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On Teaching Natural Science in Schools.
By J. M. Wisox, M.A., F.G.S.,, F.R.AS.
(Concluded.)

The next training subject is unquestionably Experimental

hysics. This term is used commonly to denote the sciences
which can be studied experimentally, without an extensive
knowledge of mathematics, and excludes Chemistry. Mechanics
and Mechanism, Heat and Light, Electricity and Magnetism,
Hydrostatics, Hydrodynamics, Pneumatics, and Acoustics are
the principal branches of the subject. In selecting from them the
subjects most fit for use at schools, and in choosing the order in
which they should be taught, we must be guided by the prin-
ciples already enunciated. We must proceed from the concrete to
the abstract, from the familiar to the strange, from the science of
masses to the science of molecules. Hence, Mechanics and
Mechanism must come first, In a year most boys are able to learn
the great principles of Statics and Dynamies, and the elements of

echanism, such as the ordinary methods of converting one kind
of motion into another. They become tolerably familiar with
the ideas of motion, and space, and time, and form, in their
€xact numerical relations. Ignorance of arithmetic and the want
of ideas in practical geometry are the main hindrances in their
way ; but even they are improved by the many illustrations of
arithmetic and geometry that are afforded by Mechanics, and by
the growth of exactness in all ideas of quantity and form as
expressed by numbers. Arithmetic is too often the science of
Pounds, shillings, and pence alone ; and by being so limited it
loses in dignity, and in interest, and in clearness. In Mechaniecs,
also, the motion of foree is constantly present in its comonest
and simplest forms; and in this respect also this branch of
Roience serves as the best introduction to the later branches.

Hydrostatics and pneumatics, I do not doubt, are the best
subjects to take next : the range of these subjects that could be
taught at school is mnot great; and they may be learnt very
thoroughly and exactly, and provide very good illustrations of
the principles of the subjects that precede them. Hydrodynamies,
Acoustics, and Geometrical optics will be only studied profitably
beyond the bare elements by those who have special talent for
mathematical or experimental investigation, and should, I think,
be in general reserved for university teaching. Physical Optics
unquestionably should be excluded from school teaching.

The next year’s course should be Heat and the elements of
Electricity. By the time boys have reached this stage they are
far more able to acquire new subjects than in the previous stages,
and are fit to enter on these branches of physics, if they have
studied the earlier subjects intelligently. And of all subjects of
experimental investigation, Heat (1) seems to me the best for
work at schools. Three times I have taken classes in Heat, and
with more satisfactory results than in any other subject. The
phenomena of Heat are so universal and so familiar ; it has so
central a position among the physical sciences ; its experimental
methods are so perfect ; it affords such a variety of illustrations
of logical processes ; that it seems unrivalled as a subject” for
training in dcience. And allowing for seventy lecturesin the year
it is clear that this year’s course will allow of some time being
given to Electricity. This may be made an enormous subject, but
I apprehend that it will not be worth while to attempt its more
difficult branches, but to reserve them for the University and for
private study.

I will repeat, that a boy can learn, when he knows how to
learn, far more than a master can teach ; and it is at increasing
the boy’s power that the master must aim unweariedly. And by
combining a voluntary and a compulsory system, giving opportu-
nities for learning something of the higher branches, and insisting
on a sound knowledge of the more elementary parts of Physics in
which the teaching can be most stimulative and suggestive, all
requirements will be met.

The methods of teaching Physics will be different in different
hands ; they will vary with the knowledge, the enthusiasm, the
good sense, the good temper, the practical skill,and the object, of

(1) On this subject there is a very good text-book by Balfour Stewart.



THE JOURNAL OF EDUCATION

[JaNUARY, 1871.

the teacher. If the thing to be aimed at is to make them pass a
good examination as soon as the subjeet is read; the best means
will be to put a text-book into the hands of every one, and
require certain parts of it to be learnt, and to illustrate them in
an experimental lecture with explanations. The lecture may be
made very clear and good ; and this will be an attractive and
not difficult method of teaching, and will meet most of the require-
ments. It fails, however, in one. The boy is helped over all the
difficulties ; he is never brought face to face with nature and her
problems ; what cost the world centuries of thought is told himin
a minute ; his attention, clearness of understanding, and memory
are all exercised ; but the one power which the study of physical
science ought pre-eminently to exercise, and almost to create, the
power of bringing the mind into contact with facts, of seizing their
relations, of eliminating the irrelevant by experiment and com-
parison, of groping after ideas and testing them by their adequacy
—in a word, of exercising all the active faculties which are
required for an investigation in any matter—these may lie dor-
mant in the class while the most learned lecturer experiments
with facility and explains with clearness.

Theory and experience alike convince me that the master who
is teaching a class quite unfamiliar with scientific method, ought
to make his class teach themselves, by thinking out the subject of
the lecture with them, taking up their suggestions and illustra-
tions, criticizing them, hunting them down, and proving a sug-
gestion barren or an illustration inapt ; starting them on a fresh
scent when they are at faunlt, reminding them of some familiar fact
they had overlooked, and so eliciting out of the chaos of vague
notions that are afloat on the matter in hand, be it the laws of
motion, the evaporation of water, or the origin of the drift, some-
thing of order, and concatenation, and interest, before the key
to the mystery is given, even if after all it hasto be given.
Training to think, not to be a mechanic or surveyor, must be first
and foremost as his object. So valuable are the subjects intrinsi-
cally, and such excellent models do they provide, that the most
stupid and didactic teaching will not be useless ; but it will not
be the same source of power that ¢ the method of investigation
will be in the hands of a good master. Some few will work ont a
logic of proof, and a logic of discovery, when the facts and laws
that are discovered and proved have had time to lie and erystallize
in their minds. But imbued with scientific method they scarcely
will be, unless it springs up spontaneously in them.

For all classes, except those which are beginning, the union
of the two methods is best. If they have once thoronghly learnt
that the truths of science are to be got from what they sce, and
not from the assertions of a master or a text-book, they can never
quite forget it, and allow their science to exist in a eloud-world
apart from tbe earth. And undoubtedly the rigid and exact teach-
ing from a book, insuring a complete and formularised and
producible knowledge, is very valuable, especially with older
classes.

The work out of school for a natural science lecture consists
chiefly at first in *writing notes on the previous lecture. When
the lecture has been discursive, and the method hard to follow,
some help may be given by a recapitulation; but in general it
may be left to the boys. It is an admirable exercise in composi-
tion. To reduce to order the preliminary facts, to bring out the
unity in them, to illustrate, to describe, to argue, and that about
things in which they are interested, and for which they feel a
match, are the very best exercises that can be put before boys.
They begin with a helplessness and inanity almost incredible
improve constantly, and end generally by writing these notes
very well. And in the higher classes the workine of examples
and problems may well be thrown in part on the out-of:school
hours. :

There are three other subjects on which a few words should
be said. These are Chemistry, and Geology, and Physiology.

I am fully convinced, and could support my conviction By that
of others, that Chemistry is not a good subject for lecture
instruction to beginners in science. Laboratory work must
precede, in order that a certain degree of familiarity with facts

may be acquired before they arc analysed and methodized
scientifically. It can be taught, even to young boys, and so can
anything else ; and it has the advantage of being rather amusing ;
but as an exercise in reasoning it is very deficient. The notions
of force, cause, composition of causes, are too abstruse in this
subject for boys to get any hold of. Hence it is, as a matter of
fact, accepted as n mass of authoritative dogmas. It is not the
conclusiveness but the ingenuity of the proofs that is appreciated.
It is of all subjects the most liable to cram, and the most useless,
as a branch of training, when erammed. Most of it requires
memory, and memory alone. The manufacture of alum, the
sources of borax, and the properties of the oxides of nltrogen,
are the kinds of knowledge that is got by chemecal lectures, and
demanded in most examinations in Chemistry. Now this is a
part of the uecessary knowledge of a chemist; and toone who
has, by laboratory work and leisurely thought, arranged his
knowledge, and digested it into science, it is valuable ; but the
acquisition of it is not a valuable progess when it is got by
lectures alone. And as laboratory work is not likely to form an
integral part of school cducation, Chemistry ought not, I think,
to take an early place in the scientific course. It is most desirable
however that schools should possess laboratories, into which boys
of some talent may be drafted, aud there prepared for the profit-
able attendance on good chemical lectures in the higher part of
the school.

Geology is a popular and attractive subject with boys, but it
lies outside the subjects which best illustrate scientific method.
The largeness of the ideas in it ; the gpeat inferences from little
facts, as they seem to boys; the wide cxperience of scenery, and
rocks, and fossils, and natural history, which it seems to require;
the very unfinished condition of it; are all reasons which make
its advocates enthusiastic, but unfit it for the staple of school
teaching. Nevertheless, the value of it on other grounds, such
as its interest, its bearing on all kinds of thought, its position as
typical of Palestiological science, and the opportunities it offers
for original investigations in most places, seems to me so high,
that I think it ought to be introduced parenthetically into the
course of instruction in whatever way or place may seem most
convenient:

Physiology cannot be tanght to classes at school. Nor ought
it be learnt before Physics and Chemistry. A most enthusiastic
advoeate of Physiology at school talked over the subject with
me at Rugby. Practical work, he admitted, was necessary; and
that it was impossible. I could not give my class forty rats on
Tuesday, at 9.15, to dissect for an hour, and then put them
away till Saturday at the same hour. And the other subjects, if
well taught, will have given boys a method and a knowledge
iwhich will fit them for acquiring, by reading alone, cven if they
cannot have practical work, some intelligent acquaintance with
the doctrines and facts of Physiology.

Is education in natural science a panacea for stupid boys ?
Will it herald in the golden age to schoolmasters when all boys
are to be industrious and intelligent ? It will be found that first-
rate ability is asrare in this as in anything else. All the different
subjects have their stars at school, as in the great world. And
great inability is rare also. The great majority display intelligent
interest and power of learning which does not amount to original
genius, of course, but is genuine intellectual work. The active
thought of the master is contagious, for he is visibly thinking as
he teaches. And science admits of having excellent questions
asked about it. The Germans have n proverb, ¢ Mit fragen wird
man weise.” And it is true in a double sense, To put a question
well is no mean attainment. Mauny will be asked simply from
muddleheadedness, and will answer themselves when a distinet
statement is insisted on. I am sure that more is gained by insist-
ing on good questions than by giving good answers. So therefore
the effect on the whole is to make boys more infelligent, to widen
their 1ange of ideas, to make them more active-minded, more
logical, less one-sided. But while it succeeds with the great
maujority in accomplishing this at least, still it is not a panaces.
There are some whom seience, like everything else, fails to
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educate, The author of “ Daydreams of a Schoolmaster” has,
Indeed, said, that a physically healthy booby is as rare as a live
Dodo. T do not agree with him. Boobies are not extinct : in the
lnterests of science—say for preservation in the British Museum,
or for dissection at the College of Surgeons—two or three very
fine specimens might be procured in a certain great school. In
young specimens, however, the species is almost as difficult to

letermine a8 it is in young ammonites ; and the old ones have a
Slogular imitative instinct (apparently with a view to concealment
from their natural foes), and externally resemble persons of
intelligence.

The truth is, that there is no place like school for having
notions of equality driven, by dire experience, out of one’s head.
There are scores and scores of boys whom you may educate how
you will} and they will know very little when you have done,
and know that little ill. There are boys of slipshod, unretentive,
Inactive minds, whom neither Greek grammar nor natural science,
neither schoolmasters nor angels, could convert into active and
cultivated men,

There is no great mass of opinion unfavourable to making
natural science a regular part of school instruction; and there is
a large, and not very inactive mass of opinion favourable to it.

ut progress in this direction is not likely to be very rapid, as
both the men and the machinery that are to work the subjects
have to be created. At present a Natural Science master is very
hard to get. When the demand begins, doubtless more will
qualify themselves. And most schools are unprovided with
buildings and apparatus necessary for teaching science properly.
These essentials cannot be supplied without considerable expense ;
that is, in general, without increasing the cost-price of education.
And schools naturally hesitate before raising their terms with
this object. They wait till they are sure that the opinion of their
clientela will sanction both their object and their method of
attaining it.

But more than all, the influence of the universities and
colleges is on the whole unfavourable. The universities, by their

riposes and prizes, affect generally the studies in the colleges.
But the colleges, by their scholarships, exhibitions, entrance
©Xaminations, prizes, and lectures, direct the studies of the
schools throughout the kingdowm. They do this to an extent of
Which they are, in general, unconscious. If the colleges, for
-example, ceased to demand Latin verses for their scholarships,

atin verse would almost die before the breath of their disfavour,
If the colleges offered scholarships and exhibitions, to acknowledge
and encourage the study of science at schools, then the teaching
of science would at once be naturalized in most of the schools
Which contribute many men to the Universities. Up to the
Present time Oxford has taken the lead in this: Christchurch,
Balliol, Merton, Magdalen, and New College all encourage
natural science more or less. And their recognition of it, though
very small, has been most useful. But at Cambridge, very little
18 done by the colleges ; and the two great colleges, Trinity and
8t. John's, have hitherto out of their large revenues, liberally
expended for the encouragement of some other branches oflearn-
Ing, devoted literally nothing to reward the successful prosecution
of natural science. Hence all the abler boys at school are in fact
heavily bribed to study either classics or mathematics, even
though their genius is for natural science. And from this want
of recognition of science by the colleges generally, and from a
belief that it is founded on a well-giounded disapproval of science
as a part of early liberal education, and from some distrust of it
a8 a possible disturber of classical tradition, schools naturally
hang back from taking the step of incorporating natural science
into their course of study. (1)

(1) This was written in April. Since that time Trinity College has
&ppointed a Lecturer in Science, and St. John’s College has made it
known that an exhibition of 50/ & year, tenable for three years. will in
fll}ure be offered in the spring for competition in natural and physical
Science. This is a great and important first step, and will doubtless soon

Cambridge, morcover, must undergo a great change of dispo-
sition, and therefore of its institutions, before science will
flourish there. For science requires above all things the ardent
and devoted love of knowledge : it requires enthusiasm for study
it cannot live where teaching has taken the place of learning;
and where a nearly stationary unprogressive condition of learn-
ing is tolerated, and is supposed to beeven favourable to the
education of students. Whatever change is made for the revival
of learning at Cambridge will be favourable to the cultivation
of science there. Nothing, I believe, is of greater importance as
affecting the progress of education in England than the reforms,
now whispered, which must soon be made at Cambridge.

Besides tift immediate results of the recognition of science as
a part of the higher liberal education in improving the working
of schools, there are other remoter effects of much greater
importance. To them, in the concluding paragraphs of an essay
already too long, it is not possible to do more than briefly allude.
It is impossible not to feel that with the spread of scientific
wodes of thought are bound up-all the highest interests of
philosophy and religion. Much of modern logie, and philosophy,
and thought is incomprehensible except to men trained in science.
To any one tolerably conversant with the distressful state of
mind of thoughtful men on some religious questions, most wel-
come will be any progress which may help to free our successors
from the same partition of soul, the same divided allegianee,
from which the present generation suffers. It cannot long be
possible for us to consent to turn out men into the world totally
unprepared to meet the problems which will necessarily force
themselves on their notice; to turn out men, professedly of the
highest education, totally unfurnished with true scientific method
and knowledge, totally unable to meet the shallowest arguments
from a false philosophy of nature brought on the side of
materialism or atheism ; who will talk glibly of the supernatural,
and yet be ignorant of natural. Does it seem strange to hail as
a friend to religion that scientific spirit co often denounced as
hostile ? Yet how can it be otherwise? ‘“ Are God and nature
then at strife ” indeed ? At present there is secret, if not avowed,
hostility between religion and science, or at any rate a distrusful
toleration; nothing but active co-operation will permanently
reconcile them. To endeavour not to see the results and tenden-
cies of modern science is folly in the higest degree. The study
and knowledge of the seen is sure to react on the study of the
unseen ; and he wiil entertain these studies in perfeet harmony,
and he only in whom the scientific and religious ideas are allowed
to grow up, not in antagonism, but fearlessly and freely, side by
side, co-operating in the formation of a reverent, active, and
independent mind, and well-balanced judgment. To think other-
wise is to think that half the world is God's and the other half
the devil’s.

We inherit a noble inheritance, the achievements of the
intellectual giants of past ages carried foward by the intellfgent
sympathy of thousands of their fellows. It confers on its
inheritors a calmness, and dignity, and confidence which will
ever increase. For them no fear of to-morrow’s discoveries breaks
the night’s rest : they utter no little shrieking cries of alarm:
they are confident in the power and in the ultimate unity of
truth. Not to any generation is it given to outstep its place in
the history of philosophy; and the work of our generation is
clear : it is to ascertain what is and what is not true, by patient
and trusful investigation, and to have unbounded faith in truth.

be followed by further movement in the same direction. When some
attainments in physical science are looked on as & necessary part of
higher culture, as a means of forming a superior mind, the great colleges
will not fail to encourage these attainments by & much more extensive
recognition. The great colleges will remember that they have not only
to train common minds for common professions, but to keep alive and
advance all kinds of human culture, and knowledge, and jhilosophy.
And in the present century physical science is perbaps tle greatest
school of philosophy.
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To later gencrations it is reserved to bridgo the chasm that may
now scom to separate truths from truths; and to find a higher
and profounder unity than we can yet imagino,

« Thig fine old world of ours is but a child
Yet in tho go-cart, Patience! Give it timo
To learn its limbs. There is a Hand that guices.”

The Primary Schools of Germany.

We will endeavour to indicate the carcer of an intelligent
village lad who, baving, at the age of fourteen, cou nleted his
school course, resolves to become a school-master.  If in Saxony
or Silesia, he enters a training-school called Proseminar, because
preparatory to the seminary or normal school ; if in Prussia, he
enters the house of a private tutor, probably the local school-
master or clergyman., At the age of cighteen he proceeds to
the seminary, where he has to spend three years; the first and
second to be devoted, according to an elaborate scheme, to all
the subjects he will hereafter have to teach; the third to be
spent in teaching, under the supervision of the dircetor of the
geminary, in the * practising school,” which is simply the nearest
primary school. While in the seminary, he is subjected to strin-
gent discipline. e makes his own bed, ana cleans his own
room; he pays for his board and ledging~-the former being of a
very homely description, and valued at eight-pence or ninepence
a day—and provides his own bread. At the cud of the third
year he presents himself for his examination, which isconducted
by the authorities of the collese, uuder the superintendence of
the school councillor. This examination embraces religion, lan-
guage, arithmetie, writing, drawing, and singing, and is partly
oral and partly on paper. The performances of the candidates
are estimated with great precision, and a certifieate is given to
all who acquit themselves satisfactorily. The teacher is now
taken charge of by the department councillor, who appoints him
to a vacancy in his district. He holds, however, only the position
and title of provisional teacher, the full status and rank of'school-
master being withheld until he has passed a second esmmination,
held three years after the first.  This examination is rather an
investigation into character and conduct than into attainments.
When this last ordeal lias been passed, the teacher takes the
oaths of allegiance, and reccives a delinite appointment as
master of a school. It is cvident, then, that in Prussia, no pains
are spared to fit the schoolmaster for his duties, and to drill him
into perfect sympathy with the system with which he has to deal.
He has, however, two grievances—the inadequacy of his sulary,
and his relations with the pastor. Ilis renumeration is, theoret-
ically, fixed by the commune, which, as we have scen, has to
bear the expense of the primary school, and which, therefore,
has a strong motive to reduce the salary of the masters as much
as possible. But in 1848 the complaints of the masters attracted
the intervention of the central Government, and by a Cnbiret
rescript of 1852, the various departmental authorities were
directed to inquire into the salaries of all schoolmasters within
their jurisdiction, and raise them, where necessary, to such an
amount as they should consider sufficient. Subsequent legislation
resulted in the fixing of a minimum of salary by the central power,
the Bill of 1867 providing that teachers in towns of ten thousand
inhabitants are to have a house rent free, and salaries of not less
than from £30 to £37. 10s. a year ; in willages no maximum is
mentioned, but the master must be supplied with fuel, provisions,
and conveyances. But notwithstanding the improvement in his
condition, the schoolmaster’s position lacks independence. Inside
the school he is, as the State has laboured hard to teuch hiwm,
the subordinate of the pastor, who frequently renders his inspee-
tion vexatious, with the view of magnifying his own office.
Qutside the school any concerted effort for the redress of griev-
ances i3 prevented by the accustomed machinery of rescripts,
minutes, and regulations. He may not—in Prussia, at leust—
become 2 member of any union or society, except the parochiul
and distriet conferences, and thesc he is dirccted to attend, but

on the understanding that no criticism antagonistio to the man-
agement of the central or departmental governments will be

|allowed. e belongs to a book socicty, but all the books in it

aro sclected by the authorities, and the only periodicals allowed
are feeble and one-sided local priuts, in the columms of which all
discussion is prohibited. The Prussian schoolmaster is, in fact,
an incarnation of discipline, n revised code endowed with vitality.

official world, and has no means of knowing what is really being
thought or done without."—S¢, Paul's,

What John Xnox did for Scotch Educntion.

Scotch education, like most things of much worth in Seotland
that has come down to us from the past, owes a great deal to
John Knox. Knox, indeed, is commonly called the founder of
the parish school system, and the man who has given to Scotland
what educational celebrity it has since had; but this is only

all that was good and lasting in the nation, whether the gathered
fruit of the past or the sceds of the future, was found with Koox,
and got its living power from him; and so it was with cducation.
Knox did not ereate the education system of his country, he
reorganized it and put mew life into it. e found even the
parish-school system already made, and only adapted it to the
wants of the time, and made it rest on the people instead of being
supported by the ceclesiastics of the country. This is only what
we should have expected, for a good system of education is not
made, but grows. A reformer may mould it, or train it to his
mind, or read just it and free it from the obstacles with which
time has elogged it, but he canuot ereate to much purpose. Nor
did Knoxs need to attempt any such creation ; for it is a curious
fact that, ag Mr. Hill Burton says, *‘in almost all the periods of
the history of Scotland, whatever documents deal with the social
condition of the country reveal a machinery of education alwuys
abundant, when compared with any traces of art, or the other
clements of civilization ;”” and in the begiunimg of the sixteenth
century, few countries possessed such a complete educational
system as Scotland did. It is true that during the twenty or
thirty years which preceded the declaration of the Reformed
religion, scholastic organization in Scotland had become so
mismanaged, that able and conscientious prelates made ar-
rangements to send theological students from their dioceses
to French colleges for their education; but, on the other
hand, all throughout this time of decline there were ever and
again strong efforts made by well-meaning Churchmen to stem
aud turn back tha tide of degencracy, aud such efforts com-
monly took shape iu arevival of learniug. or the re-cstablishment
of able teachers in some of the monasterics or cathedral towns
Kuos, therafore, I repeat, did not create the Scoteh educational
system. Ie found one existing which had been the growth of
some centuries; but, for all that, the educational reputation of his
country is due more to him than to any other man. John Knox
did these three things for Scotch education:—(1) He put a moral
carncstness intoit. Before his day young Seotchmen took to
learning beeause it paid well, because it suited their inquisitive
and ambitious natures, and because the roving Jife of the medize-
val student gave full swing to their wandering adventurous habits.
But Knos taught Scotchmen to make education a religious duty
which they owed to God and to themselves. He taught them to
foreso any comfort rather than allow their children to grow up
ignorant and untaught—and Scotchmen have not yet forgotten the
lesson. (2) He set up a high educational ideal to be aimed after,
and made the people sce it. The Books of Discipline contain the
rudiments of onc of the most cnlightened and far-reaching edu-
cational systems cver presented to a nation. This scheme for
causes to be mentioncd was not realized, but did a great work
as the ideal to be looked to. (3) By an appeal to the people he
managed to realize in no smail measure what the scheming

Lords of the Congregation, inten} only on securing the property

« He is,” says Dr. Pattison, “iopelessly isolated in a kind of !

i

vaguely true. In the scething times of the Reformation, almost -
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A thoy had pilfored from the Church, scouted as a devout ima-
gination, Since Knox's day cdueation in Scotlind has been
mainly self-supporting, and has found its strength in the nation’s
, desite to be cducated.—Macmitlan’s Magazine.

o B agr My

Canadian History.

JACQUES C2 :TIER AXD ROBERVAL.

! After adelay of four yeors, the affairs of France allowed King

Francis to think again of Canada.  Now, it was proposed to send out

R)\goplo to settle there, nud to found anothor empire for France in tho
est.

A Freneh noble, named Roberval, was appointed by the king to
the head of the new colony. e had the title of *¢the king's Licu-
tenant-General over the countries of Canada, Hochelaga, Suguenay,
and neighbouring parts, ¥

To command the fleet, Jacques-Curticr was appointed, with the
title of ¢ Captain-General. ”’

On May 23rd 1511, Cartier sailed from St. Malo with five ships.
Roberval was not ready to start, but was to follow soon, with more

sb%)s and supplies.

; actier bad a long passage of three months. On August 23rd, he
reached the mouth of the St. Croix, when the Indians of Stadacona
immediately flocked to his vessels asking for Dounacona and the
other captives. Cartier told them their chicf was dead. Of the others,
he allowed them to believe thut they were doing well in France, not
desiring toreturn to Canada. He soon saw that the Indians were
not, in tkeir hea~ts, friendly towards lumself and followers. Instead,

g therefore, of mooring his ships agmn at the St. Croix, he went higher

up the St. Lawrence, to Cap-Rouge, so as to be farther away trom

the people of Stadacona. There, at the mouth of a small stream
{ rununing into the St. Lawrence, three of the ships were made secure.
i Tho other two were sent back to France. On the high land a fort
was begun, all necessary out-buildings were made, and the people
were set at work clearing ground.

While these works were goingon, Cartier paid a visit to Hochelaga.

The Indians there were as triendly as hefore.  They tried to help
hiw to pass up the rapids above their town, and to procure more
knowledge of the country westwards.
% . Ou rcturning to Cap Kouge he found his people and the neighbour-
4 ing Indians on bad terms. Quarrels had taken place. The French
8§ were defied by the savages and scarcely dared to go unarmed outside
their premises.  Raberval Liad not arrived, which displeased Cartier,
for there was not enough of gunpowder and arms.

There was ill-fecling between the French and the savages during
the ensuing winter. Cartier's people were not content. They suffered
from cold and scurvy. Long betore spring, all wished to leave the
country as soon as pussible.  But we do not know much concerning
the events of that winter.

As soon as the river was clear of ice, in the spring of 1542. Cartier
and all his people went on board ship, and set sail for France. At
Newfoundland, Cartier met Roberval, who was now on lis way out,
with three large and two small ships, carrying 200 men and women.
Cartier told bis superior officer that he had not been able to remain
longer at Cap-Rouge beeause of the trouble which the Indians con-
stantly gave. Roberval ordered him to return to the St. Lawrence.
But Cartier did not obey him. On the contrary, he weighed anclor
in the night time and continued his voyage homewards. = He arrived
safe at St. Malo and gave the best account he could, to the king, con-
‘4 cerning his conduct.
¥ Roberval, with his five ships, reached Cap-Rouge in July. At that

place, he passed tvo wretched wintes. l\})any of his people were
;4 convicts, who had been taken out of the public prisons in order to go
& out as colonists to the banks of the St. Lawrence. To keep such per-

sons in order, Roberval made use of severe punishments, such as
flogging, imprisonment, aud even hanging.
In course of time, provisions and other necessary things ran short.
Roberval seut home to the king for succour. But Franeis either could
not or would not send it.
Roverval’s undertaking was, in fact, a failure.
In the Spring of 1544, Roberval was auxiously looking for the
arrival of succour from I'rance. He had made sume poor attempts
at cultivating the ground. He bhad also visited Hochelaga and the
gcountry of the Suguenay. But his journeys were of little or no benefit,
atand caused the loss of many lives.

In the cnd, the king of France sent ships to bring home Roberval
ud all who remained with bim alive. Some say that Jacques Cartier
#wos employed in thus suving his former chief. At any rate we may

Le surc that Reberval and his people were very glad to return to
their native land.

From what hag been said, we learn that Jacques Cartier mado three
if not four voyages to Canada, o was about 60 yenrs of age when
he went out on his last trip, in 1644, to bring home Roberval. Wo
are not told what afterwards befell him. It is thought, however, that
he lived, in quiet, a few years, at St. Malo, his native place. The
rcsngains of his habitation were to be scen there as late as the year
1865.

He was a brave and skilful sailor, n wise comma-der, and a pious
inan. It was not his fault it but little was done, in his own times, to
render his services useful to France and to the world. He will always
‘ivc famous in history as the great sea-captain who first made Canade
OW.

Roberval's attempt was the first ever made to found a colony in
Canada. Five years after his failure, namely in 1549, he perished at
sen, along with his brother. IIe was, at the time, trying to take out
to the St. Lawreuce another fleet, and another set of colonists.

CANADA FORGOTTEN.—FUR TRADE.,—THE MARQUIS DE LA ROCHE.—
SABLE ISLAND.

From the day- of Jacques Cartier and Roberval, the history of
Canada leaps over a period of more than 60 years. King Francis, and
four kings of Irance after him died in that'time. They were all so
taken up with their affairs at home that they forgot Canada. (1) The
St. Lawrence, and the vast forests of New-France, were, in fact, left
to the sava; .3 and the wild animals.

Although Canada was thus forgotten by the kings, yet the French
traders did not cease to visit the St. Lawrence. They weatto buy the
skins of wild animals fromn the Indian hunters. These used to meet
the traders, to trafic with them, at Tadoussac, and other places on
the river. Furs were, in those days, sold for high prices in Europe.
The French traders gave the Indians, in exchange for the skios of
witd animals, hatchets, knives, cloth, and various iron and brass ves-
sels. It is also thought that in this way the Indians first came to know
of what the French called ¢ eau Je vie,” of which the poor savages
learned to be very fond.

So it appened that nothing more was done towards settling

Canada for a long time after the last attempt of Roberval,
.In the year 1589, the throne <f France was filled by Henry
IV., called in French history, the Greal. During his reign, which
lasted until 1610, men’s thoughts were once more turned to Canada,
or New-Fraunce.

The Marquis de la Roche had been made Viceroy of New-
Trance by king Henry I1I. His appointment was little better than an
empty title. But he did make some attempt to turn it to account. It
would searcely be worth while to speak of it here but for a curious
story about a number of men, left by him on a desert island.

De la Roche had leave to take with him about fifty convicts out of
the French prisons. He then sailed westwards and happened to como
upon Sable Island, a miserable spot, nearly covered with sand and
stones, and w.thout any trees growing. Still, there must have been
some herbage. beeause there were goats and cattle running about,
wild. Many years before de la Roche's time, animals, of the sorts
named. had been let loose on the istand.  De la Roche wished to see
something of New-France before choosing o place of settlement. Per.
haps the convicts were found too troublesome to be kept on board
while searchi was being made for a suitable spot. At any rate the
whole fifty were landed and left on Sable Island, while de la Roche
went to observe the neighbouring coasts. He intended, of course, to
come again and remove them, but storms prevented his return, and

(1) Note for the Teacher —We here use the name Canada to denote only
a part of the region through which the St. Lawrence flows from the great
Lakes in the west to Gaspé.  But this was not the name commonly used
in France when they spoke of the king’s American territories, for they
called these ¢ Aet-Lrance.” This name was first given by Verraszani in
the time of Francis I, about 1523. Verrazzani bad been sent out to ex-
plore the American coast. To it, from the shores of New England to La-
brador, and to the unknown regions beyond. ho gave that title, Now-
France. So Canada was a part of this New-France, and camo to be so
called sbout the latter part of the reign of Fraacis. Of course New-
France had no known boundarics. The French claimed that it included
much of what the Englisb called New-England, It also included Nova-
Scotia (or Acadia) nlso those vast regions in the interior of North
America which extend south of the great lakes and now form the mc:e
inland parts of the United States. In short New-Franco although used
chiefly to denote Canada, was a great part of North America claimed to
belong to the French kings and proudly spoken of as the territory of o
future great Freach cmpire in the west.

i
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drove his ship across the sea to France. There, do Ia Roclie was ! for his immense strength. e waser wned at Westminster on the 3rd
seized by anothes uoble, his enemy, and shat up in prison several | of December, 1186. Several rich Jews came to offer presents ; but the
years. Atlast he was freed, and the eace of the convicts on Sable | mob, which hated Jews, attacked them, robbed their houses, nnd
Island was made known 1o king Henry IV, The king ordered a sea- | kilted many. The exnmple was followed in other towns, especially
captain, named Chédotel, to go out, and learn what had become of | Norwich, Stamford, Lincoln, and York, and mnny terrible murders
them. were committed.  One of the fieat things Richard did after he beeame

Chétodel visited the istand, and branght off twelve of the pooar | king was to release his mother, Eleanor; and he left her to govern
wretches, who were all that remained alive.  Thev were hideous i the kingdom wlile he went to the IIol{ faud to take part with King
appearance, and scarcely like human beings.  They had very long | Philip off France m the great Crusade. Ile was afraid his brother
beards, and were clad in sen walf skins.  For shelter, they h:uf wmade | John would svize on the kingdom during his absence, so he gave him
caves i the sand, and for food they depcaded upon fish and the flesh; six eacldoms, and o rich heiress, Isabel, daughter of the Eal of Glou-
of such ammals as thy could eatch. Souet' acs they had been so [ cester, for his wafe. On the 11th of December, 1190, King Richard
fortunale as to find ou the const pirces of wood, und metal, east | embarked at Dover for Calais; and on the Tth of August suiled from

ashore from ship-wreckad vessels. None but the strongest Lad been

able to survive a condirion so horrible as theirs was. Most lil\clyl
they bhad quarrelled ard fonght with each other, so that the weakest

may have died by the nawds of the others.

Chédotel earried the twelve to Franee, and presented them beforo l
the kinw, with their long beads and clothine, just as they were on'
Sable Island.  Ifeury IV hstened to their tale and kindly pardaned
them for their former crimes. Fuch veceived a present of 30 cruwns,
Doubtless they heeame, after that, useful citizens 3 but when they weie
on Sable Island they had wished themselves back in their former con-
dition of couvicts nt the French prisons.

After de la Roche, other persouns veeeived contmissions, from
Heary IV, to trade with New-Fiance and to found colonies. Amon gst
them we vead of Cuptain Chanvin, M. de Monls, and especially,
Samucl de Champlain.

We need say but litde about Chauwvin, for he only carried on a
little traftic in furs with the Indiang, chiefly at the station nwmed 7u-
doussac, at the mouth of the river Sazuenay, De Monts aud others
founded Port Royal (Lnnapolis) in Acidia, now called Nova Scotia,
Afterwards, the same DeMonts, with Champlain, and anether, named
Pontegraré, turned their attention to the St. Lawrence, in 8 way
which led to the settding of Canada.

Eanglish Elistosy.
THE SOVEREIGNS OF ENGLAND.
HENRY IIL.

(Born at Mons, in Maine, 1133, Died at Chinon, July G, 1189,
Reigned 35 yeas.)

Prince Heary, son of Matilda, as soon as he heard of Stephen's
death, came over to England, and was, with tus queen, Eicanor of |
Guicune and Puilon, cronned at London on the 19th ot December,
1154, e was afterwinds crowned at Lincoln, and a rain at Worces-
ter. In 1157 he subdued the Welsh s aud m 1150 a war bealie out with !
TFrance, but peace was made, and King Heury promised that his eldest
son should wmany the French king’s little daughter Margaret. In 1162,
Thomas & Bechet, @ very able and zealous man, was made Avch-d
bishop of Canterbury; but the king having attempted to reduce the !
power of the clergy, Becket tovk patt with the Pope asamst the king
who fined him. Becket, in consequenee, quitted Jngland aud placudl
himself nadur the protection ot the Pope atnd kurz of Franee, and a)
war with Franee was the couwse puenee, Iu 1170 the king caused his |
second sun, Prince Henry—the eldest, Withiam, has g died young—
then sixteen years of age, to by wrowred K of Kugand, This!
offended France, and ciused @ war. Shortly atterwards the ke made |
up his quarrel with Becket, and as a mack ot respect held hus stivrap
whilc 2 was mounting on horsebach. Henever, however, completely
forgave him, and some of his fitends, wishing to please him, murdered
Becket befure the altar in Cantcibary Cathedrald, o the 3uth of De-:
cember, 1172, In 1173 the queen, wath three of Ins sons, conspured |
against the King, who ordered her to be kept s close prisoner durmg!
the remainder of lus resgn, e was not a good man, and tus wite and |
children had no luve fuc huim. Un the Hth of June, 1183, Henry, the
king's eldest son, died, having been styled king for thirteen years.
Richard and John, two of his brothers, rebeiled against thew father,
who, everywhere defeated, was obliged to subnut to hard terms. e
died of grief, in Normaudy, ou the 6th of July, 1159 ; and his last
words expressed his anger at his sons’ conduct. He had two other
gons, Geoffrey and Philip, and three daughters, Matilda, Eleanor, and

oan.

RICHARD I-
(Born at Oxford, September 13, 1157, Died at Chalons, April 6,
1199. Reigned 10 years.)

This king was ealled Ceeur de Lion, or ¢sthe lion hearted,” beeause
of his great courage, He was a very renowned warrior, and remarkable

Marseilles for Messina, in Sicily. Early in the next year he conquered
Cypras ; and married in that istand, on the 12th of May, Berengaria,
dan ghter of the Kiug of Navarre. In September, having reached tho

Holy Land, he defeated Saladin, and repaired Ascalon, Jaffa, and
other cities ; and, with the King of France, took the city of Acre. In

Juue, 1192, Richardand Phiirp quarrelied, and the French king went
back to Frarce, Richard, therefore, made a peace with Saladin, and
also returned; but, being shipwreeked, was taken prisoner by the
Fmperor of Austrin, and kept in eaptivity for more thun a year. It is
said that a favourite miustrel, Blon&el, discovered his prison by play-
ing a tune which the hing knew and answered. Richard was released,
carly in 19, on payment of & great ransom s ar  returned to England,
where his brother John had seized the government. Soon afterwards
a war broke out between Eugland and France; and in 1198 Richard
was wonnded with a poisoned arrow while besieging Chalons, and dird
on the Gth of April, 1192, Ilis body was buried at Fonteveraud, his
head at Rouen, and his heart at Charron, ml in France. e was the
first king who tgole 4 Dicw ef mon Droil” for his motto.

JOUN.

(Born at Oxford, December 21, 1166. Died at Newark, October
19, 1216. Reigned 17 years.)

Although John had acted so treacheronsty in his brother’s absence,
yet Richard wished him to be his successer, although Prince Arthor,
the son of Henry IL's fourth son, Geoffrey, was still living, King
Joln was crowned at Westnunster on the 27th of May, 11995 and in
the following vear, hatitg been divorced from his first wite, married
Isabelln, daughter of the liarl of Angouleme, and was aguin crowned,
with her, on the Sth of October, 1200, Ile was afterwards twice
crowned at Canterbury. The King of Frauce supporied the claims of
young Prince Arthur; and John undertook a war agninst Frauce,
in which, however, many of the barons refused to support him. In
Angust, 1202, he besicged the castle of Mirable, aud took Arthur
prisoner.  The little prince soon afterwards died in prison, and
it was generally  thought that Jobn stabbed him  with hus own
hand. Philip of T'rance denounced him us guilty of murder, and de.
clared that he had forfeited all his possessions in Normandy ; and in
1201 Rouen and the whole of the duchy were taken by the French.
John heavily taxed his barons for refusing to help himn in the French
war, and thereby caused the powerful nobles to be very dissatisfied.
The Archbishop of Canterbmry juving died in 1205, the king named
his sucerssor; hut the Pupe did not approve of hum, and made the
wonks chouse Stephen Langton ; at which the hing was so angry that
he turned the monhs vat of theic homes, and afterwards banished the
bishops and & geeat uumber of the clergy, for prefecring to obey the
Fope rather than himself. The Pope, in consequence, excommuni-
cated the king ordered the English nut tu obey him, declared that he
was deposed, and gave the crown to the King of France. Jubn was
not strong enough to resist, and theretore asked the Pope for pardon,
consented to be heavily fiaed, and to hold his kingdom as a tributary
to Rome, In 1213 the barous, tired of his tyrannic rule, made war
agaiust the king, and compelled him to sign Magna Charta, which
established freeduan in this conntry. John persuaded the Pope to de-
elare the Charter voild; and the barouns asked the King of France to
help them, and Lewis, the Danphin, came with an army to this coun-
try, and the hironsg swote to obey him as their king. King John died
at Newark, it is supposed of poison, which, sy some writers, was
given him by a monk of Swinstead, in Lincolushire.

HENRY 1N,
(Born at Winchester, October 1, 1207. Died at Westminster, No-
vember 16, 1272. Reigned 56 years.)

Prince Henry, the eldest son of John, was only nine years old when
his father died, The Earl of Pembroke was appointed his guardian,
The Dauphin of France continued to make war against him, but was
defeated at Lincoln, and afterwards besieged in London ; so that he
was glad to make a treaty of peace, and to quit the kingdom. The

»
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young king was three times crowned—first ut Gloucester, on the 28!11'
of October, 1216 then at Westminster, in 12195 and again ut Glou-

cester, in the same year. In 1227 he declared himself of age, aund can-

celled Mazrna Charta, bue it was aubsequently conlirmed, and remamed .
the law of the Innd.” On the 1111 of January, 123G, the king married

Eleanor, daughter of Raymound, £arl of Provence, There wete several i
conspiracics ngainst the king, which he subdued; and in 1242 he em-’
barked for Irance, and carried on an unsucceesstul war, which was.
endad in the following year by an agreement for a five years' truce.
Wars broke out with the Welsh, and again with France, and the king
taxed the barons so heavily, to find money for limself and the Pope,
that the noblesrebelled and compelled him, ut a parliamentin Oxford,
in 1258, to give up his royal power to tweunty-four persons, of whom
he might himself choose one-half. In 1259 the king sold his rights in
Normaudy and Anjou to the French king for £3,000. The next year
the king declared that he would not keep the promise he had made
at Oxford, and levied war against his ]imrous. This war lasted for
three years, Simon de Montfort, Earl of Leicester, being the leader of
the popular army ; and during a part of that time the hing and Prince
Edward, his eldest son, were prisoners. Atlength the prince escaped,
and defeated Dr Monfort, who was killed, at ISvesham, in Worcester-
shire, on the 4th of August, 1265, Thc ecstates of the iebellious
barons were rorfcited, and they weie obliged to pay a large sum of
money. Another rebellion broke out, but was suppressed alter some
navd fighting ; and in 1267 o peace was conclu<}cd with the Welsh.
The king dicd in 1272, and was buried at Westisivster Abbey. The
first regalar Parliument assembled in his reigo.

LZOWARD I,

(Born at Westminster, June 18, 1239, Died at Burgl, in Cutber-
land, July 7, 1307, Reigned 35 yenrs.)

1t was vot very polite to eall young Prince Edward Longshanks ;
but it was the fushion of the tiwe to give surnames; and ns Edward
.was very tall, he obtained that strange name. He took part, aswe
have seen, with his father in the wars aguinst the barons, and when
peace was cusured, he being then thirty-une years of age, embarked,
m 1270, for the Crusades, tuking with him his wite, Eleanor, Princess
of Custile, to whom he wasmarried when only fourtcen years old. He
greatly distinguished himself in the Holy War ; but was unfortunately
wounded by u poisoned dagger, and would have died had not Eleswor
sucked the poison from the wound, Hearing of the death of his futher,
he returned to Englund, but travelling wus so slow in those days that
he did uot arrive vill the late king hud been dead about ecighteen
months. Edward and his queen, Eleanor, were crowned at Westmun.
ster on the 19th of August, 1274, e had not been long on the throne
when he resolved on subduing the Welsh, who were very warlike. and
were coutinually fighting with the Idnglish. Theie was very great
slaughter; but at Llewellyn, the Welsh prince, was defeated, and dud
homage to the king. Soon afterwards, however, the war was renewed,
and in December, 1282, Llewellyn was killed in battle; aund since
then Wales has been attached to the English crown. Two years after-
wards the king's fourth son, Edwiid, was boin, aud he was at once
named the Prince of Wales, being 1he first who bore that title.  The
king was very cruel and unjust to the Jews, forcing them to give him
large sums of money, and at last hanishing 15,000 of thew from the
country. On the 28th of November, 1291, Queen Eleanvr died at
' Grantham, and her body was brought to Loundon: a beautiful cross
» being erected on every spot where it was rested on the journey. Only
i two of these crosues are now Jeft—one near Norvthampton and the
i other at Waltham ; but there was o very fine one in Cheapside and
Fanother at Churing Cross. During the latter years of his Jife King
:Edward was engaged in wars with Scotland. Sir Williain Wallace, one
softhe Scottish leaders, a very brave man, was taken prisoner, brought
-to London, and there exccuted asa trator. In 1307 the king, with
Ythe finest army ever collected in Lugland, marched towaids Scotlund,
!determined to completely subdue that kingdom ; but was takenail on
:the way, and died near Carlisle. e was buried in Westminster Abbey.

EDWARD 14, .

(Born at Caeruarvon, April 25, 1134, Died at Berkeley Castle,
September 21, 1327. Reigned 20 years.)

Thic king was the fourth s m of Edward I, the threc before him
having died when children. His first act after ascending the throne
wag to recall Piers Gaveston, an old companion shom his father had
banished for bad conduct, and make him Earl of Cornwall and Trea-
surer of England. On the 23r2 of January, 1308, the king married, at
: Boulogne, Isabel, daughter of King Philip of France, and they were
 crowned together at Westminster, on the 24th of February, 1308. The
nobles were very much displeased at the favour shown to Gaveston,
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and in 1309 compelled the king to invest the governmeunt in twenty-one
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crsons, and banish Gaveston, who, however, was soon reealied. Tho

arons then united in a couspirney against the king, took Gaveston
wisoner at Searborough, and behesded him. The king and the barens
reing then reconciled, the war against Scotland was renewed ; but on
the 25th of June, 13114, the English were completely defeated at Ban-
nockburn by the Scotch, commanded by Robert Bruce, whese brother,
Edward, was proclnimed King of Scotland. He ouly reigned for three
{;cnrs, when he was defented and killed by the English. In 1321 a war

roke out between the king snd the barons, and the latter being con-
quered, the Enel of Laneaster and several others were behended. In
1324 the queen headed a conspiracy against the king, and went to
France to raise an army, with which she returned in September, 1326,
and landing in Essev, drove the king into Wales. ITe was taken prisoner
at Cacerphilly, in Glamorgaushire, aud confined first in Kenilworth
Castle, and then in Berkeley Castle, Gloucestershire. On the 13thof
January, 1327, he wasdeclared to be no longer king, and his eldest son,
Edward, then ouly fiftcen yenrs of age, was proclaimed kiny,. The old
king was murdered, with terrible tortures, in Berkeley Castle. He was
buried in Gloneester Cathedral, where bis fue tomb may yet be seen.—
Kings and Quecns of England.

OFFICIAT. NOTICES.

Ministry of ’ublic lastruction.

APPOINTMENTS,
BOARDS CF EXAMINERS,

The Licutennnt-Governor, by an Order in Council, dated the 17th wlt.,
was pleased to appoint the following gentiemen merobers of the herein-
after mentioned Boards of Examiners 1=~

Sherbrooke —The Revd. Mr Augustus Tanner, M. A, and the Revd.
Mr, Charles Tombs, M. A, in the room and stead, respectively, of Frederick
William Ternil, Esq., resigned, and of tbe Revd. Mr. William Richmond,
removed from the Municipality.

Rimouski —The Revd. Mr. Picrre Charles Alphonse Winter in the
room and stead of the Revd. Mr. J. B, Blouin, resigned.

Quebec (Catholic).—The Revd. Mr. Pierre Lagacé, in the room and
stead of the Revd Mr. Thomas A. Chandonnet, resigned,

REGULATIONS CONCERNING _'i‘-IlE EXAMINATIONS FOR THE
CIVIL SERVICE, . Q.
I
APPLICATIONS FOI: ADMISSION TO THE EXAMINATIONS.

1. The Candidate for the Civil Service is requnired to produce at tho
Office of the Board, an application for admission to the examination, in
his own handwriting, mentioning his age, his place of birth and his pre-
sent place of residence, the length of time he has been resident in the
Province, and the nature of lns previous occupation, declaring his desire
to enter the Civil Service and indicating, if he thinks proper, the Branch
of the Scrvice for which he considers himself best adapted.

2. The application of the Candidate must be accompanied by satisfac-
tory Certificates as to age, health aud character.

3. No Candidate under seventeen years of ago shall be admitted to
the ¢xamination.

4. Every Candidate, in order to show that he is of the required age,
shall produce an extract from the Register of the Parish in which he was
baptized and if, for reasons which ho must explain to the satisfaction
of the Board, it should he impossible for him to do so, be shall furnish the
best proof possible by Certificates from credible persons, to the satisfac-
tion of the Board.

& The Certificate on health must be in the subjoined form (A) signed
by a practising Physician, and bearing date within one moath of the date
of the application for admission to examination.

6. Nolwithstanding the production of a Certificate of good character,
the Board may require such additional evidence as to moral character of
the Candidate as it may deem cxpedient, and may take action in accor-
dance therewith,

7. Condidates previously cmployed in the Public Service must state
the Department in which they were so employed and the iengih of timo
they served.

8. The Candidate must be recommended by at least two persons who
roust be householders, erch of whom shall answer in writing and over his
owa signature, the questions submitted in form B, which answers shall
be produced with application for admission. When the Candidate has
been previously in tho employment of private indisiduals, commercial
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houses or companics or in any office or Department, such private indi-
vidual, or some person on behalf of such House, Company, Oflico or
Depariment, must be one of those who siga the recommendation, and
when this condition is not complicd wiih, the Candidate must explain the
reasot.

9. In tho case of o Candidate who has left school or college or other
cducational cstablishiment in the year vreceding his apphieation for admis.
‘on, the principal or onc of the professors or teachers of the school or
institution he attended Iast, must sign the answers to the questi-bs in
fo.m B, and if this condition is not complicd with satisfuctory reasons
must be given by the Candidate.

10. The five preceding articles do not apply to the actual employes

11. Forms may be obtained by apphication to the Seeretary of the foard.

12. The Candidate must produce his application and Certiticates Lefore
tho third Wednesday of the month when they will be examined, and the
Sccretary will notify him of any objection that may be made to them

1L
EXAMINATIONS AND CERTIFICATES

13 The examination shall be conducted partly orally and partly i
writing.

14. The time allowed for the answer to every written question shall be
indicated underneath the suno

15. The Certificates shall be divided into two classes ; those of the First
class will render the holder eligible for any cmployement in the Cial
Service with the exception of that of Book-keeper, if the Candidate has
not passed a satisfactory examination on that subject; the Certificates of
the Sccond class only render the holder eligible fur cmploymr~»1 s Copy-
ing-Clerk and also as Book-keeper,if the Candidate bas undergone 2
satisfuctory examination on this subject.

11. In order to obtain a second elass Certificate, the Candidate must:

1. Give proof of good handswriting;

2, Write correctly from dictation in French or English;

3 Copy correctly in beth languages;

4. Pass au cxamination in Arithmeiic as faras the Rule of Three,
inclusive. He may also if he desires it undergo an examnation in Look-
keeping.

17. For a first class Certificate <he Candidate maust in addition to
what is required fur & Sccow * elars Jertiticate.

1. Trwuslate i1 writing fror. ¥ glish into French, and From French
into English;

2. Write from dictation ia both languages ;

3 Transcribe nud make abstrcts of documnents in both languages .

4. Pass an examination on the following subjects ; 1. Arathmetic in ail
its branches : 2. Geography ; 3 Histery of England, History of Canada
and the Xlements of General History ; he may also of he deaves it undergo
an cxamination in Book-Keeping.

18. The actual cmployés shall be exempt from examination in No. one
of the preceding articles aud in Nos. two and three shall only be regnired
1o pass an examination in onc or other language,

19. A Candidate for a First class diploma may, if he desires it, undergo
a more extended examination : but in this cas, he mast in lus application
for ndmission mention the other subjects upen which hie wishes to be
ioterrogated aud the Board shall decide whether or not e wmay con-
veniently be examined upon such subjects, aud he shall at the same time
be potificd of the decision of the Board on Certificates

20. There shall be endorsed upon the Certificate of cxamination n list
of all the subjects upon which the examination has beea hcld, twith
number 1 or number 2 opposite each of them, the number 1 indicating
that the result of thie cxamination on that subject was excellen?, number
2 indicating merely a satisfactory result.  If number one has been ob.
tained on two-thirds of the subjects of cxamination it shall be stated in the
body of the Certificate that the cxamination has bLeen passed oarith dis-
tinclion,” and in the First class Certificates if in addition to thiz, the Candi-
dnte hias passed in 2 satisfactosry manner au cxamipation on one or more
of the optional subjeets, it shall be stated that thie cxamination, has bren
passed  aath great distinction.”

21 There shall be publizhed every three months nnder the sigaature of
the Scerctary of the Provinee, in the Ofiaal Gazette, the Jowrnay de {la-
struction Publique and The Journal of Educatian, a list of the Candidates
who have obiained Cestificates at the three meetings, indicating exactiy the
classes and the nature of the Certificates.

(FORM A)

I certify by these presents that [ have this day examiacd Mr
and that § find him free from defects and physical or
mental maladies which wonld prevent lim trom cficiently discharging
the functions of an cmploys in the Civil Service.

{Signatare.)
(Address.)
(Date.)

s

'L
3

Servico of the Provincoe of .

(ronryt 1)
Statement concerning Mr.
a Candidate for cmployment in the Civil
Qucbec: :
1 Are you reluted to the Candidate and if so in what degree ? :
Are you ncquainted with the Candidato? )
Under what circumstances did you become acquainted with him ?
. How long have you been acquninted with bita ? i
. Is he strictly honest, sober and luborious 7
What do yon kuow concerning his education and his mental capacity ?
In so far 2s you aro able to judge of his character, is it such as to
render bim it for the public employment ? '

ap s v 32O

(Siguature.) !
{Date.)
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Science Education Abroad.

(A lecture by J W, Dawsen, LL. D, F. R. §,, etc, Principal and Vice-
Chancellor of MeGil University, Montreal.)

Every one who reads must know that in our time no subject is more
extensively svitated and debated than that of the preseut lecture. In
every civilized country it has hecome a question of first-rate impor-
tance, not ouly for educitors but for business men and statesmen, |
how the larzest amount ot success cun be attained in the practical
application 0! scivnce to the arts of lite. Everywhere, as 2 means to '
this end, it is felt to be necessary to provide the widest extent o"g"
serence education fur the mass of the people, and the highest perfec: |
ton of such cducation for those who are to take leading places as
orzmal mvestigaturs or as directors of business undertakings, 3

From the tune when I fitst had the honour of addressing a Cana !
dian audience, until this day, I have not ceased, in scason and out of |,
season, 1o urge thissubject onthe attention of the friends of education
here, us one of the pressing wants of this countey 5 and withir the
past few years, feeling that ve were falling farther and farther behind
other eountries, I have made some special efforts to collect additional
information 25 to the state of science education abroad, aud to bring
this to hear on the public mind kere, as opportunity offered.

In my recent visit to Great Britain I had this object specially in
view ; and found it to be one wuch before the winds of all cducated
wien, and pronunent in conversation aud discussion whenever edueation il
was reterred to. ‘The results of recent industrial exhibitions had {;
painiully impressed the minds of Englishmen with their actual and
avowing inferinrity, In impostant arts and manufuctures, to better
cducated natwns, Great cftorts were being made to erect new schosls
of scicuce and to wtroduce science teaching more clfectually intos
other wmstitutivns. The usual expedient in England in all doubtfut:
and urgent matters of national importance, the appointment of a
Royal Comnussion of Inquiry, had been resorted to while the Com:’
mesn abresdy engazed m the mprogement of the endowed schools:
had taken high ground on the question of science education. All this,
was very intererting 1o me, and I availed mysell fully of the many’
opportunities which vffered to visit schools of practical science, and:-
to learn the views of those most concerned in their managenient;
and who, in the tzue spirit of the brothernood of Science, were ready
to place all means of information at my disposal. What 1 learned 1
would uow desire in some mneasure to lay before this audicace, with
practical deductivas bearing on our own coudition.  While however,
st desirous to comey to your minds the impressions made upon my
awn, I feel that the suliject is tuo vast to be discussed i an hour,
and that I can present_but & mere skeleton, unless I confine myself
10 netices of afew of those institutions which appear to be most}:
instructive with reference to oursclves. 1shall, therefory, firgt, shortly
define what I understand in this paper by science cducation, shall
then uotice a few science schools in England and clsewhere, and
shall conclude with sume practical applications of the subject.

H

1

3

4

WIAT 38 SCIENCE EDUCATION?

In speaking of science then, I wonld restrict your attention to the
physical scicnces, or those which relate to what we call_material
things. In this great group of scicnces wo may recognizo threo
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*subdivisions, distinguished by the modes in which they are pursuned,
" though shading into cach other. (1) Mathemetical sciences, or those
in which the methods chiefly pursued are those of mathemetical
reasoning aud caleulations, as, for instance, astronomy ; (2) Experi-
viental sciences, of which chemistry and several departiments of
natural pln ~sophy may be taken as examples; (3) Observational
sciences, such as zoology, botany, and geology. Each of these
clusses of subjects must be treated according to its own ncthods ; and
unless so treated is uscless whether ns a mesus of training or for
practical application. The learmuy, for example, of any of the natural
sciences by ¥ getting up®™’ a ln.\tti;ook, without actual examples and
work, is not of the nature of scicnce cducation; und muclll of the
undervaluing of science studies as a means of cducation, on the part
of practical teachers, is due to their want of acquaintance with this
first truth. Natural history or experimental science taught » erely
from books, is only an inditferent form of verhal training, and it is
1o wonder that those who know it only in this way should form a
very low estimate of its edueational value. To be usefully taueht,
the pupil must be familiar with the actual objects of stu.y, and must
understand experimentally the modes of attuining to results with
regard t¢ them. He will then receive a real and valuable kind of
cducation, the henefits of which may be summed up as tollows :—(1)
‘The student is taught to observe, compare, and reason for himself,
and this ina practical manner, not so casily atinable in other
subjects, and tending to give a+ accuracy of method and quickness of
perception and of forming conclusions most valuable in actual life.
(2) Much knowledge of 2 uscful and interesting character & acquired ;
and the student, while learning the uses and p:operties of common
things, may rise to large and enlightened conceptions of the works of
God, and the natural laws under which man exists. (3) Men are
trained to pursuce origiuzl investigations, and thus to enlarge the
boundaries of science. (1) The means are affurded to utilize natural
resources and imprese ans and ma wfactures. With regard to the
extent and nature of such seicnce education, it appears to be the result
of c.\'&wricnce in all the more advanced countries; (1) That there
should be special practical schools to train investigators and practical
science workers in the deparments most important to the welfare of
the community. (2) That science study should form sume part of 2
liberal education. (3) That the elements of some of the natural or
Physncnl sciences should be tanght in all the common schools. (1)
Lhat weans should be employed to train competent teachers of
science.  This beinyg what I understand by science education, with
reference to its nature, 1csults and methods, let us glance at some of
the cfforts put forth on its behalf, more especially in the mother
country.

et o
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TUE ROYAL SCHOOL OF MINES.

In London the principal institution for science education. supported
dircctly by the Government, is the Royal Scheol of Mines, Jermyn
street, with which is associated the Koyal College of Chemistry in
Oxford strecet. i

The Royal School of Mines is an out, mwth of the Geological
Survey of Great Britain, whose building 1t shares and whose oflivers
are its chief directors and instructors. T'his assaciation gives it great
advantazes, in secuming the inflocuce and management of the distin-
guished head of the Survey, Sir It I. Murchison, and the services of
such cminent practical geologistsand naturalists as Ramsay, Huxley,
Etheridge and Simyth, as professors, in giving the students aceess to
large and admirable collections in Geolozy and an extensive scientific
library; and in placing the young men under the fmmediate superin-
tendence of those who have the hest opportunitics for opeaing up to
. them the paths of usefuiness and suceess.  The very atmasphere of

such an institution savours of practical scienee, its appliances for
work and study are of the most inviting description, and it has severl
prizes and scholarships for its more deserving students, aué gives
11;(: title of “assaciate’ to those who pass its final examinations.
Notwithstanding these advantages, thouzh it ias many occasionnl or
partial studeats, the number of reqular students has been much
smaller than conld be desired. This may in part be accounted for by
its situation in 2 city not dircetly interested in mining, and remote
from the great manufacturing districts: in part, perhape, by the want
of appreciation of the advantages of scicnce training on the part of
the English public. It is certain, however. that the School of Mines,
though ils instracting officers are sccond to none n the world, is
inferior to the great science schaols of America and the continent of
Europe in its academical organization, in the completeness of its
course, more especinally in the dircetion of literry and mathematical
cultare, and in the standard of attainment required for entrance.
Were it xmsrovcd in these respects, and ‘enabled to offera larger

aewber of direct prizes to students, its usefal ikt A
.increased. P nts, its usefulness might be greatly

Still, with these limitations, the auceess of the school has been
great. It has trained a succession 0i” competent men for geological
surveys in the United Kingdom and the colonies. Among others, the
wresent héad of the Geological Survey of Canuduisone of its graduntes.

t has also sent forth a number of trained men into mines and manuy.
factures, who have been very successful, not only in introducing new
inventions and improvemoents, but in realizing fortunes for themselves;
and it s stated that the demand for these mer: is much greater thin
the supply. 'The course of study in the school of mines extends over
three years, and in the senior year the students are allowed options,
by virtue of which they may devote themselves specinlly to chemistry,
mining or geoloyy.

The Royal College of Chemistry is a distinet iustitution, situated
in a differcnt partof the town, which is a cause of some inconvenicnce
to the students of the School of Mines, who have to attend its lectures
and classes in practienl chemistry. It was established originelly by
private subscription, but has been adopted by Government. Under
the able management of Prof. Fraukland, it is 2 useful institution,
and abways crowded with pupils. It has, however, accommodation
for only 12 practical students, and this by no means of the airy and
sumptuous character to be found in the laboratorics of the continent
of Luropc and the United States. Crowded among the shops of a
noisy business 'reet, it has 10 rvoom for extension, and its teachers
and “students have to submit to many inconveniences which wmight
readily he obvinted were it removed to 4 more suitable locality, and
provided with 2 Inboratory fitted up with modern improvewents, 1t
wmust, however, be admitted that the utmost possible use has been
mude of its too limited accommodation.

THE DEPARTMENT OF SCIENCE AND ART.

T'he Royal School of Mines, as well as the Royal College of
Science, Dublin, and the Edinburgh Museum of Science and Art, are
under the direction of the Government Department of Science and
Art: but its largest sphere of operations is in the great South
Kensington Museuns, and the schools connected with it throughout
the country. In its Jast report these schools and classes are stated at
325 inall, with an aggregate of 24,$63 pupils.  This represents much
science teaching; all, however, of an elementary character. and of
small amount relatively to the great population of Britainand Ireland.
Much of the teaching isnccessarily done by teachers of a very bumble
arade of scientific sttainment ; but the most effegtual means are taken
to ascertain that it is faithfully done, and to give it opportunities for
improvement. The principle adopted is that of giving money aidsto
teachers, building grants, grants for apparatus, &c., scholarships and
exhibitions, medals and prizes to pupils. All of these are awarded
on the results of rigid examination, conducted by papers sent from
Londan and reported on by examiners, among whom are some of the
tirst- scientific wen in the country.  The aids to teaclers are at the
rte of £2 per aunum for each first-class pupil, and £1 for cach
sccond-cluss pupil; and the teacher, in« vder to receive aid, if not o
University graduate, must have obtained at least a second class in the
advanced grade of these examinations.  Of the aids given to pupils
anumber are in the form of exhibitions in aid of attendance on
higher science schools, aud in the casc of the higher Government
schools the fees are remitted in favor of students taking these exhi-
bitions. It would be difficult to imagine & system likely to do more
good, and all that is wanted is that it should be further extended and
that more thorough means should be adopted for training the
teachers.

SOUTH KEXNSINGTON MUSEUM.

The most conspictious part of the cstablishment at South Ken-
sington is its muscum, embracing a vast collection of objects
illustrative of industrial products, art and manufact s, and oune of
the mnost popular and useful places of instruction by the cye in
London. It is proposed to remove to the extensive buildings nc
South Kensington the vast Natural History collections of the British
Muscum, and also the collections of the Geological Survey, so ns
to promote science studs as well as that of art. Art cducation on
an extensive seale is conducted at South Kensington itsclf, as well
as in a multitude of affilinted art schools. More especiaily, young
persons are trained as teacherg, and with reference to practica
applications to decorative art of cvery description.  As illustrations
of these, 1 was shown large collections of patterns for wall papers,
table cloths, pottery, and colonred and engraved glass, prepared by
the pupils for competition for prizes offered by manufactarers; while
in a gallery of the muscom, assistants were busy in arranging a vast
collection of drawings and paintings sent in from =affiliated schools
for competition. In the Art training school I saw hundreds of
papils cogaged in all kinds of work from tho clements of drawing to
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studies in painting and modelling from life. In addition to the study
in the schools, the students, of whom there me between eight and
nine hundred, have access to the Galleries of Art in the Maseumn,
and to an Art Library of 25,000 1olames and 2 collectivn of 53,400
cngmvings and photographs.  Lust year 107 schools were con-
ducted under the  Departnent™ with 20,000 pupils; aud in uddi-
tion to these, clementayy drawing was taught in 1,094 schools to
120,923 cluldeen. Though st is distinet from science, 1 think it
proper, when speaking of Sauth Kensington, to refer to ats work in
art as well ns in seience.  Not only is science the hundmaid of art,
but art is aiso the handmaid of seience, aud both must fourish or
decay together.  More especially the study of art in its application 1o
the wants of ordinary life, cannut fail to be auxiliary to the advance.
ment of science.  Itis a matter of profound reggret thatthe Boards of
Art orzanized in this country more than ten years ago. have been
permitted to languish, aud have not been enabled 10 establish licre
iustitutes on the plaa of thuse of the Department of Science and Art
in England.

THE LONDON UNIVERMTY.

University Colleze, London, has no orgauized scieuce school, but
it trains men for the Bachelor of Scrence examimation ot the London
Uuiversity.  This is & Zeneral saence exammation, implyg the
trajuing necessary  for  matnculation, and subsequent studies in
Physics, Chemistry, Animal Physwloyy, Geology, Logie, and Mord
Philosophy. Bacheloss of Science of tve yrars standing can go up
for an examination for the degree of Doctor of Science. These
science degrees of the Unnversity ot Loudon do nut lead directly to
practical work, and this is an important detect in the sgstem, but they
are, no dusbt, very importaut as stmuh to the general preparatory
training required by every man of saence.  The gachelor of Science
degree us otfered by the Usiversity of Lundon, has also unduubtedly
tended to raise seience 1o its proper status i connection with the
higher education, but it1s not as yet largely taken. At the gead-
uation in May last, at which I was present, there were only eleven
Bachelors in Science and seventy Bachelots in Arts. This urises in
part from the want of prestige aml antiquity s the degree itseli) and
in part from its having o compete vith the bonours i saence which
may be taken in couraes in arts, aud with the specd sawence schouols,

The Birkbeek laborntory of University  College accommudates 24
practical students; and I was pleased with the ingenivus armangement
of its theatre, by medns of which 935 students cun be employed simal-
taneously iumaking experiments with tests, under thie direction of
Professor Williamsen and lus assistants. Thiz is only one among
many indications which I ohserved of the tendeney to ghe to exame
inations and instructions in science a practical characier, an cvidence
that its true uature is being wore and wore appreciuted.

THE ROYAL INSTITUTION.

Tt would be wrony to leave Loadon witheut referring to the
remarkable and unique establishment known as the Royal Iustitation,
founded in 1799, at the suzgeston of Count Kumford, aund celebrated
throughout the world as the theatre of the Tbours of vy, Famday
and Tyndall, while w London tseif atis knowa and valued 25 an
agreeable and popular exponeat of science by wmeans of its lectures
and discousses.  The Ruzal Institution has a goed butlaeng in Aibe.
marle street, contaming iis theatre. nborutones, hbeary, . ud reading
room. Its function is twotwd.  Firsty 1t sustaini as aits prolessors
cminent seientitic wen, el provides thetn vath the weans ter prose.
catinz uriginal sesearchs seenndiy, it provides, by us afternoon and
evening lecturcs, the meaus of preseuting to the more relined a.d
cdacated clusses, information as to the latest result of scentifie
discovery, from the lps of the actual discorerers themselves, Its
Tecture-ron is abways titled with a cultivated and atlentive audience,
who Lave the advantage of learning orally and at fist haed what
others must gather frai reading o from secondary saurces,

The Rogal Institatian thus wcoupies a mddle place between the
geacral public and thuse Scientific Sucicties, ike the Ragal, Geolo-
gical and Linnean, whoese wljecty are striclly scientific or special, aud
whose meelings are cvmseqoently almat eatively composed  of
scientific men. Al the same et promoles ariginal research ina
manner peculiar 1o iteelly and fn the highest degree successtul. It
undaubtedly exerts a must important infdicuce in keeping these wha
move in the higher sirata of gaciety in Loudon abreast of the scicnce
of the day, and thus procuring mural as well s material suppnrt for
scientific Tesearches; more esperially for thase which, not being of
direct educational or practical wtility, are hinble to be neglected cven
by the more intellizent portion of a communily, eagressed in the
accomulation of wealth or an the still more labourious pursuit of
spending it.

OWEN'S COLLEGE, MANCULSTER.

In the great manufucturing community of Manchester, academical
{ education rearsits head in aninstitution of no meanrepute in the matter
1 of seience edueativn.  Owen's College 1s, ke our own McGill, based
ron the liberality of a wealthy merehant, whose nawme it bears, sup-
plemented by numerous additional benefactions.  Among these I find
a sumn of £10,000, subseribed by 18 merchants and others, for a
| chemical laboratory and o library; o sum of £9,472 subscribed by
the priucipal engineers of Manchester and neighboring towns, for the
foundatiun of n chair of civil and mechumenl engineering, and a fund
of £200 per annum to augment the endowment of the professorship
of chemistry.  Thuse noble benefuctions remind us of the liberality
of some of vur Montreal merchants aud professional men, and should
act a3 2 stimulus to otherg.

I am indebted to Prmapal Gieenwood and Professor Williamson
for enabling me to learn the nature and results of the science teach-
ing at Onen’s College, which in many esseatial respects more nearly
resembles one of our Canadian colleges thanany other institution which
I saw in Eugland. The department of general literature and science,
or, as we should say. the course in arts, extends over three years,
and, like our own, meludes a certain mnount of modern languages,
and physieal, natural, 2and mental scieuce. ‘The department of theo-
retical and applied sdence, or science course proper, also extends
over three years. The first 1s 1dentical with the fiest in arts.  The
second and third are vecupied entirely with science subjects. along
with the French or Germnan langunge.  The sidents in this depart-
ment are prepared for the bachelor of science exumination at Lon.
don.  This course is said to be suited to prepave #for the higher
departments of manutacturing art, and for pursuuts and professions
purcly scientifie.”” It is also said to be “adapted for such as are
hereatter to be engaged in commercial pursuits"—a remarkable
testimony to the ideas of education on the part of busiuess men at
Manchester, who iu this respect come up more nearly than any others
in England and her colonies tothe standard of the New England
citiecs.. The Priucipal informed me that there were last sezsion 100
studends tuking this saience course. The third department in Owen's
College is that of civil and mechanical engincering, in which students
are prepared for the examnations in engeering in the Indian Public
Works Department, and also for entering on the higher branches of
the engineering profession.  The course extends over three vears.
It had only tventy students lust year.

Another and mostinteresting feature of Owen's College, suited to
its position in a great mannfitcturing town, i3 the provision made for
evening clieaes  These fnelude the subjects of the general course,
and alse a phannacentical course intended to prepare chewists and
druggists fur the examinations under the Pharmacy Act. Most of
the students in these classes are what we would call pactial students;
but sone study for the Dogree of B.\. of London University. The
iutention of the college is to accomodate those whose business en-
gagements prevent them from attending lectures in tne day time;
and the aumber of students Jast year was no less than 400, This is
a remarkable indication of the avidity for learnivg on the part of the
youny bustness men of Manchester, who enteron this somewhat severe
course of study as an employment fur their evenings, and after the
tosds of the day. Iz is funibker to be considered that many of these
young men have to walk or drive considerable distances in order to
attend these ciasses 3 but in all the citics of England distance is much
less regnrded than it is in this country.  Prof. Ruscoe delivers a
separtte coutse of lectures an chemiatzy to women, which, I was
informed; had veen stceessful, though 1 did not note the number of
students. The authoriics of the colleze have under consideration
the cotablishment of a rejular academicnl course for women, which
will he largely of a seieatitic chamcter.

Ounen’s Colleze as its class rooms at present in an old building
adajted s use; butan cdlegant new bmlding is now in process of
erccion 3t a cost of £90.000, and n sum of £130,000 is said to have
been med as a building fund. The foundation stone of this building
was publicly ked ain September last. It ds to be observed that Mr.
Owens wiseiw prohiluted any portion of his endowment fund being
expended i bustdisgx and that the Government of Great Britain has
given wozd o Ownen’s College, so that this large sum is a product of
private muniicence, chiefly in the town of Mauchester.

SCIENCE TEACHING AT CAMBRIDGE

The two great English Universities of Oxford and Cambridge ave
obrivusly not content to lic uuder the aspersion some time ago cast
on thew by an cminent scientist that their *atmosphere ™ is un.
favourable to scientific study. Both are are makizg rapid strides in
this direction,

At Catabridge, under the kind guidanco of Prof. Stokes, himsell
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.ionc of the most eminent of living physicists, and of the patrinrchal
Sedgwick, and his able assistant Seele, I saw the improvements which
Jn late years have heen made in the means of study in natural and
“#physical science, nud which tend, with other changes, to give greater
. ﬁ)ﬁbct to the regulativns in favour of the natural science tnpos.  Subl
“tuiore recent movements in this direction are the appointment of a
“‘university professor of pure physiology, and the movement in nid of
"o university protessorship and demonstratorship of experimental
- physics, towards the buildings and apparatus necessary for which, the
l‘:huncellor, the Duke of Devounshire, hus offered a coutribution of
£6,3¢0.

t
§
'
'

WHAT OXFORD (S DOING.

r Oxford has, however, taken the lead of its sister University in this
< matter, and I shall therefure notice more i detasl what 1'had the
Jpleasure of seeing there in the way of provision for practical science
<Meaching.

‘The new museum, now of world-wide reputation, is not_merely
museun in the more modern sense of the term, bat a sesies of scientfic
luboratories and cluss roums, attached to a magnificent hbrary and
wuseum.  The museum proper had been largely increased aud im-
proved in its collections since my last visit in 1865, and its great
central gluss-rooted court, more than 100 feet squuse, with its sur-
rounding gallerics, is now well filled with specimens in Geology und
Zoology. On the south and west sides, the muscum is encompassed
with cliuss roowms and aboratories in geology, chemistry, aud physieal
science.  On the north side are the labora ories aud elass rovms m
physiology. Prof. Phillips was absent, owinyg to an attack of iflness,
and in is department 1 saw only assistants engaged in laboriously
piccing together the huge bones of the Cetiosaurus, a gigantic reptile
with thizh bones more than five fect in length, of which a magnificent
skeleton has recently been discovered i1 a quarry not far from Uxford.
I had, however, the pleasure of seciag the students at work in the
Iabortory of practical chemistry, under Prof. Brodie, and of
examining the admirable arran tements of Prof. Rollestone for prac-
tical work in physiologzy. Among other things winch I saw in the

4 physiological Inbomtory, were excelient dissections of moliusks and
¥ % wormsmade by rtudents as a part of their examinations in the honour
I3 course of Natural science,

i 3
# Though the muscum contains rooms for experimental physics, the
" Univessity has greatly enlarged its means of instruction inthis depast-
- § ment, by the ercction in the vicinity of the musenm of 1 physical
;3 labormtore, which I believe will cust about £310,000, and winch, in
“§ the perfection and completeness of its arrangements, will surpass ail
similar warkshops of science, not only in England, but in the world.
Prof. Clifton, who himself showed me the building, aud explained its
plan, has endeavoured to make this Iabomtory in itself a model of
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best way, by applying in the most perfect wanuer evers hnown in-
provement and many original inventions of his own, to secure con-
venience and accurney of working.  The building has a centmd hall
for apparaius, and for ceriain experinents requiring large space; a
class room, which is o mudel of acoustic perfection and mechanieal
arrangement; and a number of work-rooms, in whick 2\l the most
delicate kinds of operations in weighing and mensuring eau be carried
on with the best apparatus and with every precaution against error.
3 This laborutory was 13 be opened in the present antumn, and T was
-y informed by Prof. Ciifton that he expected to hevin with about 30
§ practical students.  The object of the labortory is weo-fild—(1) to
i train cbservers and experimenters more thoroughly than henstufore;

(2) to undertake original physical researches with more perfect ap-

- pliances than those now available.

i The Oxford new Museum, with the neighbering Physical Iabosa-

nractical science, considered as the art of dving everything in the |

to these ends, Oxford is undoubtedly an excellent Science school ;
and » University which offers its highest honours, in courses, in which
practieal chemistry anud physies, and dissections of invertebrate ani
mals, constitute important parts, cannot be regarded as unfavourable
to the cultivation of science. It must be admitted however that these
improvements have heen effected only after severe contests hetween
the advocates of modern science and the couservative clement in the
University, contests in which my valued friend. Dr. Acland, well
known to many of us here, has borne an influential part.

MOVEMENT IN EDINBURGIL,

Edinburgh has as yetno organized Scienee school, and has undoubt-
edly been fulling behind the Euglish schoois in its reputation for
traiming in natural science.  Thusis, however, a relative rather than
an actual decadence, and there is 2 very strong desire on the part
of many of the {riends of the University to restore its ancient reputi.
tion in this respect. Inevidence of this we have the recent endowinent
of the Baxter Clair of Engincenng. and the still more recent of Sie
Roderic I. Murchison to give £1,000 as the endowment of & Chuir
of Geolugy, which Iam informed the Government is likely to sup-
plement with o like sum.  The Departient of Science and Art has
also attached to the University amuscum on the plan of that of South
Keusington, under Prof. Archier ; but no lectures are delivered in
connection with it. No Institution in Great Britain has 2 better field
for science cducation than Edinburgh, and it pessesses mutny excellent
tencners, but their action is to some extent paralyzed by want of
facihity for mutual cooperation, and by the want of some professorships
necessary to complete the course of study.  In the meantime, there
are excellent practical classes in chemistry, experimental physics
and butany, and there is an academical course fors science Degree. In
this course, the candidate is required to have the degree of B.A., M.A.,
M.B., or M.D., ur to hold certificates of having passed the examina.
tions i two of the departments of the University course, or to have
matriculated in the University of London. Otherwise he must pass a
preliminary examination in mathematies, physics, chemistry, zoology,
and botauy ; but may omit this examination if an M.A. who has taken
honours in natural seience, or an M.B. or M.D. who has taken
honours in uatuml history, and haspased the examinations in physics,
higher wathematics, and logic.» There iz then a final examination in
which the student may seleet one of three hranches in which to pass,
viz. : (1) Mathematieal science; (2) physical mud experimental
science 3 (3) natural science. On passing this exawination he is
entitled to the degree of Bachelor of Science ; and «u the end of
tuelve months may come up for the degree of Doctor of Scieace, ia
the examination for which he wmust show profound knowledze of a
special sciemtific subject. The anmber of candidates for these dezrees,
is not as yet larze, but is increasing. They might obvicusly ha
rendered muely wore valuable and attmctive by conucction with
'special science courses, leading to application to the urts or to the
delinite branches of original research.

Itmay be well 10 mention here that the Priucipal of Edinhurgh
tUuiversity, in his innugural address, has suxgested the omissivn of
i Greele from the University conrse for M.A.. to make room for
;science culture, and that the chairman of the Eatowed Schools Com-
t mission has, as already mentioned, put this ideain a practical shape
hefure the Buglish Universities, in an official letter to the Vice-
Chaucellors, iuwhich he intimates the desizn of the Commissioners
1o establish schools in which Latin alone shall be taught, in addition
1o science and modern languages and literature, and invites them to
open their examinations for degrees and honours to the pupils of
such schools.  While it is to be doubted whether any such chauze is
required here, where classies have not been so0 exciusively insisted on
in the schools as in England, the arguments adduced by Lord Little-
tun in his circular are well deserving of study, asindicating the strong

L]
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7tory, thus constitutes in itselfa great educational institution w physical | ¢ o 2%
ety ; N > -0 feeling mmong parents and edueated persons in England that science
o 5“'?"‘:5” ;“"‘f“‘:‘?d] by dsomc (]’f the ablest instructors and ongwaly o g, eftioy far their children is a matter of absolute nceessity, and that
- investigators of the day. and providing for studies in experimental e 5 cannot otherwise be obtained, some portion even of their

: {;lxysu‘& chemistry, minerlozy, zeology, physivlezy, and zonlngy 1y

otauy being otherwise provided for in conncction with the Batauic
Carden. It has seven large class rooms and a multitude of working
-, Tooms and laboratories, with the sciemific department of the RadeliTe

Library. These appliances are as yet iarge in comparison with the
number of students who use them; but the number of students is in-
ereasing, and this apparently not at the expense of ¢ 1¢ literary courses
of study. Itis to he observed, morcover, that the aim of the Oxford
Science school is high. Its olisct is not s0 much to train practical
workers in science as applied to the arts, as to give the edueation
Fnecessary to enable these who receive it to take theirplaces as ariginal
-, investigators in the ndvancement of theoretical science, and in con.
s nection with this to bring oot the true value of physical seience asa

'

cherished literry culture must be sacrificed to 2 want, on the supply of
which even natioual existence may depend.

SCIKNCE TRACHING IN TUE UNITED STATER

We might now tarn to the efforts which have been made in the
Cuited States, where, owing to the more general diffusion of clemen-
tary education, the value attached to the applications of science to
the arts of life, and the liberality of private benefactors and of the
State and genernl Governments, much more has been done than in
England, and where such schools as the Iawrence and Shefficid
Schaols, the Boston Institute of Technologs, and the Cornell Uni.
versity, challenge comparison with any in the world. X shall, howerer,

mozus of secoring the highest mental cultare. Viewed with reference

refer 10 only one of these, which I had the pleasore of visitiog rather
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more than a year ago, and which, in my judgment, has been one of
the most successful.

SHEFFIELD SCIENTIFIUC SCHOOL.

The Sheilield Scientific School is 2 modern outgrowth of the old
University of Yale College ; and orivinated in 1847 in the orgamea-
tion of the ¢* Department of Philosophy aud Arts,” under Professors
Siltiman and Norton, representing respectively the subjects of applied
Chemistry and Agriculture. ‘I'he scheme seems to have been devised
by the elder Silliman, and to have had its birth in his private ceftorts
in previous years to give practical instruction to special students.
This department was maintained with wederate success fur several
years; but atlength in 1860 E. Shetlield, a wealthy citizen of New.
Haven, came forword to its aid with 2 handsome @it of a huilding
and apparatus valued at over $30,000 and a fund of $30,000 more to
endow Professorships of Engincering, Metallurgy, and Chemistry.
This enligthened benefaction at ance placed the school on a respect.
able footing, aud in 1863 it was further enlarged by the application
to its use of the share of the State of Counecticut in the large grants
of land made by Congress in that year for purposes of scientific adu
cation, grants which have horne similar zood fruit in many other
States. The Shefield Schiool will also be a large sharir in the bene-
fits which the University will derive from the great Muscum founded
by Mr. Peabody, and endowed by him with the sum of §£150,000.
The present extremely valuable collections of Yale College are stored
in rooms of qutte madequate dimeusions, and are being rapilly aug
mented and improved. Prof. Marsh aad Prof. Vernll alone have
vast stores of fossils, corals and other specimens in hasements and
cellars ; and when the whole shall be arranged in Mr. Peabody’s
Muscum, Yale College will be inferior to few Academic institutions in
the world in regard to its facilitics for teaching the science of nature
through the cye, A special collection i Sheflield School, very valuable
and well worthy of study, is that ol cconowmic geology. It is admira.
bly wrranged, and gives at one view an jdea of nexrly all the miueral
resources of the United States from the Atlantic border te the Pacifie.

The building of the Shefield School is well suited to its purpose,
though it is an old medical school adapted to its present use; and
the scope of the institution is wide, includinyg six distinet courses, any
of which may be followed by the student. These are : 1st, Chemistry
and Mineralogy : 2ud, Enginecring and Mechanies ; 3rd Mining and
Metatlurgy : 4th Agriculture ; 5th, Natural History and Geology ; 6th,
A Seleet Seientific and Literary Course. The class rooms and labora-
torics struck me as remarkably ingrenious and neat in all their arrange-
ments, and combining 1n a great degree all possible conveniences,
while the uncomfortable arrangements too often scen in academic
roons had evidently here been replaced by the exercise of some
engincering and mechanical skill and contnvanee 5 and by a combi-
nation of lecture room and cabinet, the means of illustration had been
rendered extremely aceessible.  In token that the Sheflicld School is
not altegether a school of mines looking down into the bowels of the
earth, its liberal founder has presented it with an objeet glass having
an aperture of nine inches. It is placed in 2 tower constructed for it 3
and with a meridian circie and other instruments, enables students to
Tearn all the work of a regular observatory, as well as the operations
of astronomical geodesy. Any one interested in the traimng of the
young men of Canada can scarcely avoid a feeling of emvy in'\'isiling
such an institution a3 this, furmshed  with so many facilities for ena
bling the active mind of yvouth to geasp all that is of practical utility
or provoeative of hizh and noble thought in the heaven above and in
the earth beneath. At this moment a Canadian Sheflield, judiciously
aiding any University having an adequate and permanent basis.
would do more 1o promote the trade and manufactures of this
country and its scientific reputation, than can be done by any other
agency.

The faculty of the Sheflield Schnal includes twentsthree names.
and 1ts roll of students numhers ane hundred and forty. It 1s searcely
necessary to say that several of the professors at Yale are active and
successful oririnal workers, aud that the place is not unis an effective
scientific school, sending out each year a larze corps of traned men
mto the higher practieal pursuits connerted with scicuce, but also an
important centre of discovery and original investigation, further mate-
rials for which are bewng constantly arcumalated. Mare especially in
geology, mineralogy, palwantalagy, zanlogy. and chemistry are such
men as Dana, Silliman, March, Rrush, and Verrill addiug to the
stock of knowledge for the whole world, ns well as traning ther
students. Andthis is one of the results in all cases of & well appointed
and efficient school of science.

Au additional endowment of about $30,000 has been collected
during the past year for this excellent school, which in its provisions

for scientific, in conucction with academical cducation, is second to
none in the possession of' the English race. . .

Oune most nuportant feature of the Sheflield School is that it combines
what is valuable in a seience degree with the specinl training of a
practieal seience conrse.  Students whe buve the necessary literary
acquirements may thus obtain the degrees of Bachelor and Doctor of
Plitosophy along with their specinl scientific training as civil or mining
engriucers, assayers, &c., while others can secure the practieal advan.
tages without the degree. Inarecentarticlein the Yale Cotlege Conrant
Prof. Dana explains the details of this system and its advantages an
cconomivs. e maintaius that ¢¢ the modificationin Awmerican colleges,
which 13 demanded by the vast development of the sciences of nature
within the past century, and also by the contemporary progress of
linguistic and other sciences, is accomplished by the Yale scheme
throngh a method which does not sacrifice in uny degree classical
cducation, and which at the same time combines thorough literary
culture with the widest range and highest development of scientific
education.”

GERMANY AND SWITZERLAND,

Though much is being done in Buglaud and the United States,
science and technical education are carried to a still higher point in
Germany aund in Switzerland, which perhips excel all other countries
in this respect. In the former country, while every one is educated,
weneral education is made tu lead to techmeal education in o great
variety of schools, suited to persons in all conditions of life, and
culminating in the great techuical Universities, a kind of institution
as yet uukunown in the Englishespenking world, untess Cornell Univer.
sity can be regarded as 2 step in this direction. In Germany there are
now no less than six technical Universities, and a large number of
techuical colleges or higher schiols to truin students for these Uni-
versities, or for directly entering into employments in arts and manu.
factures.

TECHNICAL UNIVERSITIES.

Mr. Scott Russell, in his work on Technical Education, takes the
Polytechuicon, or Technical University of Switzerland, as an example
of the must perfect organization of this kind; aud I may abridge
from his noles the following facts as to its scope and organization.
Its courses of study are arranged under 145 subjects, divided among
31 professors, 10 assistant professors, and 16 private teachers an
lectui~rs. They consist entirely of science, applications of science to
the asts, and wmodern languages, literature aud history. Amouy the few
subjects not included under these heads are the Swiss federal consti-
tution and rights, and the Biblieal History of Creation, a subject
scarcely thought of in the English world, even in the education of
theological students  The students are either regular or ¢ free,”" the
latter taking sclected courses; but of 762 students only 173 are free
or occasionat.  In the regular programme of study the 145 subjects
abuve referred to are divided into cight groups: (1) Preparatory
subjects necessary {or thase who cowme impertectly v‘m;\mcd-, Q)
subjects relating to architecture and building ; (2) civil eugineering ;
(1) mechameal engineerin g (3) practical c?xemistry; (6) agricultare
and forestry 3 (7) subjects necessary for scientific workers, professors
and teachers; (¥) a general course of philosophy, statesmanship,
literature, art, and political ecconomy. Inaid of these courses of study
the Umversity possesses an astronomical observatory, arranged for
teaching observers; a chemieal and mechanical laboratory, for experi-
wents i uew inventions, &e.: a chemical Iaboratory, for ordinary
practical teaching, which Mr. Scott Russell culls a palace of science
1n comparison with similar places in England ; collections of drawings,
wodels and machines ; acollection of urchitectural models and scu?p-
ture; collections in zaolozy, seology, and antiquitics ; and o hotanieal
garden. To the foundation of the University the Federal Government
of Switzerland contributed £20,000, and the canton of Zurich
£136,000. It: anaual expense 1s very moderate, being only £13,459
sterling. From such mstitutions in Germany aud Switzerland annually
procccﬁ uumbers of educated yoanyg men who are prepared to advance
every branch of art by the applications of seience, who are distancing
England in so many manufactures, and who are now contributing so
largely to the wonderful success of the German armies. It is well for
us to remember that the Techmeal University of Zurich ininisters to
the wants of a population of only two miltions and a half, or conside:
rably less than that of Canada, and that even the little state of Wur
temberg, with a poputation of 1ess than two millions, hiasits Technicnl
University at Stuttgardt, with no iewer than 57 professors and
teachers. It is further to be observed that these Universities are bat the
higher pinnacles of a complete system of technical education,
descending from them to the humblest schools of practical seience,
for the children of labousers. It is scarcely necessary to add thaf
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they do not detract from or interfere with the
ities of Germuny, in which scholarship and ph
3o high a pitch of developmeut.
& A recent English writer thus culogizes the Prussian system :—
{4 The Prussinns, whalever their other quubties, are emphatieally a
-geientific people, nnd to that predominating cluractenstic first and
. - foremost are their recent military triumphs due. We do not mean
© -that because they are great chemists, astronomers, and physicists,
therefore uve they necessurily great soldicry 1 so nurrow a proposition
would hurdly be tenable. What we mean is that the spirit of science
- ~possesses the entire nation, and shows itself, not only by the encour-
ggement given throughout Germany to physical research, but above
‘all by the scientific method conspicuous in all therr arrangements,
. +AVhat does the word Science, used i its wider sense, imply ? Sunply
the em,ploymem of means adequate to the attaimnent of o desired
end. Whether that end be the constitution of & government, the orga
‘gpization of an army or navy, the spread of learning, or the repression
;of erime, if the meuns adopted have attained the object, thea science
has been at work. The method is the same, to whitever purpose
applied. The smine method is necessary to raise, organize, and equip
= battalion, as to perform a chemical eaperiment. It as this grem
truth that the Germans, above all other nations, if nut alvne amonugst
nations, have thoroughly realized and applied.  In all the vast combi-
nations and enterprises with which they have astounded the world, no
one has been able to point to a single deficeney in any one essential
elemeut. Every post has been adeyuately filed and every want pro-
vided for; from the monarch, the statesman, and the strategist, to
the lowest grade in the army. This is the method of science, literally
‘Ethe same method which teaches the chemist to prepare his retort, his
furnace, and his re-agents, before commencing his experiment.”

:irenz general Univer
ilosophy have reached

)

|
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s WANT OF SCIENCE TEACHING IN CANADA.

¥,

Let us now turn to our own country, and study i*s means and
appliances fur the pursuit of practical science. The task is an casy
one, for with the exception of two or three small and poorly
: tsupported agricaltural schools, this Dominion loes not possess a
! Yschool of practical science., \With mining resources second to those
of no countryin the world, we have not & school where a young
Canadian caun thoroughly learn mining or metallurgy; and, us a
consequence, our mines are undeveloped orgo to waste under ruinous
and unskilful experiments. With immense public works, and coustant
surveys of new territories, we have not a school fitted to train a
competent civil engineer or survecyor.  Attempting a2 great variety of
manufiactures, we have not schools wherein young men and young
women can Jearn mechanical engineering, practical chemistry, or the
art of design, or we are very fec%ly begiuning such schuols. We have
scarcely begun to train scicutitic agriculturists or agricultural analysts.
Our means for giving the necessary education to original scientific
workers in any department, or of training teachers of science are
very defective.  Iitherto we have been obliged to limit ourselves to
the provision of general academical courses of study, and of the
schools necessary for training men in medicine, law and theology.
8 Other avenuces of higher professional life are, to & great extent, shut
$ ngainst our youug men, while we are importing from abroad the
& sccond-rate men of othier countries to do work which oue own men,
¢ if trained here, could do better. Let us enquire then what we are
2R doing in aid of science cducation, more especially in this commercial

® and manufacturing metropolis of C:m:\&a, which we may surely
k venture to regard as at least a Canadian Manchester, and something

more important than a Canadian Zurich.

g
LS

v ANl

WHAT 1S BEING DONE 1IN MONTREAL.

§ (1) We have at least advanced so far as to regaid physical science
. §a3 a necessary part of a liberal education. In this Unwersity some
- } part of natural or plysical science is studied in cach year of the
3 College course, and we provide for honuur studies iu these subjects,
-+ which are arc at least suflicient to enable any one who bas futhfully

34 pursued them to enter on original research in some department of the
» 4 natural productions and resources of the country, and to receve some
considerable portion of the training which such studies can give. We
huve provided in our apparatus, muscum, and obscrvatory, the meins
of obtaining a practical acquaintance with several important depart-
ments of ccience. Butin o general academical course of study toe
nauy other subjects require attention to allow science to take alead-
M ing place; and it is not the proper course of cducational reform to
¥ endeavour to intrude science in the place of other subjects at least
4 quite as necessary for general enlture. We require to add to our
% general course of instruction specinl courses of practical science,
g2 presided over by their proper professors, and attended by their own

f technical students .

(2) The lower departments of science education are to sore small
extent provided for by the teaching of clementary science in the
schools, T'his, imperfect though it is, is of value, and I attribute to
the partinl awakening of the thirst for scientific knowledge by the
small amount of science teaching in the ordinary sebools in the
Uuited States and in this country, much of that quickuess of appre-
hension and ready adaptation to new conditions, and inventive in-
genuity which we find in the more edueated portions of the common
l’"o(ivlu. The Provineind Buard of Arts aud Manufuctures also deserves
credit for the attemptsvhich it has made, under many discourage-
ments, to provide science und art classes for the children of artisans.
Proposals are also belore the Local Legislature for Schools of Agri-
cultute, The Local Government Fas procured reports on this subject
f.om the Principals of the Normal Schools, and has also sent a
speenal agent to study and report on the Agricultural Schools of
France, Belgium and Ircland, which are well worthy of imitation.
A still more important sugzestion has been made to the Dominion
Government by the Director of the Geological Survey for the erection
of au School of Mining.

These arrangements and propusals are valuable as far as they
extend; but they full shurt of providiug the full measure of the
higher education, whether with reference to the traiming of original
investigators, ur of the varivus hinds of professional men required
for the development of the resvurces of the country,  Let us enquire
how this wider and higher scicnce culture can be seeured.

SLGGESTIUNS FUR HIGHER SCIENCE TEACHING.

The higher tedhuieal and science education may be provided for
in cither of the following ways. (1) We may have special schools of
mining, engincering, &ec., ench pursuing its own course, and not
connected with any general institution.  The objections to this are,
that it is not economical, that it caunot provide the necessary literary
and general training, that the pupils of such schools are very likely
to be of various dvgrees of excellence and very partially trained.
Such objections are applicable to sche ols like the Royal School of
Miues in London, and [ think they wouid prove fatal to the influence
of such schools in this conntry.  (2.) We might imitate the German
techuical uuniversities. This” would be the mest thorough course
possible; and were the means forthcoming, I cunnot conceive of any
greater _educational benefit to this country than the institution of
such a Cuiversity. But it may be long before we shall find in our
Legistatures, general and local, the wisdom and patriotism which
actuated those of Switzesland in establishing the Zurich School;
and we may bave to wait quite as long for the appearauce of a
Canadian Cornell to give and to stimulate legislative liberality b
his giving. (3.) The last, and, it appears to me, the only pract-
cable course ut present, is to ask for endowments <unilar to those of
Lawrence and Sheffield, and thus to establish special courses of
Seience in conuection with academical institutions, on the plan so
well carried out in Owen's College, Manchester, and in the Sheflield
School of Yale. This has proved the most successful course in the
United States and in the Mother Country, and 1 have no doubt will
peove so here. It is to be observed in this connection that I would
uot propose merely the institution of a Science degree.  We have
in this University the means to dothis now, but Idoubtits expediency:
more especiully as our honour course in Mathematical an Natural
Science is equivalent to that for such a degree and something more,
and_can be as readily and ecasily pursued.” Nor would I folfow the
advice above referred to as given by the Principal of Edinburgh
University and the Chairman of the Endowed Scheols Comimission,
to curtail the classical part of the ordinary course in favor of science
studies. Such an arrangement would, I have fittle doubt, injure the
literary part of the academical course more than it would benefit
scieice. 1 would prefer aregular and definite science school, with
a course extending over three or four years—the ficst year to be
identical with or similar to that of the ordinary course, or an equiva-
lent examination to be exacted, at least, i modern literature and
scieace; and the remaining years to be occupied with mathematical,
physical an’ natural science, and modern languages, branching in
the closing two years into special studies leading to particular scien:
tific professions. The staff and appliances of such an ipstitution
z\-oul(F depend ou the extent of its range ; and this, to ensure Success,
should not be small.

In this University large provision bas been made in apparatus,
collections and teaching power, for the foundation of a good seicnce
school; but to cnable us to undertake the task effectually would
require, in addition to our present means:

1. The scparation of our mathematical and physical chairs, or tho

employment of an assistant professor.
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2. The division of our natural science chair into two, or the ap- |
pointment of an assistant professor.

3. The endowment of a chair of civil engineering and surveying.

4. Professors, lecturers, or tutors in mining, assaying and metal-
lurgy, practical chemistry, agriculture, and agricultural chemistry,
and mechanical drawing.—Some of these departinents might be |
taken up by persons otherwise employed, and not depending for their
whole support on the University.

5. Some improvement of, and additious to, our present apparatus,
and the addition of collections of models, machines, and objects
relating to the arts.

This might involve an additional annual expenditure of say $3,000, t

a very trifling sum in comparison with the cost of similar institutions
elsewhere. With this, and the fees of students, we misht here
establish an efficient School of Practical Science aud Technology
for the Dominion of Canada, which would at once raise the character
and reputation of this city throughout the world, and confer iucal-
culable benefits on education and the arts of life. ~ Such an Institute
is wanted to crown the educational fabrie reared heve by the liber-
ality of Montreal merchants, with its success and the full measure of
its utility. I would go further than this, and hold forth the hope of
the full realization of the object in view, if an annual revenue of
even half the sum above mentioned could be secured at once by
private endowment. We could begin on an economical scale, and
with the more important subjects only, and could, surely, with some
reason expect the Government of the country to supplement such a
private endowment with a like sum.

It may be asked, would students be forthcoming? I may with
confidence answer the guestion in the affirmative. From the appli-
cations made to me on the part of young men for whom I can do
little or nothing, I believe that one central well-appointed technical
university in this Dominion, would be well sustained, in so far as the
number of students is concerned; and that the extension of popula-
tion, of mines, manufactures, railroads, and other works, would
afford an ample outlet for all the men it could train, while the pro-
fessional work of such men would itself tend to increase the demand.

It is certain, however, that if the Government of this country could
be induced to sustain a system of elementary technical schools simi-
lar to those of the Department:of Science and Art in England, or
similar to those of Prussia, a double benefit would be secured, in so
far as the higher science education is concerned, in finding occupa-
tion as teachers of science for some of the graduates, and in giving
the necessary preliminary training to students. At the same time
the effects of such schools would be of incalculable importance to the
working classes of this country. Local benefactors might do some-
thing for such schools; but for a proper system the Legislature must
intervene, and it can secure the end only by payment for results on
the English system, under proper arrangements for examination and
inspection.

CONCLUSION.

In conclusion, I may remind some of my audience and inform
others, that the views advanced in this lecture, and which are now
sweeping on in a resistless tide in every civilized country, are not
new with me. When, in 1855, I entered with much diffidence on the
arduous and then not very hopeful office which I now have the
hounour to occupy, 1 held views on this subject as advanced as those
which T hold now, and saw quite as clearly as at this moment, the
improvement and extension of science education to be the greatest
educational movement of our time. I had then studied the Reports of
the University Commissioners in England, and had read the admir-
able exposure of the evils of the existing systems made by Sir Charles
Lyell. T was familiar with the details of the Prussian system. I had
recently been engaged, with several leading edpcationists, under the
presidency of 8ir Edmund Head, in the organization of a scheme for
the reform of the University of New Branswick. 1 had just returned
from conferences with leading educational and scientific men in Eng-
land and the United States. I was strongly impressed with tl?e
necessity of science education in this country, zealous for its intro-
duction here, and hopeful that, if any kind of education would
commend itself to the sense of progressive, commercial community
this would. ’

Confessing in my inaugural address that 1 came among you “in
the hope of promoting the study of the subjects to wh?ch I had
devoted myself, and at the same time advancing the cause of educa-
tion,” I maintained that the spirit now abroad with regard to Univer-
sity reform *‘had for its object to make the carefully elaborated
learning of all the great academical centres become more fully than

it has yet been the principal moving power in the progress of practical

science, of useful art and of popular education,” and I specially indi-

“cated the institution of schools of civil and iffining engineering and
" of scientific agriculture, as enterprises which should be at once entored

upon.

When 1 look back on the hopes aud struggles of those earlier
years, thnugh I entertain a feeling of' profound thanktuluess to God
tor the measure of success and prosperity which has attended this
University, aud though [ am most grateful to its many benefactors, I
cannot forget the dissappointment of my own hopes.  Much has been
done for general education, and McGiil Coliege bas grown to be a
comparatively great and prosperous institution. But all that I bave
done toward this any one could have done. Theone thing that I could
have done, for which I was willing to sacrifice all that I would have
gained a3 an origzinal worker in Geolo,zy, and which would have heen
of more real importance, not ouly to Montreal, but to all this great
country from Red River to Newfound!and, than ali the rest, has not
been done. [ contess I often almost sink under the despairing feeling
that it will nut be done while Tlive; and that I may never have the
opportuanity of dotuz tov tids community the ouly greut service that I
believe myself competent to confer upon it.

Yet I know that much good preliminary work has been done, that
material hag been accumulated and tastes for science created ; and
I am reluctant to abandon the hope that I may yet see in Montreal
a thoroughly equipped Iustitution, in which any young man, with the
requisite ability and preliintuary edueation, may learn the scientific
facts and principles, and recerve the training in scientific methods,
necessary to quality him for mining, metallurgy, assaying uod
engineering, agriculture, chemical manufactures, or other applications
of science to art. Until this can be realized, I shall feeF that the
work of my life has been only very partially and imperfectly success-
ful; and I shall know that this city has not taken the means to pre-
pare itself fully for that greatness which its position and advantages
mark out for it, but which it cannot attain, except as the educated
metropulis of a country—educated not merely in general learning
and literature, but in that science which is power, because it wields
the might of those forces which are the material expressions of the
power of the Almighty Worker.

MISCELLANTY.

Science.

— Standard Measures.—One of the most important standard
measures is that for distances or measures of length. A practical
want has always been felt of some fixed and invariable standard, by
means of which all distances might be compared, and such fixed
standard has been sought in nature. There are two natural laws,
either of which afford this desired natural element. Upon one of
them the English and Americans have founded their system of
measures, and upon the other the French have based their system.

First. The English and American system is based on the law of
nature that the force of gravity is coustant at the same point of the
earth’s surface, and consequently that the length of a pendulum which
oscillates a certain nun:'- v of times in a given period is also con-
stant. It is accordingly decreced by English law that the 1-3.26159th
part of the length of a simple pendulum, beating seconds at the Tower
of London, shall be regarded as a standard English foot: and from
this, by multiplication and division, the entire system of linear -
measures is established.

Second. The French system of measures is founded upon the prin-
ciple of the invariability of the length of an arc of the same meridian
between two fixed points. By a very minute survey of the length of
an arc of the meridian from Dunkirk to Barcelona, the length of &
quadrant of the meridian was computed, and it has been decreed by
French law that the ten millionth part of this length shall be regarded
as a standard French metre; and from this, by multiplication and
division, the entire gystem of French linear measures has been estab-
lished.

On comparing two accurate scales, Captain Kater found that the
French metrewas equal to 3.280899 English feet, or 39.37079 English
inches. This relation enables us to convert all measures in either sys-
tem into the corresponding measures of the other system.

The standard of linear measures having been established on natural
and invariable laws, the standard measures of weight have been in turn
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f'.;’;ltnd.ed on them. Thus it has been agreed that a cubic foot of pure
e, at its maximum deusity, shall he regarded as weighing one
argl:isand ounces. This fixes the standard ounce, and all other weights
etermined by being referred to this as a standard.
EnA?' S}tlateq ab?ve, the American unit of length is the same as the
inciels' unit, The comparison is made by means of a scale eighty-two
and S in lgugth now in the possession of the Treasury Department,
anufactured by Troughton, in London.

The standard unit of weight is the Troy pound, copied, in 1827, by

gngain Kater, from the imperial pound Troy in England. The
del‘;\)h{"rd 18 at present kept at the mint of the United States at Phila-
ia.

t‘in:fThe Right Hend. — The Journal of Psychological Medi-
e for July contains an interesting article on the preference
to 8 humm.\ race to use the right hand. The different theories
8 oaCCOunt for thi.s well-adm_)tted fact are examined, and i't is
8 Wn that all fail to explain the superior strength of the rizht
i€ of the human body. Oue theory is based upon the anato-
an‘g"'l arrangement of the arteries from the arch of the aorta,
the experiments and examinations, it is alleged, rhow conc]usw’el‘y
o Conunection, hetween the arteries and the arms and hands. But itis
usgected that this explanation docs not account for the more frequent
o ;)}f' the ngh't leg, the right eye, ‘a.nd, per]mps', the‘ right car.
on (t)h er theory is, that the greater efficiency of the nght side depends
5 e larger development of the left half of the brain, but the facts
USenoft' Support all the phenomena. Again, it is advanced that the
aSSeD the right hand is entirely a matter of edueation ; but it is
) éted that it is not uncommon to see a child helonging to a right-
i s‘; ed famxlx become most perversely left-handed, notwithstanding
c“rial‘hestmotmns have been carefully watched and directed. Another
mos(tnils fact has been discovered, that while the sense of touch is
teng eveloped on the right side, the seuse of temperature and the
acute of weight, very nearly allied to the muscular sense, are more
a te on the left. On surveying the whole ground, the writer arrives
ori 1e COnclusfon that we shall pz-qbabl): never know thg nature and
to gin of the jmpulse to use the right side of the body in preference
the left, and why such impulse is occasionaily inverted.

e“" New Medical Chirurgical Socicty, Montreal. — For some
{)arﬂ past, the want of a society among the medical practitioners
b wontreal for the advancement of medical sciences, and the
rest Ing of periodical meetings at_which subjects of general inte-
all ] to the profession might be discussed, has long been felt. In
an arge cities new phases of the theory and practice of medicine
€ frequently occurring, and the intelligent discussion of these and
o er matters of special interest to the profession, cannot fail to be
advantage. At a large meeting of members of the Medical
OaCUIPy, held recently, the ¢ Montreal Chirurgical Society’ was
ganized on the basis of the report of a committee which had
®n appointed at a preliminary meeting held at the Natural His-
Ty Society Rooms. The new society will be composed of recognized
edical practitioners and will hold fortnightly meetings at the above
mOO{ns, at which papers will be read and matters referring to the
inedlcal branch of science discussed. At the late meeting the follow-
be%l OﬂiCe-bearers_were elected viz :—President—Dr. G. W. Camp-
go Dean of Medical Faculty : 1st Vice President—Dr. R. Godfrey ;
0d Vice-President—Dr. T. H. Pelletier ; Secretary Treasurer—Dr.
+ G. Roddick ; Council—Messrs. Drs. Frager, Réddy and David.

ART.

1 The South, Kensington Musewm has become the possessor of a col-
Ection of jewels purchased from the Treasury of the Virgen del Pilar
. f Baragossa. The jewels have been arranged in the Prince Consort

allery, Tndependent of their value as works of art, they deserve
:ﬁeclal attention from the historical interest attached to then}. Among
£ © most interesting lots purchased for the department of Art the
ollowing jewels of the Cinque Cento period may be especially noted ;
*d these ‘are the more important to the student of goldsmiths’ work
of that time, from the fact that they bave been preserved in the

reasury of the Virgin since the date of the presentation and are
ndoubted genuine examples, therefore exceedingly valuable for the
Opportunity they afford of comparison with less authentic pieces, and
ading to the detection of modern imitations which are at present so
Mumerous : No. 321 is a gold pendant ornament, with a beautiful
€namel group of the Adoration of the Magi, set with dismonds; No

332 is a reliquary of rock ecrystal mounted in gold, enriched with
enamel and pearls, containing two exquisite enamel groups of the
Crucifixion and the Blessed Virgin and Holy Child. Tt was presented
by Louis XIII. of France to the Treasury. No. 333 is a similar reli-
quary, with miniatures on gold of our Lord and His Virgin Mother,
in gold enamelled mounts. No. 335 is an exquisite specimen of Cinque
Cento work; an enameiled gold pendant in form of a pelican and
pearls. Nos. 334 and 336 are two enamelled pendant ornaments of
dogs, supported on scrolls, with pearls and finely enamclled chains,
enviched with precious stones. Nos. 341 2-3 are threc representations
in richly enamelled gold of the Virgen del Pilar, as the statue has
appeared at different periods. They are set with rubies and emeralds,
and have becn worn suspended from the neck. No. 319 is a beautiful
specimen of goldsmiths” work of the nineteenth century, representing
a large bouquet of enamelled gold flowers, set with diamonds, tied
with a blue enamelled knot of brillants, 83in. long by 4in. wide.
This jewel was presented by Dona Juana Rahasa wife of the Minister
of Finance to Charles IV. No. 320 is a breast ornament of Spanish
work of the eighteenth century formed of gold, open work scroll
pattern, with bosses and small pendants, set with diamonds, presen-
ted by the Marquesa de 1a Puebla. No. 322 is a striking example in
enamelled gold of a lace edged tie, set with table diamonds, presented
by the Marquis de Navarens in 1679. No. 325 is a costly pectoral or-
nament of gold open work serolls, set all over with fine emeralds. We
have here cnumerated only a few of the specimens contained in the col-
lection, but there are many others of fine workmanship which require
close examination. Among the minor objects may be observed a child’s
bauble of silver, in form of a Nereid holding a wmirror and comb
attached to a whistle and bells, doubtless an offering to Our Lady of
the Pilar from a child to obtain intercession for the cure of some
malady ; also various toys of silver filigree. To give some idea of
the intrinsic value of many of the jewels offered for sale, the first
day’s sale realised upwards of £10,000. A jewelled decoration of the
Order of St. Esprit, set with fine brillants, offered to the Blessed
Virgin by Maria Teresa, wife of Don Louis de Bourbon, was sold
for £3,280; adiamond and lace given by Queen Marie Luise, £1,050;
a hrilliant diadem, offered to Our Lady in 1865 by the wife of Don
Sebastian de Bourbon, £1,113; and a brilliant medallion, portrait of
Ferdinand VIL., given on his return from France, £250.

— Puaintings in the Louvre.—The collection of the Louvre contains
at present about two thousand paintings, five hundred of which are of
the ltalian school, six hundred and twenty of the Northern schools,
seven hundred of the French, two hundred and fifty of the Spanish,
and the rest of different other schools.

Among those of the Italian school, there are twelve paintings by
Raphael, three by Correggio, eighteen by Titian, twenty-two by Al-
bano, thirteen by Paul Veronese, nine by Leonardo da Vinci, eight
by Perugini, and four by Giorgione.

Of the Northern school there are forty-two painting by Rubens,
twenty-two by Vandyck, eleven by Gerard Dow, seventeen by Rem-
brandt, eleven by Philip Wouverman, fourteen by Teniers, seven by
Adrian van Ostade, six by Ruysdael, two by Hobbema, cleven by
Berghem, ten by Van Huysmans, and three by Lucas van Leyden.

Of the French school, there are forty paintings hy Poussin, forty-
eight by Lesueur, sixteen by Claude Lorrain, twenty by Philip de
Champagne, seventeen by Sebastien Bourdon, twenty-six by Lebran,
twelve by Mignard, forty-one by Joseph Vernet, one by Largilliére,
one by Watteau, thirteen by David.

Of "the Spanish school, there are eleven by Murillo and six by
Velasquez. .

-On the 3rd Nov. Prince Arthur unveiled a handsome stained
glass window at Guildhall. It was constructed at the expense of the
Corporation, in memory of the late Prince Consort. His Royal
Highness, who was received by the Lord Mayor at a special Court of
Common Council, expressed his deep sense of the hearty greeting he
had received, and of the beauty of the memorial to ﬁis illustrious
father.

—Foreign Academies and English Artists.—The Antwerp Royal
Academy of the Fine Arts has nominated among its effective mem-
bers Sir Edward Landseer, in place of the late M. Overbeck and M.
Dyckmans in place of the late Baron Leys.

——The Society of Arts (London) are proceeding in their work of
affixing commemorative tablets to the houses formerly inhabited by
men of genius. Dryden’s reputed house is smong. the projected
number. It is scarcely necessary to remind the Society that the old
house in Fetter-lane, long inscribed with Dryden’s name, was never
tenanted by ¢ Glorious John.”
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The Census of Manitoba.—The ceusus lately taken in the Province
of Manitoba shows that the population is scarcely so large as we have
been in the habit of supposing it to be. The total population is 11,965.
Of these 4,070 are English half-breeds, 5,690 French half-breeds, 58.
Indian house holders; the remainder, 1,614, being white inhabitants,
half of whom are natives of the North West Territory, and the
remainder Englishmen, Scotchmen, Canadians and foreigners. Of
Protestants there are 5,906 ; of Roman Catholics, 6,059, 11,903 are
British subjects, only 62 being American subjects ; 3,928 are
married ; 6,761 are single ; 265 are widows, and 102 are widowers.
There are 6,212 males, and 5,703 females in the Province. Of these
there are : —

Males. Females.
Under 10 years...... Creeereeean 1,934 1,992
From10to 20.ccccaecnieennn. 1,634 1,392
#2010 300000 ceeininiana.. 1,040 910
“ 30t040.. .......... R 1211 511
“ 40t0 50 Lol L.l 469 453
“ 50t060................ .o 245 217
“o60to T0. ..., . 220 144
Over 70 years................... 181 68
6,212 5,753

Out of the 199 persons over seventy years of age, no less than
sixty-two are whites from a population of 1614, while only 110 are
from among the half-breeds, who number 9,770 persons. This seems
to indicate that the admixture of white and Indian blood does not
promote longevity. Among the sixty-two whites over seventy years
of age, there are thirty two Scotchmen, and six Scotchwomen,
toget%er with seventeen natives of Canada and three Englishmen.
Out of the 1611 white inhabitants of the Province, 771, or very nearly
one half, were born in Manitoba ; only four of these have attained
the age of seventy. There are 312 Canadians, 128 Englishmen and
women. 247 Scotch, 49 Irish, and sixteen natives of France, 67 born
in the United States, and 24 in other foreign countries. Among the
581 Indian householders (Christians) are 27 persons over seventy
years of age.

Discoveries.

—Very interesting discoveries at Rome and Florence are reported
in the Architect. In preparing the space before the palace for the
fétes in honour of Princess Margherita, the workmen came upon the
remains of Roman mosaic pavements; to the north was a portico,
and at right angles were three halls, one of them with a mosaic 10 {t.
1 inch. by 8 ft. 7 inch. This last is a conventional representation of
Orpheus charming the beasts. The portico is much dilapidated; a
large group in the centre, where horses’ hoofs and the tail of a
monster are traceable. Suggests the *¢ hipolytus.”” Fazello mentions
an ancient building on this site called the Sala Verde, a kind of
ampbitheatre which was levelled in 1549. The frescoes had been
covered with whitewash, and cut to pieces to make room for cumbrous
monuments. Starnina's paintings form two series from the lives of
St. Anthony and St. Nicnolas respectively, and were executed before
he was compelled to leave Florence in consequence of his share in
the rising of Ciompi, in 1378.

—M. Castellani has found in one of the houses at Pompeii two
medals, mostly silver, of the Consular and Imperial periods; and a
large collection of gold jewellery, including a magnificent chain,
nearly three yards in length, formed of golden tresses. There have
also been found two splendid bracelets, called ophis, composed of
great serpents, to be worn on the upper part of the arm, two gold
ear-drops or pendants, set with pearls, two other bracelets formed of
a double row of large globes cut-in two and chained together, and
six rings of various size and value. The chainis the third of the
kind which M. Castellani has seen : the first was found at Cervetti,
the ancient Agilla, in the celebrated tomb of Regulini-Gatassi, the
other at Boulak, inan Egyptian tomb. The clasp of the chain just
found at Pompeii is, however, of very peculiar design, but is not
uncommon in jewellery of the Roman Empire. M. Castellani also
speaks of an item discovered by him in the same excavation—
namely, a well-defined impression of the body of a native of Pompeii
in the act of flying from the doomed city. A plaster cast has been
taken of it, and is now, with two other casts, in the Bourbon Museum
at Naples.

Meteorology.
From the Records of the Montreal Observatory, Lat. 45° 31 North;
Long. 4h. 64m. 11 sec. West of Greenwich ; height above the level of the

gea 182 feet; For the month of December, 1870. By CrARLES SMALLWOOD,
M.D, LL.D,, D.C.L.

Barometer corrected]| Temperature of Direction of Mil
. at 320 the Air. Wind. Hues
o in 24
317 am.|2 pm.i9 pm|7am 2p.m |9p.m.||7Ta.m.|2.p.m |9 p.m hours.
1129.825(29.714129.621|| 34.0{ 43.2| 394l sw | s w |wsw)| 120.74
2{ .552] .517 .475l 36.0) 55.6] 38.7)} w |wsw| w | 204.24
3] .825; .823 .811; 24 8! 39.6] 352( w w w 11911
4 .801f .810 .789] 35.2 366! 33.1}11 w w w 109.00
5] .992{ .814f .600| 26.9] 33.4] 300} NE| NE [ NE 74 21
6] .499| .677] .ve6ll| 33.1| 32.7| 322/l NE{ NE{NE 64.10
7| .925{ .850! .801lf 31.7| 32.0) 30.1}| N & w w 80.42
8| 700] .820] .849|| 29.4| 31.1] 31.7|/|{wbyN| N E | N E 61.11
9/30.061]30.200{30.301{| 29.4] 34.6{ 254{| N E w w 104.00
10| .247| .302{ .325| 21.1{ 26.4) 29.1}| N E w w 79.80
11} .424] .560f .442)| 17.7| 41.4| 29.0{] w NE|NE 81.14
12| .351] .304} .123 31.71 33.2{ 34.0| w NE|NE 17.00
13/29.987{29.987{29.800!| 34.2] 352 347 NE| NE | NE 66.20
14] .610f{ .548| .575] 33.1] 34.7) 322, NE | sw w 51.11
15| .562| .644| .851{| 18.0] 18.2] 163}l sw w w 112.21
16| .850] .917{ .948| 154] 27.0) 16.6{] w w w || 292.14
17] .899] .751} .p87|| 16.0| 25.2; 25.7 w w s w || 280.10
18{ .622{ .842! .900| 191 20.1{ 150{, w |wbyNwbyn|| 181.12
19{30.0311 .854| 779 10.2] 33.4] 24.7|whyN| W w 104.00
20129 300| .474] 492 22.1] 31.1] 268|| N E w 3w 91.132
21| .520f .625{ .901!| 220! 28.4{ 232)} W |wswwsw)] 8124
22{30.000130.074]30 098} 15,1] 26.2] 13.2 w w w 197.14
23|29.964|29.943|29 925{| 10.1] 16.4 8.0 w w w 84.29
24| .900{30.092{30.141l] -1.9 8.1} ~29|| w w w 71.10
25:30.301] .311} .349;] -29| 100} 8.9 wsw| w w 193 24
26| .002{29.984[29 999,| 16.1] 20.1| 24.2|| 8w | s w|8w| 11416
27129 961 .842] 768/ 23.0) 28.6} 23.2 sw |8 w| 8w | 10610
28| .800] .947(30.016;| 25.1f 23.0 -0.2|! sw | N ® | N E || 108.00
29 911 .904 29A900‘ -58/ 16.2; -1.0{ Nbye{xby ENby®/| 84.21
301 .901} .74} .650 —4.4‘ 12.8) 9.2 I w NE|NERE 94.10
31] 4611 .522f .716, 23.7! 33.1t 196l sw |8 W w 102.01

The highest reading of the Barometer was on the 11th day,and was
30.560 inches, and the lowest was on the 31st day, and was 29.461
inches, giving a monthly range of 1.031 inches. The mean of the month
was 29.867 inches, and the range 1.099 inches.

—Observations taken at Halifax, Nova Scotia, during the month of
December, 1870 ; Lat. 44039’ North ; Long, 63936’ West; height above
the Sea 175 feet; by Sergt. John Thurling, A. H. Corps.

Barometer, highest reading on the 12th.............. 30.386 inches.

” lowest , v 16th.ieeeesseioes 28992

” range of Pressure.......eecesese sesseess 1394

’ mean for month (reduced t032°).......... 29.540
Thermometer, highest in shade...... veeuevevennee.. 482 degrees

' lowest G eeeee teessuieesesesees 3.7

s rangeinmonth........co0ve veenes senees 445

" mean of all highest..........ocvvuier v 36.4

» mean of all lowest....cvvivvnrvivnnnvens. 222

» mean daily Tange......veveeisnee vrnees. 142

v mean for month.....v.ovvvee covevnencaes 293

" highest reading in sun’'s rays..ee.cveveaes  79.2

» lowest on grass...oveusvevies vovucenvenss 1.2
Hygrometer, mean of dry "ilb.....veviee svsnes sanass 314

” y o Wetbulb. il ciiieeieieaeens 294

" ,y  deduced dew point.....cee-eoee. 240

. elasticforce of vapour....eeeeve cecvean. 129

" weight of vapour in a cubic foot of air.... 1.5 grains,

” ,y required to saturatedo............. 0.6

" the figure of humidity (Sat. 100).......... 73

” average weight of a cubic foot of air....., 558.5
Wind, mean direction of North .........c..e.e0ves 12.50 days.

. . »n  Bast....o seiieiiiia 3.00

” ” 5 South.....ieieeeiiiiinn. 2.50

. " y Westiiiiiieeiiiaiiaia, 1300

" daily horizontal movement.,........,..... 374.89 miles.

” daily force..ooeevecrniirinacenaininees, 2.2
Cloud, mean amount of, (0-10).....o0viuiiinnsunnsn 7.6
Ozone, ’ sy (0-10) . iietiiieneniannneeee 2.8
Rain. No. of daysitfell..cviiviiiitniiivennns vinees 9 days.
SHOW 4aeevosse caseossvocsssasase sosveesasrannss 11
Hailiseuaeeeconovortonniesvetrecoisrnnsnseanones 3

Amount of rain and melted snow collected.....o suua. 6.17 inches.
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