy "began te supersetie the eider anti more

evreneous termiîiology. These twe great prinuiples-E vol tien anti the

Conservation et Energy-orin the main bulk et our age's addition te the

werld's accuinulateti stock et knowletige. Acneng the separate scienceSu
however, many wentiertul ativances have aise been matie. Electricity bati

hartily got bayonti the stage et an elegant amusement at the epeninlfet

our epocb ; its connection with magnetism had net long been proved.

The wbele theery et electricity as a mode et energy bas since been tulll
exploreti anti expoundeti; the telephene anti microphone have been initro-

duceti; secentiary batteries have been formeti anti inîproveti; the dyia'

me has become a cemmon ebýect lu the country ; anti the electric ligbt'
bas grown under our very eyes into practical anti extremely tiazzling
reality.

Iu physica the series et investigations which led Up te the disceverY et

the law et conservation, has aIse illustrateti nîany miner principles et the
first importance. The truc theory et heat anti the laws of radiant elnelgY

bave been divineti anti toîmulateti. Trhe untiulatory theory et li ght-'
theory ef the previeus quarter century-bas been universally adepted and
justifieti. Thermo-tiynamics have been elevateti into a great anti iincreasinlg
brancb et science. The causes et glacier motion have been investîgateti anti

establisbed. Photegraphy bas almost pasqeti threugh an entire lite cycle.

The polarisation et light bas been ebserveti anti studieti. Spectrurn

analysis bas coîne into the front rank as an instrument et research.

Lu Chemistry the ativance bias been more lu tietail than elsewhere&

Chemical science alone still remains a semewhat tragmentary mas8 et

indîvidual tacts, unilluminateti as yet by the broati ligbt et any great n

ahl embracing general principles. Mathematica have aIse undergene. 0
new development, scarcely capable et comprehensible reproduction. fti?»

ways slightly antetiate the epoch ; the telegrapb is just ceeval with it

Tbe first submarine cable was lu 1851 ; the first trausatlantic in 1866.
Electro-plating, the steam. hammer, the Armstong gun aîîd the Besse""er
precesa, mat net be tergetten. Among the concrete sciences A &strenoIY
bas matie vast ativances during the past haîf century. The inventioni et

the spectroscope, anîd the rapid tevelopment ef spectrum analysisu have
placet inl the bauds et the astrenemers a methoti anti au instrument inte""rl
lu value euly te the telescope. Our knewletige et the sun's constitution
lu particular bas matie great strides. We knew our central luminarY. nol

as a mass et intensely heateti gas, surroundeti by a shell et luriineu$

clouti; the photosphere tormeti by the cooliug et condensable vapeurs 0-t

the surface wbere exposeti te the colti et enter space. Nasmyth's observations
on our own deati satellite, the meen, have given us a graphic anti app51llin

picture ef a wemn-eut worlt inl the last stage et liteless, waterlessy a...
airlesa decrepitude. Ln the practical application et biological anti phYBî

logical science te, the wauts anti tiseasea et buinan lite, twe at lest dies
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