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THE UNIVERSITY OF ADELAIDE

COMMEMORATION,

The ceremony of admitting oandidate
Bachelors and graduates of other Universities
to degrees was performed at the Adelaide
University on Wednesday afternoon, De-
cember 21, in the Library. There wasa lﬁl:ﬂﬂ
attendance of ladies and gentlemen. The
Minister of Education (Hon, J. C. F. John-
gon) and Sir Henry Ayers occupied seats in
front of the platform, The Chancellor (Hoa.
S. J. Way, C.J,) presided, The members of
the Council and Senate assembled at 2.45
p.m. in the Mupseum in academic costume

roper to their respective degrees and offices.

he Council and Senate left the Museum at
3, and proceeded to the Library in the follow-
ing order:—The Council—The Chancellor
hﬂn. 8, J. Way, CJ.), Messcs, J. A,

artley, B.A., B.Sc,, W. Barlow, LLD,
Rev. D. Paton, M.A,, D.D,, Bishop Kennion,
M.A..D.D., Mr. W. R. Boothby, B A., Hon.
D. Murray, M.L.C., Mr. I, Ayers, MLA, Dr.
=, m  Whittell, Dr. E. C. Svicling, M.A.,
Dr. "B, “vr, v:"qh M.B., Mr.: (. Todd,
Gl-M.G.. Mi&l r- Wi S ] & ¥
'Mr. E. W, Hawker, LLB., MpP, Sir
J. Downer, K.C.M.G., QC, M.P., and
the Registrar of the University. The éumtﬁ
—Doctors of Laws, Doctors of Medicine,
Masters of Arts, Bachelors of Laws, Bache-
lors of Medicine, Bachelors of Arts, Bache-
lors of Science, Bachelors of Music, the
Clerk of the Senate. The Professorial Staff
of the University—Professor Tate, Professor
Rennie, Professor Ives, Professor Boulger,
Protessor Bragg. On reaching the Library
the Council . proceeded up the central aisle
and took their seats on the right hand of the
platform. The Chancellor, the Vice-Chan-
cellor (Dr; Farr), the Warden of the Senate,
Dr. Stirling, and the Registrar occupied seats
on the platform, and the Senate had seats on
the left of the platform.

CONFERRING DEGREES,

The Deans of the Faculties presented the
candidates in their respective Faculties to
the Chancellor, who conferred degrees on the
under-named candidates:—LL.B. Degree—
Frederick Pelham Rowley, William James

Isbister, John Alfred Northmore, Andrew |
Harriot Heaning, HEdgar Henry Limbert,

and Charles Mann, So. Degree—Danie
Walker. B.A., Degree—David Henry Hol-
lidge, Richard Bullock Andrews, Cecil Silas
Mead, Matthew Williams, and Thomas
Hudson Beare, 11 absentid.

The CHANCELLOR said Mr. T, Hudson
Beare was a student of this University, and
passed his examination in 1879. He passed
with distinction, and as a culmination to his
career here he obtained the South Australian
Scholarehip, and since he had been in Eng-
land he bhad continued his devotion to the
study of science with the same interest that
he had manifested in South Australia, and
recently he had been, after a keen competi-
tion, appointed to the distinguished office of
Lecturer on Engineering in Watt-Heriot
College, in the city of Edinburgh. (Applause.)
It was thnuﬁht y the Council of the Uni-
versity, and he was quite sure that
their feelmga would be ratified by the
Senate and the public, that he had
not only done honour to the University
but to the colony since he had left
it, and therefore they felt justified in bestow-
ing npon him the degree of B.A. in absentid.
(Applause.)

STOW PRIZEMAN.

The Dean of the Faculty of the Law pre-
sented to the Chancellor the Stow prizeman,
MI: Wi Ji Iﬂbiﬂbﬂr.

-The = CHANCELLOR _congratulated Mr.
Isbister npon his distinguished career, and
said he looked upon him as one of the most
distinguished scholars in the law study for
some years past. Tha prize, he understood,
had not been awarded for two, if not for
three, years, and he again congratulated Mr.
Isbister nupon his success, and he predicted

for bim au honourable career. (Cheers.)
JOHN HOWARD aLARK SCHOLAR.

The Dean of the Faculty vf arts presont
to the Vice-Chancellor Mr. Ala:a.ndgr erll?i
:i::li!l winner of theJohn Howard Clark Scholar-

The CHANCELLOR congratulated Mr, Wyllie
upon his success, and uE::;[n;l his name wuul';. be
on the records of the University for all time,

SIR T. ELDER'S PRIZE FOR PHYSIOLOGY,

The Dean of the Faculty of Medicine pre-
sented to the Chancellor Henry A. Powell
(student of medicine)asthe winneroftheabove
prize, and recommended James Anderson
and Samuel Gen§, non-graduating students.

The CHANCELLOR, in congratulating Mr.,
Powell, said his name would now be coupled
with_ that of one of the most distingnished
men in South Australia,

The REGISTRAR then read the names of the
succesaful candidates in the first classes of
the public examinations.




" Let me try to make this also clearer hi an
illustration. As I stand here, an object I hopo
of sympathy in my difficult ition, at any
rate an object of the external world so far as
¢ach one of you is concerned, rays of light
from my body imrl)in e upon a certain portion
of your eyes called the retina. There an
image of me is formed as the result of the
passage of tho rays of light throu h other
parts of your eyes which posseas we -knowan
simple optlcal proporties. As a consequence of
the impact of Phﬂu rays upon the rotina some
kind of disturbance takes place ia ite delicate
and sensitive substance, That disturbance
acts like the battery in a telegraphic syatem
in 8o far that it couses an impulse to trave
from the retina along the nerve of sight,
which we may liken to the telegraph wire, to
certain portions of the brain at ita other end.
There again in the nervous tissues of the
brain substance other disturbances take
place, and it is then, and not till then, that
you perceive me, or, as we say, become
copscious of my  presence before you,
Now this sort of statement is all very woll as
a mere catalogne of the eveots which take
place and of the localities ia which they
ocenr, but it does not in the least explain
the senso of sight..  YWhat we want
to  know is somecthiog ,.more about
these disturbances that I epoak. of
What, for instance, is the exact natare
of the events which occur in the retina ou
the impact of rays of light sufliciently potent
to start an impuise travelling along the optic
nerve like the cnrrent along the electric
wire, and to set going.. other .and
corrclative  disturbances in  the brain?
Is it a change of the cleotrical condi-
tion of the parts? Then 'we hope to be
able to make it evident,' Is il a chemical
action or decompotition? Then chemical
analyeis may eventually tell us something of
its nature. So again questions of precisel
tho same nature, only more intricate, await
us in the enquiry as to what takes place in
the inmost recesses of the brain itself on ve-
ceipt of the impulse by the optic nerve. What
are the subtle events yet unrecognisable by
analysis or measurement which ensue amidst
the cells and fibres of the brain substance
that arc the cause of your being able o say
with confidence, **I see before me a man
atrug:ﬁling to mal::a clear an important physio-
logical conception.” To this perception the
man in question hopes that some of you will
be able now to add the admission, *'aund I
begin to have some sort of notion of what ho
is trying to explain,” :

Whether the Physiologist will ever reach
a complete understanding of the probleme
underlying such operations of the body as I
have described may possibly be opea to
doubt, for it involves a conception in termsof
matter and force of that mysterisus thing we
call life, but nothing short ot this is his aim ;
and it may be at least said of modera Phyaio-
;Iugf that it has perceived the only road b
which such a solution can be reached, an
that far away through the gloom of our
present ignorance it sees a dim glimmering of -

reat truths that may one day be revealed.
hat then is this road? ow have we
reached the place whereon we stand? Whither
must we wend onr way to reach the goal? To
these questions, at least, I may venture with-
out presumption to offer an answer.

The foundation-stone of modern Physio-
logy may be said to have been laid hlv) the
elucidation of the circulation of the blood
by Harvey in 1628 in his memorable work,
“Exercitatio de Motu Cordis et Sanguianis.”
Although medicine as an empirical art of
henlinﬁ had made some progress, and espe:
cially had a zonsiderable acquaintance with
anatomy permitted a good many advances to.
be made in_practical and operative surgery;
yet there had been nothing mx!wrnu.uhing a
conception of thetiue principlesot Physioloxy
until the appearance of Harvoy's great work,
But, 48 happens in so many other discoveries,
it waa for another to realize more fully the
significance -of the ‘prineiple  involved in.

arvey’s. explanation and to extend its
application. That rinciple waal the
applicability of physical’ and mechanical
explanations ‘to vital operations generally,
Hitherto livingactions were Erﬁhmuﬂ on the
gupposition  that all parta of the body were
permeated and animated by a subtle pnewma
or spirit, to whoee ackivity tho actions were
sap od to be'due, The lineal dezcendant
of this view was the humoral pathology of
our forefathers, which conceicad that diseases
were actual entities or humours, which counld
be concentrated, disperacd, or drnpgad about
from one part of the body to another by
blisters, issues, and other active medication,
which wa# eo much in vogune with practi-
tioners of the old school. Even nowamon
‘the enthusiastic exponents of domestic medi-
cine one sces a survival of ithis prevailing
idea in a tgo lively faith in the dizpersive or
expulsive power: of blisters an other
forms of counterdrritation. “Nor as a
scientific idea was the doctrino of animal
spirits at all improved upon by the barren
conception which sn ed it, that life was

due to & special innate vital principle animat-
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THE AXNUAL ADDRESS, | |
Dr. E. C. Srmuxe, M.A, delivered
the annual address as follows :— .
THE AIMS AND METHODS OF THE BIOLOGICAL
SOIENCES.
Mr. Chancellor, Mr. Vice-Chancellor, Mem-
bers of the Conucil and Senate, Ladies and

Gentlemen— <
Ever since the establishment ol this annual

' address it has seemed a8 if the prin-
| cilirlu underlylog the selection of him who is
ca

led the orator is to afford to each teacher in
turn an opportanity of delivering an apologia
and of standiog forth as the champion an
the expouent of the particular merits of
those subjects which he represents in the
gcheme of University education ; aad 1 thiak
it may have been perceived that this principle
of eelection has led to a pleasant and honour-
able rivalry between the teachers in the per-
formance of this annual task—a rivalr
which has to a great dogree resolved itsolt
into a friendly controversy between the
advocates of a predominant. scientific or
literary trainiog. 1t is a strong temptation
to me to follow in the footsteps of my immao-
diate predecessors, to reveal myself a stron
artizan of the school of science to which
olong, and, to the beat of my humble
ability, to make my address somowhat of a
counterblast to thoge who have so ably and
go bighly advocated literature as the most
golid basis for a liberal education. Bat 1
shall not deliberately do so, Firvat of all,
because a controversy too loog continued is
apt to become ‘wearisome to those who are
not direct participators in it; in the second
place, becaunse perceive that the claime
of ecience as on ' cducational factor
in_ this  University run no riek of
being ecither overlooked or underesti-
moted : and lastly, because I have come to
the conclusion that my classical colleaizues
may possibly be right in their contention
that & too great predominance of science in
our curriculum may possibly lead to an unde-
girable neglect of pure literary culture and
a consequent risk of making our educativn
one-sided. I think that my literary col-
lengues may have scarcely expected such an
adm'ssion from me, but [ make it ungrudg-
iI:%E and with due deliberation. Iurther, if
it be any consolation to them, I will add that
the position in which I find myself to.day
accentuates unpleasantly a regret I have
often felt that a purely scientitic training has
cauged me to feel acutely the want of thoso
arts . and refinements of a ocultured style,
which were 80 conspicuous in an address of
my colleague, Professor Kelly, on an oceasion
gimilar to this two vears ago, and still more
recently in an admirable discourse delivered
in this hall by the Primate of Australia,
Bishop Barry.

1 offer these remarks with the intention of
making it clear that I wish to approach the
thﬂmi subject of educational controversyin a
conciliatory frame of mind, and indeed I am
willing toadmit that the partizans of science
may have sometimes been a little lacking in
this respect, and that they have sometimes
laid themselves open to the charge of that
very intolerance and agressiveness ' of
methods and manner which they so often find
necessary to expose and condemn in others.
I trust 1 may be pardoned by my scientific
friends for thus presuming to sound this one
note of warning, and that I shall not in con-
gequence be looked upon as disloyal to our
canse,

At such a time and place I need offer no
excuse for making some phase of educationthe
subject of my address. If, as I expect, some

rtion of what I shall say is familiar to my

earers, I would nurge that education 1s one
of those matters in which much that has been
sald will bear saying over aghin; and if,
in Bome respects, my point of view of it
differs from that which has beén most fre-
quently presented to you, 1 suggos! that in
educationas in manyother matters it is whole-
gome for the mind to contemplate it from all
aspects; and besides, I know not how I should
accomplish my task if I were not encouraged
and -permitted to speak of those things of
which 1 am least ignorant. | I will ask yon
to-day to look'at things from the point of
view of the Biologist, who, I think above all
men, has a right to be heard on this question
of eduoation, for he itis,ifany one; who holds
the key to the fandamental problems of mind,
ond of that body of which mind is merely an
expression. Therefore 1 Pmpqﬁu to speak of
the Biological Sciences—of their scope, aim3,
and methode, of their educationsl valae, and,
if time permits, of their relasion to other

_selences and to the arts of -medicine and
- BUrgery. :

|

‘How far the expectation i¢ jus

And- first-of atl;~that we may start ‘on
common ground, what is this: Biology of

_which I presume to speak ? . Biology belonga

to a group of studies which have in common
the great fact that they deal with what goes
on in the universe, or, in other words, which
are concerned in the investigation, of the
order of nature, It is a very genoral state-
ment which for the present we may [admit
that all thiogs are divided by an impassable
barrier. into the two great realms of animate
and inanimate, living and _nnn—lhinda matter.

tified that we

may one cay pass this harrier will partly

from what I shall have tosay. So
?E'p:lunur studies relate to the world which

lives, weo desiguate thom ag Biological, and at




- friend Sir Henry Ayers present on the occa-

eion, and he would take the opporbtunity of .

intimating that he was prepared to vacate

his position on the Finance Committee of the
University in favour of Sir Heory, whom he

" heped to see once more on the Council of the

University. He was also glad to note the

presence of the Hon. the Mipister of Hduca-

tion, and he took the occasion to thank his

- (Government for the vote of £250 towards the

exiesior improvement of the University. He |

was sure all present would regret the |

absence of His Kxcellency the Governor, |
who was detained by another en-
gagement., The Warden was also un-
avoidably absent, it being speech-day aft
Prince Alfred Collcge. He would express
the pleasure of every member of the Univer-
gity at the recent well-merited honour con-
ferred by the Queen upon Sir T. Elder, whose
health he was glad to say wasg rapidly im-
proving. (Applause.) He would have re-
ferred to these matters, and also to the great
debt the whole of South Australia owed to
the late Sir W. W. Hughes for his liberality
as founder of the University. He would
have also said something of the losa to the
Oniversity throngh the illness of Pro-
tessor Kelly and the retirement of Mr.
Phillips, their Law Lecturer for some
years, whose ability and learning were
so marked. All those were points
upon which he could have addressed
had the weather not bsen so depressing, and
in consideration for his hearers he would say
no more, but merely introduce the new Vice-
Chancellor (Dr. Farr), in whose hands he felt
assured the office would suffer no diminution
in dignity or usefulness. (Applause.) In
conclusion he thanked Dr. Stirling on behalf
of the University for his admirable address— |
an address of singular eloquence, singular
grasp, and singular power, which was worthy
of the occasion, worthy of the University, |
and worthy of Dr. Stirling’s high reputation.
(A%Elanae.

e proceedings then terminated.




1 have ventured to speak my convictions
perhapas over-boldly, partly to offer such
exposition as I can ofa group of sciences
which are new ecnough for their scope and
aims to be yeb ill-understood by many, aod
partly to express my opinion, that the surcst
and best foundation for that complex super-
structure woé call a liberal education. ir
goience, in virtue, both of its methods and of
its facts. 'The facts, perchanco, like othor!
focts, may bo forgotten, bat the np[rit-ni-]
philosophic enquiry, wholesome scepticism,
and veritable craving after accuracy remain
OVer 28 & ]mhin;i posscseion and as applicable’
to any walk of life as they are to tho scienceof
which theso faculties were tten. And
yet, as 1 have indicated, the facts aro not
casily forgotten, First, because the manner
in which they are communicated creates a
far more vivid aod lasting impression of
them than those which are derived solely
from books ; and, sccondly, becauso thoy in
the highest degree are calcolated to excite
that interest and attention without which
the attempt to impart knowledge is to repeat
the labours of Sisyphus and the Danaides,
Amobpget tho Blological Seclences I claim
a_ prominent place for Human Physi.
clogy, not opnly because of its eminently
useful and practical import, as underlylog
every Phuu of ' our oxistence, ' whether
physical, mental, moral, or material ; but
also, to uee the eloquent words of the greatest
living kiologiat of our time, Profcssor Huxloy,
becauro ** Human Phyaiology is in itself an
education broader and more cﬂmgnruhnmiw
than much that pastes under that namo,
There is no side of the Intellect which it does
not call into play, no region of knowledge
into which citherites roots or its branches do
not extend,  Like the Atlantic, betweon the
Uld and the New World, its waves wash the
shores of the two worlds of matter and miund ;
its tributary strcams flow from both ; throngh
its waters, as yet unfurrowed: by thoe keel-of
any Columbus, lics the road, if such thera be,
[rom the one to the other; far away from
that North-YWeat Pasaago of mero speculation
in which so many brave souls have been help-
lessly frozen up,” .

I had it in my mind to speak to you of the
intimate rvelationship . of the Biologieal
Sciences to tho arta of Medicine and
Sargery, and cspeclally of the extraordinary
light which biological Investigations have
thrown upon the origin and nature of thoso
terrible scourges of the human race kooivn ns
the infections discascs, but n silent monitor
warns me that I bave already trespassed too
long upon your iodulgent forbsarance, I
W"E{ merely cravo your permission to addross
a fow last words, 1t m:f be of hope and en-
couragement to my friende, tho students of
the Medical School, with whose work it e
to me & veritable pleasure to bo associated.
They have Ezrhnpl received scant nnf:ﬂnrlsg!-
ment by ing conatantly told that tho
medical profcssion is overcrowded, and that
their chance of a moccoasful career in it Is
slender,  Alas!it is too true that tho stress
and straln of compotition will make life
arduous for them as for others who
RYC €D in its toll and ' strife,
Assuredly the prizes of tho medical proles-
sion are fow and far between. Its rewadrds
oven for tho, most conspicuouns mervices to
humanity are paltry, and offered with so
spariog and grudging a hand that they are
not worth acceptance. Estimated by a money
standard, it has been traly sald that it ia
scarcely worth Iallnwinf. ow, then, can I
stand here and offer, as Il do, my sinceresat con.
ratalations to those who are about to
ollow a calling so profitleza and barren of |
what the world calls honour? It is' becaase
I believe they will have their roward-—
a reward far above wealth ‘and’ social
distinction In tho content which ‘lics
in  the folfilment of " a hiﬁ‘h duty
in a great and moble caase; and in ‘tho
satiafaction which springs from: thoe har-
monious exercise of tho I:Iﬁ eat {acultics and
broadest sympathiea of the mind, Lot mo
nalke mr friends and fellow-atudoents to recall
to their minds tho worda of n charncter of
Charles Dickens,, in speaking of hér hus-
tand, a doctor, and bo of good:chéor:—
“ Wo are not rich in ‘the Banlk, batwe Lhave
alwaya proapered, and we have quito enongh.
I never walk out with: my husbaod bot I
hear tho people blesa him ; I never go Into n
house of any degree but T heat his praides, or
s¢co thom in grateful eyes; I never lio down
at pight but 1 know thatin tho courso'of that
day he has alleviated palo'and scothed romo
fellow:-creature in the time of need. '1 know
that from' tho beds ‘of thoso who 'wora past
recovery thanks' have oftén gooe up in tho
Inat hour for his paticat minissration.” Isnot
this to be rich ¥ 4

You; I think in after yoars they will find
that thereis o true ring in theso farowell
words of the herolae of ** Bleak House,'" and
that thoogh wealth and worldly aucoeas ma
not bo theirs, they will s¥ill, by keeping ptead-
fastly in their minds the high ideal of un-
solfish duty which liea’ before them, and by
endeavouring to attaln anto it, achleva a far
better and a nobler success, for they will be
gocd moen and truo, i

The Cuaxcxrror said ho thought ho m‘}ﬁht
claim that his administration of tho oflice
that afternoon leant on the side of meray, for
in the oppreesivoe stato of the atmosphére ho
intended to omit the annual custom of de-
livering an address. Ho must, howaver
expreas tho pleasare ho folt at seeing his old



towards the advance of soientific knowledge ¢
Some important contributions, doubt:

less, bave emanated from the colonies,
but they ' have too often been the
work of those who have come
to us, and have snatched their discoveries
from under our cyes. Of purely Australian
work of science, as of art, there has been next
to nothing. Wlm is to blame? Iatelligence
in our youth is not lacking, as witness many
a successful competition in the larger arena of
the old country. Teachers who have largely
ingpired and grﬁpa.rnd them for that success
aro not probably deficient cither in zeal and
skill in teaching, The standard of Univer-
sity trainiog is at least as high as the average
standard in the older institutions in England,
nay, higher and more exacting than in many
of these, and yet hardly ever do we see the
Australian student inspired with the holy
z¢al of original research, or the wealthy
citizen desirous of offering either sympathy
or pecuniary assistance to its encouragement.

Blame the teachers if you will for not setting
more often an example, but remember that
they are a feeble folk and few, often heavily
weighted with - tutorial duties, which, more
exacting in their demands upon the time than
in British Universities, leaves but little leisure
for independeat work. If you condemn the
apathy and want of enterprise of the studeat
forget not that if the ascent to Parnassus is
difticult the Hill of Science is also steep and

stony, and that an exacting curriculum

scarcely permits hima halting-place whence he
may discern the beauties of the surrounding
scenery. More than this—and I say it with

due deliberation—an excessive tendency on

our part to multiply formal lectures not only

causes the student delays in his course, but,

what is worse, diminishes his self-reliance by

encouraging him to rely unduly on the assis-.
tance of others in difficulties which he ought

to surmount with his. own stout heart.

Rather, I think, must this acknowledged

dearth of aemntiﬁu work be attribnted to the

various causes inseparably associated with

the conditions of a new and growing com-

munity, which will probably in the course of

time disappear, as they. have disappeared

elsewhere under similar circumstances.

Of these causes no doubt the most consider-
able is the absence of a class representing
learned leisure, which, by wealth, or at least
by [competency, is freed from the stern
necessity of devoting its best and freshest
energies to the pressing task of bread winning,
and, at the same time, possesses the neces-
sary training and qualifications of the inves-
tigator. Wealthy citizens we have, it is true,
and to the honcur and credit of some—but
very tew—it can be said that they have nnb}iy
asnd usefully bestowed their riches for the ad-
vancement of science. Let us hope that
some love of learning also exists amongst us;
but how seldom are the two attributes o
wealth and laarning seen in that happy
copjunction from which may flow a bene-
ficent stream of encouragement both to
gcience and to art? Fuarther, thereis to be
observed a lack of appreciation of the

ractical benefits derived from science, both

the public and in our rulers, who look }
upon scientific men with a vague pity as
amiable enthusinsts and unpractical ¢
dreamers, forgetting altogether that it is
largely to the labours of scientific men that '*
::lhu material progress at least of the world is )r
ue,

These offects arise, as I have said, from the !
conditions of our young society, and can only o
be removed as it advances in wisdom and
welfare, but there are others also for which °
the same excuse cannot be offered. Does i
the physical development of our youth require 5
that inordinate devotion in season and out of
seagon to athletic sporte which is so charac- T
teristic of Australians? Surely it 18 not ua- .
reasopable to desire that a part of that
splendid ‘energy, thus expended withont I
adequate return, should be diverted 1nto |
more unseful and rational paths without in
any way sacrificing the sounduess of the body
to the health of the mind, which latter con- |,
sideration often seems lost sight of alto-

ether. Here, as in all things, moderation 2
g the silken string running through the pearl §
chain of all virtues, and I respectfully submit
this maxim for the consideration of those !
whom it may concern, 1

But it will surely be asked to what end
have I taken advantage:of my position 0
raige, perhaps nnduly rp{ horn cn high and i}
to vaunt the olu.éma ug.Bm ugjr}lnu pomtiuinto ;
thoso eat and good men wWho I10r 80 10DE |
and nngtl;ften have told us that the best foun- |
dation for a liberal education is_that which
stands upon the ancient ways, Wherein, in ©
truth, do these poor remarks of mine either }

Point a moral or adorn & tale A
| that is worth your listening to. 3 £

‘I
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- 1am well aware thav to arguments of this
nature is commonly meted out tho censure
implied by the term utilitarianism, more
often than not preceded by an uncompli:
mentary adjective—a meatal characteristie
which, in the minds of many estimable
pereons, i8 only less objectionable than that
materialism which Is supposed to be the
epecial atiribute of scientitic men and the
witvma ratio of the Biologist; but I cannot
now enter into the question whether these
terms are wisely and correctly applied or not,
Whether or not, with Bentham and Mill, we
make the Prmmplu of utility the primary
basis of all law, I must confess mysoll a
utilitarian so far asto consider that know-
ledge to be of the greatest value which tends
to this self-preservation and to success in the
struggle for existence.  But I do not on that
account loge sight of the fact that there is
largely developed in us an wsthetic side, if [
may use in its original sense o torm that has
become defiled by modern misapplication in
one of thoee strange crazes which, like an
attack of bysterin, seems to bhave infected
& section of the community, nor, perhaps,
can we easily overcatimate the happiness
that lermﬁﬂ from the appreciation of all that
is good and beautiful, I will claim for the
Biological “Sciences that thoy ia a large
measure contribute a trainiog of the mind
that is essential to this end,. By making us |
familiar with the animate world they offer an
unending seriea of living pictures whosze
beauty lies not merely in the more obvious
attributes of outward form and ecolour, bat
in ‘the varied functions and relationships
which to the initiated lie hidden in their
plan and intimate structure. No plaat, no
animal, but teaches  us something now.
Every form of life suggests problems of which
the aimﬁﬂeat mu?' be made intelligible to a
little child, while the solution of the more
difficult calls for the employment .of the
highest faculties of the iatelligence and
loys ‘contribution on all that" kindred
eclence  has made known, . To the
pleasures of intellectunl exercizse there
may be added the joy of the discoverer, and
Eerchmuu the satistaction of having contri-

nted something to the stock of human
knowledge, something towards the sum of
human bappiness, It is to me a surprising
fact that people should be content to grow
ap 80 Ignorant of the wonders of Nature, for
we have only to touch them with the hand of
inquiry for them to be revealed to us in all
their marvellonsness, If, traly, we caonot
learn all Natore's sccrets we can at least
pass through the gates of eclence and learn
what a world of wonder and of beanty lies
beyond ; and the more we learn of it the
more wonderful and the more beautiful does
1t appear. : [

In travelling through new countries
how different are the feelings of & man in-
structed in natural scienco to those of the
nninstructed. To the one all forms of life and
vegotation are only what they appear—they
teach no lesgon, thay are barren of sugges-
tion ; to the other everything is an object for
comparigon with the forms he knmows—new
l‘[:[;hta are thrown upon old questions, or new
ideas spring into the mind, to ripen and
mature and qniﬂkﬁn(ﬁ 745

Not only with the sense
Of present pleasure, bat with pleasing thoughts
That in this moment there is lifo and food
For future years.

I snapect most of my hearers have read thoso
incomparable books of travel, ** A Natural-
ist’s Voyage Round the World,” by Charles
Darwin, aud ** The Mnlu_}:hﬁmhiuulngd." by
Alfred Ruesell Wallace, eso voyhges illus-
trate, how to minds not 80 much stoved with
biological lore-as trained to appreciate the
value of biological facts; theopportanities of
travel revealed to: their authors the greatest
biclogical conception™ of our age, If wo
canpot’ all, like, 'Darwin.or. Wallace, bause
5 DeW lirht to break upon the world, we
oan at least ‘be ueeful in oar generation.
And « it is ‘only necoesary forilius to
look . around: ab: tho conditions of ‘our
country _for us, to realise how much,
ite prosperity is duo fo the practical applica-
tions of biological generalisations, how much
yet remains to be done in this respooct
nnd how much we have suffered from havin
In'some cases failed toappreciate the condi-
tions aflecting both animal and vegetable life,
Nor need we in all things be mere learnersa—
the peculiar circumstances of onr 1sland con-
tinent, in respect of its antiqune and primi-
tive types of life, quaint survivala of a by-
gone past, give us an opportunity, not only
of investigating | in tho ivdigenous fauoa
biological problems of the highest interest,
but ‘also’ of watchiog, uader aspects alto-
gether novel and exceptional, the variations
of typeu and the growth of species—in short, -
the great problem of evolution amongst those
more recent and more highly developed
forms of life which have been inttoduaced.
How is it, then, that with such opportani-
tics awaiting us, Australia has dono 8o little




each added mmﬂhlnﬁ to our store of know-
ledge according to his lightws; but what I
am upholding is the cardinal fact that
geience invites—nay; insists—that all dogma
of suthority should from time to time be

d through the salutary cracible of fresh
trial and uxli;anmunt‘ whereby it may receive
either an abundant verification or a clear
disproof—healthful alike in the interests of
truth and of our mental characters,

There aro those, doubtless, to whom such
an attitude of mind as this on the part of
science savours of a ecepticism undesirable
and uppardonable, and, inanticipation of such
a judgment, I will ask that it shall bo remem-
bered that almost every advance in natural
knowledge which has contributed so abun-
dantly to tho ©progress of the world
bas eprupg from a flood of scientiflc dis-
covery, the very mainspring of which has
been the rejection of authority, on reference
to that ultimate Ccurt of Avpeal, trial and
u:puriment: and if this spirit of sceptizism
be then condemned I see not how the pro-
grees iteell which has sprung from its whole-
gome and benclicent exercise shall not also
be condemned. Take almost any single
soientitic discovery which has marked an
epoch and revolutionized the course of
human affairs, and see whether this has not
been the case, By what methods wero the
truths established? By observation, experi-
ment, demonstration.  What gave rise to
those methods? A philosophic doubt of the
corrcotnees of pre-existing authority, What
was tho greéeatest obstacle to the ac-
ceptance of the new doctrine? The dogma
of authority. And as it was in the
dark nges, 8o we often see it in our own
days. That spirit of intolerance which in
ancient times brought the aged and infirm
GGalileo to his knees, and led Giordano
Bruno - to the stake, has its modera
uqﬁuvalent in the abuse and wilification
which are heaped upon the "devoted
heads  of those pationt seckers after
truth, who, having found it, have had the
courage of their convictions to enunciate it in
the face of the dictates of an unyieldiog and
relentlees authority, But which has eventu-
ally triumphed? Is mnot the answer
written in the book of time, and is it not
the same answer always? *‘ Magna esl
veritas el provalebit.”

I will pass now from the methods of Biology
to the question of the intrinsic value of the
facts which it presents, and though perhaps
the ground on which I shall stand may  be
more secure against controversy, yet I admit
freely that it is not so much by 1ts facts as
by its methods that Biology should be judged
as o means of education. No acquaintance
with facts, however useful and valuable in
themselves, can be' a substitute for that
calling forth of the intelligence and syste-
matic discipline of the mental powers which
every ono will agree is the primary considera-
tion in an educational system. It is only as
compared with other facts that I desire to
extol those of the Biological Sciences, and in
such a question it becomes necessary of course
to set before us some criterion of value, I do
not know that we can better estimate the
worth of any kind of knowxledge as know-
ledge than in respect to its capacity to give
its poszessors the best means of belug useful
and happy in their generation. If these words
are uged in their fullest significance, and they
imply a good deal, I am not aware that there
can be any higher aim for education so far as
its subject matter is concerned. For useful-
ness implies advantage to others as well as to
ourselves, and from the power and oppor-
tunity to appreciate the good and beautiful
springe much of human happiness.- This
definition may not perhaps meet the require-
ments of a complete ethical syetem, but a life
in which

Each may find his own in all men's good

constitutes at least a standard not naworthy
of our imitation. ! s
To the Biologist the primary test of utility
of any physical or mental attribute must
depend upon its power of contributing to the
preservation and perpetuation of the specles
and I do not sce how tho sternest muralIsE
can take any other view of the matter,, The
maintenance of moral laws im lies the exis-
tence of a society which is to be guided by
‘them, and without which ‘moral laws woula
have no reason for existence, The integrity
and existonce of & society is entirely depen-
dent upon the preservation of the individuals
composing it ; all those factors, then, which
contribute to the preservation of the indi-
vidual become of fundamental importance as
conterving the basis, the raw material, 8o to
speak, of all societies, from whose subsequent
operations alone moral. lawe proceed,
other considerations, therefore, must in the
first place give way to those which snbserve
this end, 1t will surely not be necessary for
me, at this time and place, to take up the
cudgels of argument in support of the self-
E‘u’ilftnt proposition _that it is Biologioal
Science, and Biological Science only, Which
fulfils this condition. Its very name signalizes
its character 88 covering. all the activities
which together constitute what we, call life.
It is, in troth, the trunk of the great tred of
“knowledze whose branches overshadow every

f our existence. . 14
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|  But this is by no moans tho same thing o

us not try to know; and great and

.d.ifligu i‘:u are ihmrqnntiunu thoy are to the
Physiologist merely problems, insolable i
on like for the present, but which probably
iffer in degree rather than in kisd from
other problems of the living body, and which,

, it is quite ible may not be
E:nm:dﬁu hope o uvﬂngunl golution,

17! this be so—and, as I say, there is.at least
some reason to beliovo that it may bo—if, in
truth, this legitimate striviog of the Biologist
to display the mechanisms of organio n.-:tiun:i

.often denounced as a hatefu
Whhh “tfmh lile of ita myatery, ahould

attompb €< ]
desired roward in  a better
:..;&1 d tlrt;.l.ar ingight into  the ecasentlal
pature of ‘vital actions, ono thing at
least is made abundantly clear, nnmalg, that
tho amplification and extension of the methods
of chemistryand electricity, and by amore ex.
tonded application of theso and of the laws
of molecular physiecs to the varied operations
of the animal y. Herein lies the koy.
As in the past, Chemistry and Physics have
enabled us to explain much that was formerly
myaterious and Inexplicable in tho simpler
phenomena of life, #o in the future we mas
confidently hope that the great and marvel-
lous advances which are being made in both
theso branches of scienco will bring to the
aszistanocs of the Biologist lmlPruﬂ-d methods
of research and a moreabundant knowledge,
which may shed a flood of light upon qaecs-
tions that are at present beyond his ken,
Perbaps it will ba a happy rolief to some of
my hearers if I now pass from questions such
as these, which may savour of hopeless
tracscendentalism to the more immediataly
yractical issue of the value of the Biological
Scioncea as factors in education,  The educa-
tional value of any subject .'m.f depend either
apon its utility as a mental discipline or
upon the oxtent to which its faocts contribute
to that oguregate of capitalized experience
which we eall knowledge:; and I am ‘well
aware that if controversy were the primary
object of this address it would be incombaat
upon me in this place to enter fully into the
merits of Biology in its disciplinary aspectas,
To do_ this, however, would bo to enter
d_lre-:tlr_mtn a discussion of that very ques-
tion which I have expressed myself desirous
of avoiding, namely,’ the well-worn contro-
versy as to the relative merita of a classical
and scientific training, I shall not be able to
avoid this issue altogether, but any allusion
to it shall only be incidental. I will claim
for Blology the highest advantages that are |
claimed by its advocates for a scientilic traia- |
141]s %ﬂnﬂrhl]}'. Those advantages are vary
brietly the inculeation and strengthoning of
habits of observation, accurscy, comparison
asnd reflection, on the proper exercise o
which faculties depend succoss and advauce
in any walk of life, That theso are indeed
the . faculties whish it is the -frimnr
object of education to promote, I thin
will be admitted freely by my classieal
friends, who can make ' no ' higher
claim for their own methods ; but with this
consentus of opinion as to tho end to be
achieved, I fear there will be no agreement
between Science and Litérature as to' the
means to the end, either in regard to mothod
or to subject matter. According to our ways
of thinking, the conspicuouns superiority of
acience, ;considered as a mental disciplice,
over the literature of the ancients, lies in the
circumstance that in the former the mind is
brought into direct relationship with facts in
place of forms of expression, with which.the
classical training primarily deals. . There can,
I think, be little doubt that whon thiogs are
presented in the form of demonstrable facts
our notions of them acquire a vividness and
a reality, which is 'unl{ possible when meuntal
ideas are reinforced by a constant flow of
visual'and other impressions that stream into
tho mind through the various bodily senses,
Further, it is a claim of science, and I think
» strong one, that it sccks not to carry con-
viction to the mind by.any obiler dictum of
autherity, but expressly suggeats by its funda.
meéntal methods of observation and oxpari-
ment in the great realms of nature *‘ an ulti-
mate Court of  Appeal,” to which ‘all may
apply . with the certainty that, in things
knowable, a verdict uninfluenced by any bias,
prejudice, or tradition, will be'given to him
who underastands those methods and ri,:htlg
applies them. Ope outcome at'least of suc
an appeal is a practical acquaintance with
the value of evidence that can scarcely be
reached in any other,way. Need Xadd that
the man'who commends “himsolf to us for his
prudénce, sagacity, and thatrare commodity,:
sound common scnse, deserves his reputation;
only to the extent to which ‘his, actions snd
judgments. are based upon & corrcet. appre-
ciation of the relative value of tho facts and
conditions of his surroundiog circumstanses,
So much, I think, can scarcely be said of
classica as they are usually learned, where
the ' facts are /altogethen subordinated to
forms of expression or the appreciation of
literary' elegance ; books and not things are .
their tools, and the dogma of anthority orer-
nhsdﬂ}ﬁ every stage, nud constitutes its final
and irrevocable Court of Appeal. 5
I know well that I'am bound to fall foul of
thoee who will say thav it is mot'a good
thing to réject aunthority, neither am' I now
maintainiog that anthority is altogether t» be
sct aside, for education, as well as ‘man
other questicns, would be manifestly reduced |
to an absurdity if everythiog had 'ta be
proved anew, and nothing might bs taken
on truat from our great forefathers, who have

honestly laboured in their day, and have |




iog and porvading all living things, and quite
in ﬂpﬁnﬁgnt of structure and organization—a
conception which, by makiog no effort to
- explain anything, served merely a8 a son.
venient oloak for ignorance, and rendered
' any advance impractioable by placing the
whole question at issue beyond the pale of
investigation,
It was reserved for René Desoartes, the
pbilosopher of Touraine, to set us on the
rieht track, which we have been steadily
following over since. He it was who, stimu-
lated by the discovery of the mechanios of
the liviog. body, as shown by Harvey's ex-
planation of the circulation; and. by the
“mechanics of the universe, as displayed by
- Galileo, formulated from his philosophic
retirement in Holland, those phyeical
doctrines which were' destined to be at once
the keynote and the mainspring of modern
Physiology. He it was whose whole life's
work exemplified the lofty guide for conduct
which he preached—"*' Learn what is true in
order to do right.”

Since the time of Harvey and Descartes the
methods of Physiology have become more and
more the methods of physical science, parti-
cularly those of Chemistry and Eleotricity,
and its best discoverica and greateat progress
have been uucntmll(f due tothe application to
it of chemical and electrical methods of
rescarch,

Once more let me in explanation offer a
familior illustration. All the movementa of
the body are doe to the shortening or con-
traction of certain structures called muscles,
perhaps better known to you as flesh. Under
tho old animistic dootrine this well-known
ewelling or bulging of the muscle when it
contracts was supposed to be due to the
descent of the pnéuma or animal
gpirits along the nerves into the musclos,
causing them to contract and  swe
In the way that is familiar to you.
Now weoe know, at least, that this so-called
" descent of spirits alon the nerve is but the
passage of an electrical current, which can be
made evident and measured by sensitive in-
struments. The swelling of the muscle, to
which the passage of the electrical vurrent in
the nerve gives rise, is similarly associated
with measurable electrical disturbances,
though the salient feature of a muscular
contraction is a chemical rather than an
electrical change. There ensues, in response
to what may be called the electrical message
carried by the nerve, a sudden explosive de-
' composition of some complex, unstable chemi-

cal gubstance: in the muscle, which brings
about” a rearrangement of its molecules, in
such a way that it becomes shorter and
stouter, and in 80 shortening pulls upon
the bones, which themselves. constitute a
system of levers, In this way we get the
various movements of the body.

So far we see our way  pretty oclearly,
Chemical analysis and electrical measure-
ment have permitted, if not a complete at
least, a rational and partial explana-
tion of these and ‘many other actions
that were formerly attributed to migra-
tory spirits; - -but far away in the
dim background of this explanation lies
ancther and a greater question, which is yet
unsolved. How and whence originates that
electrical message to which - the muscle
answers by the rearrangement of its mole-
cules and the shortening of its fibres? We
say that it originates in the brain; nay
more, in certain cases, involving many
muscles  and . the most complicated
movements, we can say - that it
originates . in = a  particular spot of
brain = substance no largef than a pea,
What, then, is the natare of those events
occurring in this nerve substance which, with
or without the implication of consciousness,
or will, muf lead to the contraction of macy
muscles, all in orderly, harmonious, and pur-
posive sequence? Tnis briogs us back again
to the kernel of the whole matter, In the
essential nature of nervous actions lies the
great lfral:nhlam whichis before us, and the solu.
tion of 1t means probably nothing leas than an
answer to all those other kindred queations
Whlﬂ'h have 80 often and for so long perplexed
men’s minds. What mysterious link binds
mind to matter ; whence conecionsness and
volition ; wherein lies the marvellous poten:
tialities of that microscopic globule we call
the ovam that may yot contain the possibili.
ties of a Newton or a Shakspearo ? short,
what is the nature of life itself ; whence came
1ts earliest germa ; why its inevitable ending |
does death, in truth, end all * this stranga
eventful history ?’ Not in deapair, but in all
humility, let the Physiologist answer for him!
self, 1 cannot say. \
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" Let me try to make this also clearer hi an
illustration. As I stand here, an object I hopo
of sympathy in my difficult ition, at any
rate an object of the external world so far as
¢ach one of you is concerned, rays of light
from my body imrl)in e upon a certain portion
of your eyes called the retina. There an
image of me is formed as the result of the
passage of tho rays of light throu h other
parts of your eyes which posseas we -knowan
simple optlcal proporties. As a consequence of
the impact of Phﬂu rays upon the rotina some
kind of disturbance takes place ia ite delicate
and sensitive substance, That disturbance
acts like the battery in a telegraphic syatem
in 8o far that it couses an impulse to trave
from the retina along the nerve of sight,
which we may liken to the telegraph wire, to
certain portions of the brain at ita other end.
There again in the nervous tissues of the
brain substance other disturbances take
place, and it is then, and not till then, that
you perceive me, or, as we say, become
copscious of my  presence before you,
Now this sort of statement is all very woll as
a mere catalogne of the eveots which take
place and of the localities ia which they
ocenr, but it does not in the least explain
the senso of sight..  YWhat we want
to  know is somecthiog ,.more about
these disturbances that I epoak. of
What, for instance, is the exact natare
of the events which occur in the retina ou
the impact of rays of light sufliciently potent
to start an impuise travelling along the optic
nerve like the cnrrent along the electric
wire, and to set going.. other .and
corrclative  disturbances in  the brain?
Is it a change of the cleotrical condi-
tion of the parts? Then 'we hope to be
able to make it evident,' Is il a chemical
action or decompotition? Then chemical
analyeis may eventually tell us something of
its nature. So again questions of precisel
tho same nature, only more intricate, await
us in the enquiry as to what takes place in
the inmost recesses of the brain itself on ve-
ceipt of the impulse by the optic nerve. What
are the subtle events yet unrecognisable by
analysis or measurement which ensue amidst
the cells and fibres of the brain substance
that arc the cause of your being able o say
with confidence, **I see before me a man
atrug:ﬁling to mal::a clear an important physio-
logical conception.” To this perception the
man in question hopes that some of you will
be able now to add the admission, *'aund I
begin to have some sort of notion of what ho
is trying to explain,” :

Whether the Physiologist will ever reach
a complete understanding of the probleme
underlying such operations of the body as I
have described may possibly be opea to
doubt, for it involves a conception in termsof
matter and force of that mysterisus thing we
call life, but nothing short ot this is his aim ;
and it may be at least said of modera Phyaio-
;Iugf that it has perceived the only road b
which such a solution can be reached, an
that far away through the gloom of our
present ignorance it sees a dim glimmering of -

reat truths that may one day be revealed.
hat then is this road? ow have we
reached the place whereon we stand? Whither
must we wend onr way to reach the goal? To
these questions, at least, I may venture with-
out presumption to offer an answer.

The foundation-stone of modern Physio-
logy may be said to have been laid hlv) the
elucidation of the circulation of the blood
by Harvey in 1628 in his memorable work,
“Exercitatio de Motu Cordis et Sanguianis.”
Although medicine as an empirical art of
henlinﬁ had made some progress, and espe:
cially had a zonsiderable acquaintance with
anatomy permitted a good many advances to.
be made in_practical and operative surgery;
yet there had been nothing mx!wrnu.uhing a
conception of thetiue principlesot Physioloxy
until the appearance of Harvoy's great work,
But, 48 happens in so many other discoveries,
it waa for another to realize more fully the
significance -of the ‘prineiple  involved in.

arvey’s. explanation and to extend its
application. That rinciple waal the
applicability of physical’ and mechanical
explanations ‘to vital operations generally,
Hitherto livingactions were Erﬁhmuﬂ on the
gupposition  that all parta of the body were
permeated and animated by a subtle pnewma
or spirit, to whoee ackivity tho actions were
sap od to be'due, The lineal dezcendant
of this view was the humoral pathology of
our forefathers, which conceicad that diseases
were actual entities or humours, which counld
be concentrated, disperacd, or drnpgad about
from one part of the body to another by
blisters, issues, and other active medication,
which wa# eo much in vogune with practi-
tioners of the old school. Even nowamon
‘the enthusiastic exponents of domestic medi-
cine one sces a survival of ithis prevailing
idea in a tgo lively faith in the dizpersive or
expulsive power: of blisters an other
forms of counterdrritation. “Nor as a
scientific idea was the doctrino of animal
spirits at all improved upon by the barren
conception which sn ed it, that life was

due to & special innate vital principle animat-






