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TORONTO, OCTOBER, 1853,

Twen'yahird Meeting of the Brit.sh Assoc’ation for the
Advancement of Sciences  ully Scpte 7, 1853,

GENERAL MEETING.

The first General Meeting was held in the Saloon of tho Me-
chanicey’ luxtitute, at eight o'clock in the evening: when Colonel
Subine took the clutir,—but only for the purpose of resigniug it
to his sweeessor,  This he did in the following words:—+[u
addressing you for the last time from this chair, in which your
kindnes has been plessed to plice me I have yet one duty to
werform,—and it is one which is extremely agreeable. 1t is to
Jutroduce to you a gentleman who by the General Committeo
has Leen selected as my suecessor. It s been considered neces-
sary by gentlemen who have preceded me on several octasions to
dwell on the qualifications and on the merits of the gentleman
selected; Lut in this case Mr. Hopkins is so eminently distin-
guished, his accomplishments in the various branches of scicuce,
fris greaeral courtesy and amiability, and his kind di<position, have
been so long and so universally appreciated, that 1 feel confident
I shall take the course which is most awgreeble t> your wishes in
introducing him to you in the fewest possible words. 1 will,
thercfore, with your permission, request Mr. Hopkins to take the
chair to which the General Committee has so worthily clected
him.”

The President for the year then took the chair, and delivered
the following inauguml Addness on the objeets and proceedings
of the Association :—

The Presilent’s Address.

Gentlemen of the British Association,—Before I proceed to
those remarks which I may have to sddress to you on matters of
science, fet me avail myself of this opportunity of expressing to
you the sense [ entertain of the honour which you have conferred
upon me in electing wme to the Presidency of this Association.
When the high otlice was finst proposed to e, I could not but
feel the importance of the dutivs attached to it. 1 felt, also, that
there must be others who had hixher claims to the hounour than
wyself,  But T was aware how frequently diflicalties will occur
in the imeediate appointment to such oflices of the persons most
competent to fill them; and after having been invited to the office
by those best quatified to decide sueh points, T conceived it right
not to shrink from its responsibilities, but at once to accept i,
with the deiermination of performing the duaties it might unpose
upon me to the best of my ability. 1 have had the less hesita-
tion in adopting this course from the knowledye of the cffective
and rewdy assistimee which I should always receive, not only
from our excellent Seeretary, Mr. Phillips, but alzo from my pre-
decessor in this chair, who is so intimately acquainted with the
whole working of the association, to which he has rendered so
Joug and s» cheafully such invaluable services.  After thanking
you, gentlemen, us I do most sineetely, for the high compliment
you have paid me, and assuring you of my best efforwin the
cause 31 the Associntion, I proceed to lay before you such state-
ments and remarks on scientific subjecis as have presented them-
selves to my own mind for this oceasion.  In dving this, I can-
not but regret my inability to do justice to many subjects which
might be mteresting to you; and indeed, the limited time for

Vou. 2, No. 3, OcroBER, 1853, V

MEETING OF TIE BRITISH ASSOCIATION FOR Tlﬂ:l ADVANCEMENT OF SCIENCE.

“man, Mr. Hind, has discovered four,

49

which 1 should be justified in det-anding your attention to an
oral communication, will oblige me to omit this evening saveral
even of those points which 1 was prepared to bring under your
notice,

. Astronomieal science still continues to jrove to us how mmch
more popdous is that portion of spaee oreupied by the soiar
system thin was suspected only afew years ago.  Between the
23rd of Juue, 18352, and the Gth of May, 1853, nine new pla-
nets were discovered, of which seven were found sinee the last
mecting of the association.  Of these nine planets, our country-
The number now known,
exclusive of the large planets, but including the four old asteroids,
amounts to twenty-six; nor have we any reason to suppose that
we have yet approximated to the whole number of these minor
plavetary bodies. Al those which have been recently recoguized
appuar like stz of maguitude not lower than the eighth or ninth,
and are conseiquently invisib.e to the naked eye. 'The search for
them has now assuméd, Lo i considerable extent, 1 more systein-
atic form, by 2 previous mapping of the stas vp to a certain
ningnitude, aud contained iu 2 belt of u few degrees in breadth
on either side of the ecliptic.  Auy small plavet will in the first
instance be inserted in the map as a swmall star, but vill on the
re-examination of tiie sumne area some tinmo alterwards, be recog-
nized in its true character, frons tire fact of its having moved from
the place in which it was fint observed,  This mapping of the
ecliptic stars from the eiglil to higher magnitudes, i~ still cam-
paratively limited; nor Las tize length of time during which any
one portion, perhaps, ef the space which hus been thus mapped,
been sufliciently great to ensure the puassage through it, within
that time, of any planet whose period is as long as the posible
periods of thuse which may yet remain unknown tous.  Anal

would therefore lead us 13 conclude iu favour of the probability
of their number being much greater than that at present recog-
nized. All those wiuch are now kuown lie between the orbits of
Mars and Jupiter, but many may exist wore distant, and of much
smaller appaent magmudes, and  thus almost the sume careful
teleseopic research may he nevessary to make us acquainted with
some of our planetary ne‘ghbours as with the remoter regions of
space.  Nor is the telewopic mode the only one by which we
may deteet the eaistence of remoter planets; for as Uranus be-
trayed the existence of Neptung, so nuy the luttor heteafier reveal
to us the retreats in which some more distant manber of the
system has hitherto hidden himself from the observation of man,

There would scesn to be # tendeney in the huiman mind to
repose on the contemplation of any gwreut truth after its first estube
lishinent. Thus after the undisputed rezeption of the theary of
gravitation, and the compleie explanation which it afforded of the
planetary mntions, men seemed to think littie of any furthr
revelations which the solar svstem might still have to make io us
respecting its constitutior, or the physical causes which it calls
into operation,  The recent discovery, however, of so many pla-
nets, shows how imperfietly we may yet be acquainted with the
planctary part of the svsiem: and’ the continual discovery of new
comets seems to indieate that in this department still more
renins to be done.  These curisus bodics, too, way possibly
have to reveal to us fiets more interesting than amy which the
planets may still have in veserve for us.  The experience of these
Iatter bodies, it I may so sjeak, is wore limited, and their testi-
mony, consequently, mote resicted.  But they have already
told us a noble tale.  In moving, as they do, it exact obedience
to the law of gravitation, and thus estublishing that Jaw, they
have ailirmed the highest generlization in physieal science
which it has been accorded to the hunu n mind to conceive. At
the same time, the approrimate eirenda ity of their orbits preveats
their passing through thoze varied conditions to which comets ate
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subjected.  Thus while the ktter obey, in common with the
planety, the laws of gravitation, they frequently prosent to us in
their apparent changes of sohume, form: il geperal charcter,
plu-nonwl #, the exptaation of which has bthato bafiled the
mgenunity of astronomers,  Oue of the mort cutions of these
phenomena has been recently observed in Bidla's comet.  This
comet haz a period of alwut ~ix vears and a bolf, and ias been
observed o considerable mimber of times on its pe indical return
to the neighbourhood of the sun. 1t appeared in Novembur,
18435, and in the following January, the phenomenan alinded to
was observed for the tist time. The contet hiud become Givided
into two distinet parts with separate nuclel.  Sometines the one
and sometimes the other appeared the brighter, il their tinal
disippearinee,  The elements of the orlits of the e twin comets
were catulated by Professor Plantaraonr, from obsernvations made
at Geneva in 1845-6, asuiming themn to be uninthienced by each
other's attractions.  Lhe corractness of thee clements conld be
determined only on the nest return of the comet, which took
place in the autuwmn of last year, one of 1+ nuclei having been
first scen by Signor Secchi at Rome, on the 25th of Augast, and
the other on the 15th of September.  The subseguent observa
tions made upon them show that the clements of the orluts, as
previously caleulated from the Genevaobiservations, were far from
exact, A complete discussion of all the observations which hanve
been made on these comets during their last and previous appwear-
ances, is 10w in progress by Professor Hubbard, of the Washing-
ton Observatory.  The distance between the two nunelei was much
increased on their Iust appearance.  Juduing from the apparert
absence of all influence and sympathy  between these bodies it
would seem that their pliasical divorcement, theugh without
kuown precedent, is final and complete,

Stellar Astronomy continues to manifst a vigour and activity
warthy of the lofty interest which attaches to i, Besel had
made a survey of all st to these of the ninth magnitwle inclu-
sive, in a zone lving botween 45 % of north, and 13 % of south
declination.  Argelander has eatended this zme from §6° of
north, to 312 of south delndivn, It comprives more than
100,000 stars.  Last year wis published also the long eapected
work of M. F. G. W, Strine, containing a catado cue of stars ob-
served by bim at Dorpat, i the vears 1822—3380 They are prin-
cipally double and muliple <t which hald been previoasly
micrometrically olserced by the same distinguished astronomer.
Their number amounts to 28743 the epoch of re tuetion 1s 1830,
The inmtroduction eontans the disenssion of viuious important
points iu stellar ationomy.

Notices have been brought betore us from time to time of the
nebuke olsernied through Lord Resee’s telscope,  This noble
instrument, so unrivalied for observations of this ki, continnes
to be ap livl 10 the <ame purpose, and to add yewrly to our
kunowledge of the 1eimatest regions of space into which the eve of
nun bas been able to penctrate,  Almest every new observation
appears to contirmn the fact of that curious tendeney to a spirad
arrmgenent i thee uebulons mases of which wention has so
frequently beon made. To those perains however, who have
peither seen the ebjects themselves nor eareful drawings of them,
a wcre verbal deseniption must eonvey very ind stinet coneeptions
of the spiral furms which they asume. 1 have, therefore had the
dravings made which are suspended in the room for your inspee-
tion. “They will convey to Youat once an iden of the spiral forms
alluded 10. 1w indelied to the kimdnes of Lord Rosse for the
use¢ of' the original drawings.—unl for these large and accurate
copies of them, to our exeellent Seeretary, Mr. Plultips, who, with
his usual activity in the canse of the Asswiation, hus had them
prepared for the purpose of this evening.  Most of them are
representations of ncbulxe which have buen very reccutly obeerved.
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Two pairs of these aro respectively deawings o the sanie ob-
Jeetss the lirger one of ich pair repreentitg the nebula as sven
throweh the large telescope, the other as seen throngh a smaller
ameof Lord Rosse’s, of only thiee feet aperture, You will observe
how little resemblance there is between them, exeept in the exter-
wal boundavy, and low entirdy the characteristie details of the
lirsger dezwinges are fost i the simaller ones and if 1 et exhilat-
el to yos drawings of rome others of these nebulie, 18 seen by
previvus observers with iuferior teleseopic power, it would have
beein still more obvivus to o bow necesary are telescopes with
large and pertectly grownd wirrors for the development of the
real character of these astonislung and - enigimical ngeregtions
of starw,

It is for this reason that it has been thought dexieable to have
the uebule of the southern hemisphere examin 4 with higher
telescopic power than has hitherto been bronght to bewr upon
them.  You are aware with what a noble devotion to science Sir
J. Hersehiel spent several yeurs at the Cape of Goad Hope, inthe
examination of the sauthern heavens; but his telescopie power
was limited to that of a retlector of 184 iuches aperture. It is
now proped to send out to some convenient stution in the
southern hemisphere a reflecting telescope, with & mireor of four
fuet aperture.  Mr. Grubib, of Dublin, lias undertaken to construet
steh an instrument, (should the plan proposed be adopted.) under
the general superintendence of Lord Russe, Dr. Robinson, Mr.
Laswd, and one or two other gentlemen.  The general construe-
tion of the instrument, mnd the best made of mounting it, have
been decided on with cueful deliberation, after consulting all the
best authorities on the subject,

These important preliminaries being agread upon, and an esti-
mite of the whole expense of the instrument having been made
by Mr. Grubb, the deputation appointed proceeded to wait on
Lonl Aberdeen, to ascortain whether the Government were willing
to bear the expense which the plan proposed woull involve.  His
Lordship expresal himself, without hesitation, as favourable to
the un lertahings but said that, siuce it invalved a grant of money,
it woull be nevessary to consult the Chaneellon of the Exchequer,
who, supposime him to take a favournble view of the subjeet,
wouhl probably bringe it before the Honse of Commons among
the etimates of the ensuing vear.  With this answer, the depu-
tution coull not be otherwise than perdectly satisfied, nor could
they fail alo to be gratified by the perfect courtesy with which
they were reevived,  Judging from all we know nspecting Mr.
Gladsone's enlightened views on subjects of this uature, and tho
favourable manuer in which the House of Commons lias alwaya
received propositions for the advancement of scienee, wo have, I
think, every reason to hope that my suceesor in this chair may
have the satisfaction of announcing to you another example of the
liberality of the Goverment in their acceptance of the plan pro-
prsed 1o them.  In such case, the result, 1 doubt not, \villo atfo:d
a new proof that the association is doing cffectively what it pro-
faxses to do as an association for the advancement of science.

The refincment of modern methods of astrnomical observa-
tion hias bevome so great, that astror.omers appear very generally
to think that a higher degree of refinerment in the calculations of
physical astronomy than hias yet been attained is becoming
necesary,  Mr. Adams has been engagwd in some researches of
this kind.  He has corrected an ermror in Burckhardt's value of
the moon’s parallax 3 and he has also determined to a nearer ap-
proximation than that obtained by Laplace the sccular variation
in the moon's mean motion.  The former investigation is pub-
lished in an appendix to the Nautical Almanac for 18563 the
Iatter has been very recently presented te the Royal Society.

Before T quit this subject, I may state, that an American ‘Ephe-
meris and Nautical Almanac for 18557 has been published this
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year. It is the first American nautienl alimanae and s cousi-
dured to reflect great eredit on the astronomers ot that cauutey,
It is under the superintendence of Livut. (. I Daviy, asisted in
the physical department by professor Pierce.

No one has eontributed more to the knowledge of Terrestinl
Magnetism, durimge the Jast few years than wy distingaished pre-
decessor in this chuir.  Formerly we oned theores on this sulject
much more to the bolduess of ignorance than to the just confidence
of knowledygs, but from the commenzement of the systematic
observations which Col. Sabine hus been so active in promating,
this vague and useless theorizing coasedi—to Le succeeded, pro-
bably erc lung, by the sound speculative theories of thuose who
may be capable of grmppling with the real difficultics of the sub-
Jeet, when the true laws of the phenomensshall have been deter-
mined.  Thoe laws are springng forth with beantiful procision
from the reductions which Colonel Sabine i now making of the
numerons observations taken at the different magnetic siations,
In his address of last yeur, he stated to us that the seeular chango
of the magnetic forees were confirmed by these recent observa.
tiong—and alvo that periodical variations depending on the s lar
day, and on the time of the year had been distinetly made ont,
indicating the sun as the cause of these variations.  During the
present vear the results of the re-luction of the observatims made
at Toronto, have bronght out, with equal pesspicuity, a v.uintion
in the direction of the magnetic needle going through alf its
changes exaetly in ewh linar day. These results with reference
to the sun prove, as Colonel Sabine has remarked, the immediate
and direet exercise of a magnetic intiuence cmanating from that
luminary; and the additional results now obtained estallish the
same conclugion with rezard to the influence of the moon. 1t
would secem, therefore, that some of the curious phenomena of
maguctism which have hitherto bren regarded as strictly terres-
triad are really due to solar and lunar, as much as to terrestrial
magnetism. It is beautiful to trace with such precision these
delicate influences of bodies so distant, producing phenomena
scarcely luss striking either to the imaginution or to the philsso-
phic min] than more obvious phenoniena which originate in the
great lummary of our system.

New views which have recently sprung up respecting the nature
of heat have been mentioned, though not in detail, by my two
immediate predecessors in the dhair of the Association.  They
are highly interesting theoretically, and important in their practi-
cal application, inasmuch as they modify in 1 considerable degree
the theory of the steam-engine, the air-engine, or any other in
which the motive power is derived iminedintely fiom heat; and
it is correct theory alone which can point out to the practival
engueer the degree of perfection at which he may aim in the
construction of such machines, and which can enable him to com-
pure accurately their merits when the best construction is arrived at.

A theory whick proposes to expluin the thermal ageney by
which motive power is produced, and to determine the numerical
relations between the guantity of heat and the guantdy of we-
chanical efiect produced by it, may be termed a dynamical theo-
ry of heat. Caruot was the fistto giveto such a theory a
matbematical form.  His theory rested on two propositions which
were regarded as axiomatic. The first cmbodied the abstract
conception of a perfect thermo-dynamic engine, and has been
equally adopted by the advocate of the new theory of heat—
Agnin, suppose a given quantity of heat to enter a body by any
process, and  therehy to change its temperature and general phy-
sical state, and then, by a second process, suppose the bods to
be restored exactly to its primitive temperature and condition,—
Carnot's second fundamental proposition aswertsthat the quantity
of hent which passes out of the {)ody into surrounding space, or
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into other bodies, & the form of heat, during the second opera-
tion, i precisely the same as that which paseld mto tue body
during the fist operation Tlus view does not recagnize the
possibality of heat heing lost by conversion into something clse,
~—anl in this particular it s at variance with the new theory,
wh e'vasserts that heat may Lo bt by comversion into wechanical
effect. Vo elnidate this distin o, suppose - quantity of water
te be pourel into an empty vessel. It mizht then be asserted
that, in emptying the vessel again, we must pour ont just as much
water as we had previowsdy pourad e ins wonld equnatent
to Carnot’s propesition with tespeet to heat. But suppose a part
of the water while in the viawl to be converted into vapour;
then it would unt be true that in emptying the vessel the same
quantity of water in the form of water, must pass out of the
vessel us hiad before passe ) into ity sinee a portion would hane
passed out in the form of vapour, This is aunlagous to the as-
sertion of the new theory with resud to heat—w hich may be
fost ac ording to that thewy, by conversion into mechmnical
allect, in a munper amibwons o tuat in which water may be
=id to be Jost by conversion into vrpour.  But the new theory
not ondy asserts genezally the comventibiity of heat futo mechun-
jeal etheet, and the comerse—Lbut alvo more definitely, that,
whatever Le the mode of converting the one into the other—ind
whether the heat be emploved 1o produce mechanieal etledt, or
mechavieal torce Le enplo el to produce heat,—the sune quan-
tity of the one is always the cquivalent of the sume quantity of
the other.  The propo-iion cin only be established by experi-
ment, Rumford, who was on2 of the fist to aaopt the funda-
mental notion of this the iy as vegands the nature of heat, made
2 rough attempt to deternnine the relation between the foree pro-
ducinge friction and the heat generated by it but it was 1eserved
for Mr. Joule to fay the true futndation of this theory by a se-
ries of expesiments which, in the plilosophical discermment with
which they were conceived and the tugenuity with which they
were excettted, lutve not often, perhaps been surpased. In
whatever way he empdined mechauical foree to produce heat, he
found, approximately, the same quantity of heat praduced by
the same amount of force; the force being cstimated in foot-
pounds according  to the usual mode in practical mechanies—
7, 2, by the motive power employed in mising a weight of 1 b,
through the space of 1 foot. The conclusion adopted by Mr,
Joule is that 1 2 Falir, is equivalent to 772 foot-pounds.

These results are unquestionably among the west curious and
juteresting of those which expetimental research has recemly
broughit before us. When first smsounced some ten or tuelvo
years ago, they did not attract the aitention which they deserved;
but mare recently their importance has been fuily recognized by
all these who cultivate the department of seience to which they
belong.,  Of this Mr. Joule received last year one of the most
gratifving proofy, in the anard made to b by the Council of
the Koyal Society of one of the medals pliced annually at their
disposal. It may be hnown to many of you that we have in
Mr. Joule a pupil, a friend, aud fellow-townsiman of Dalton,

This theory is in perfeet harmony with the apinions now very
generally entertained vespecting rodiont heat.  Formerly light
and heat were regarded as consiMting of material particles contin-
ually radiating from luminous and heated bodies respectively ; but
it may now be considered as extablished beyond controvery that
light is propagated through space by the “vibrations of an ex-
ceedingly refined ethereal medinm, in a manner exactly analo-
gous to that in which sound is propuguted by the vibrations of
the air—and 1t is uow suppoced that radiant heat is propagated
in a similar manner.  This theory of radiant heat, in nccord-
ance with the dynamical theory of which I have been speaking
invelves the hypothesis that the particles of a heated body, or a
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perticular set of them, are maintained in a state of vibration,
similar to that in which a luminous body is believed to be. At
the same time, there are remarkable ditferences between light
and heat.  We know that light is propagated with great rapidity
whether in free space or through transparent media; sound also,
is propagated with great rapulity, and more rapidly through
most media than air. Heat, on the contrary, whatever may be
the veloeity with which it may radiate through free space, is
usually transmitted with extreme slowness throngh terrestial
media.  There appears to be nothing in light analagous to the
slow conduction of heat. Again, the vibrations which render a
body sonorous seem to have no tendency to expand its dimeusions,
nor is there reason to suppose that luminous vibratiors have any
such tendency on luminous bodies; whereas, with the exception
of particular cases, heat does produce expansion. It is princi-
pally from this property of heat that it becomes available for the
production of motive power, as for instance, in ‘the expansion
of steam. These phenomena of the slow concuction of heat and
the expansion of heated bodies, are proofs of ditferences between
light and heat not less curious than thie analogies above indicated.
They must, of course, be accounted for by any perfect theory of
heaf. Mr. Rankine has written an ingenious paper on a mole-
cular theory of heat; but before any such theory can be pro-
nounced upon, it will be necessary, I conceive, to see its bearing
on other molecular phenomena, with which those of heat are in
all probability intimately connected. Prof. W. Thompson has
also given a clear and compendious mathematical exposition of
the new dynamieal theory of heat, fonnded on Mr. Joule’s me-
chanical effect. This is not like Mr. Rankine’s, a molecular
theory, but one which must henceforth take the place of Carnot’s
theory. :

Before leaving this subject, I may add that Prof. Thompson
and Mr. Joule are now engagad in further experiments which
will serve to elucidate the new theory of heat. Some account of
the commencement of these experiments has already been brought
before the Royal Society-

Many years ago Gay-Lussac made an ascent in a balloon for
the purpose of making observations on the air in the upper re-
gions of the atmosphere; but it i3 only very recently that syste-
matic observations of this kind have been attempted. Last
autumn four balloon ascents were made by Mr. Walsh, under the
guidance of the distinguished aeronaut, Mr, Greon. Attention
was chiefly directed to the determination of the pressure, temper-
ature and the moisture of the air at different altitudes. The
decrease of temperature in ascending was very irregular,—being
changed even in some cases to an increase; but the mean result

ives a decrease of 1 Fahr. for every 348 feet of ascent,—agree-
lug within 5 or 6 feet with the result obtained by Gay-Lussac,
The latter gentlemen ascended 23,000 feet; t.h_e greau_ast_helght
attained by Mr. Welsh was 22,940. A repetition of similar ob-
servations in ascents made from different points cf .tize ezrth’s
surface could scarcely fail to lead to valuzble information for the
science of Meteorology.

An immense contribution, of which mention was made
by my predecessor, has been made within the last few years
to this science, by the publication of Professor. Dove’s Isother-
mal Maps, giving us the temperature of the lowest portion of the
atmosphere (that which determines the climate of every region)
for nearly all accessible points of the earth’s surface. An immense
nuinber of thermometric observations had been made at fixed
stations, or by travellers in almost every part of the globe, but
were lying comparatively useless for want of adequate discussion.
This task was undertaken some years ago by M. Dove. It was
not merely a task of enormous labour, but one requiring great
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critical acuteness and sound philosophical judgment, and these
qualifications M. Dove brought to his work, which has resulted
in the excellent maps alluded to, accompanied by a considerable
amount of letter-press, full of interesting generalizations, and
written in the genuine spirit of inductive philosophy.

His maps present a great number of isothermal lines,—i. e.,
lines passing through all those places which, at an assigned
peri>d of the year, have the same temperature, each line indicat-
ing a particular temperature differing u few degrees from those
of the adjoining lines. Besides a large map giving these lines
for January and July, the mouths of extreme winter and summer
temperature, there are smaller ones giving similar lines for all
the ditferent mouths. An English edition of these maps has
just been published.

We may easily conceive how a great ocean current of warm
water ftom the tropics may affect the temperature of the atmos-
phere in the colder regions into which it may penetrate; but it
13 only since the publication of these maps that we have had any
adequate idea of the extent of t!'is influence, or been able to ap-
preciate the blessings conferred on the shores of north-western
Europe, and especially on our own islands, by the Gulf-stream.
This great current, though not always under the same name, ap-
pears, as you are probably aware, to traverse the Atlantic in a
north-westerly direction till it veaches the West India Islands
and the Gulf of Mexico. Itis theu reflected by the American
coast, and takes a north-easterly direction to onr own shores, ex-
tending beyond Iceland into the North Sea. It is to the enor-
mous mass of heated water thus poured into the colder seas of
our own latitudes that we owe the temperate character of our
climate; and the maps of M. Dove enable us not only to assert
distinctly this general fact, but also to make an approximate cal-
culation of the amount to which the temperature of these regions
is thus affected. If a change were to take place in the configu-
ration of the surface of the globe, o as to admit the passage-of
this current directly into the Pacific across the existing Isthmus
of Panama, or along the base of the Rocky Mountains of North
America into the North Sea—a change indefinitely small in
comparison with those which have heretofore taken place—our
mountains, which now present us to the ever-varying beauties of
successive seasons, would become the unvarying abodes of the
glacier and regions of the snow-storm; the beautiful cultivation
of our soil would Le no longer maintained, and ecivilization
itself must retreat before the invasion of such physical barbarism.
It is the genial influence of the Gulf-stream which preserves us
from these evile. Among its effects on our climate, I may men-
tion one which may not be without its local interest along this
coast, especially for those who may wish to visit during the
winter for health as well as for pleasure. The temperature of
the atmosphere to the north of this island is so ameliorated by
the Gulf-stream in the depth of winter, that the isothermal lines
for the month of January along the whole eastern coast of Great
Britain and the opposite western coast of the Continent, run
north and south instead of following their normal east and west
direction, thus showing that Scarborough, or any watering-place
on the same coast much further to the north, enjoys as tempera-
ate a climate in the depth of winter as the coast of Kent. In
the early spring, however, it becomes considerably colder than
on the latter coast.

My predecessor, in his address, informed us of an application
made to our Government by that of the United States, to adopt
a general and systematic mode of observing phenomena of va-
rious kinds at sea, such as winds, tides, currents, &e., which may
not ouly be of general scientific interest, but may also have an

important bearing on pavigation. The plan proposed by Lieut.
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Maury, and adopted by the American Government, is, to have
the cequired observations regalarly made by the commandas of
vessels sent out to xeas 1aun happy to be able to state to yon
that our Adnarahly have given ordes for sinular observatinons
to be made by these who have conmand of Enghish vesselss
and wo trust also that persons will be appointed withont delny
for the reduction of the mnss of observations which will thus
soott be acennmulated,

The seien e of Geology may be regarded as comprising two
groat divisions—tne |vh‘\.~it‘:ll and the p:l]:('()ntu]u'gic:l] lm!'li()ll\‘.
The former may be subibvided into its chetrieal and dynamical
branches, The chemical depaitinent hus never made any great
progresy, though abounding i problems of fist rate intetest—
such for instance, as the formation of conl, the seuregation of
muneral matter constituting minesal veins of all desenptions, the
processes of solidification and erystallization of rocks, of the pro-
ducetion of their jninted and luninated structure, amd many others.
Interesting experiments are notaltogether wanting on poitits such
as these; but not suflicient to constitute, as far as 1 am aware, a
positive foundation and decided progress in this beanch of the
science.  The problems, doubtless, involve great difliculties, Loth
as rewnrds the action of the cltemical aencies themselves and the
varied conditions under which they may have ated.  The accom-

lished chemist alone can combat the ditliculties of the former
Eind, and the geologist those of the latter.  Both these chawme-
fers must be umited i any one who may hope to arrive at the
true sulution of these problems.  We cannot tov eamestly imite
attention to this branch of geology on the past of those best
qualitied to contend with its dufticulties.

The dynamical, or more strictly, the mechanical department
of the science, has received a much lurger share of attention.
In fact, almost all theories and specultions of geologists, inde-
pendently o/ organic remains belong to it, and a large portion
of the work of geologists in the field has been devoted to the ob-
servation of phenomena on which it treats.  Phenomena of ele-
vation, those which lave bnmediatc'y resulted trom the action
of the sulterranean forees which have so wonderfully searred and
furrowed the face of our globe, have been made the objects of
careful research. It is to this probuldy violent and desolating
action that we owe the accexsibility of the mineral sourees of our
mining districts. as well as all those exquisite beauties of external
pature which the mountain and the valley present to us.  The
alsence of all order and arrangement would secrn on a superfi-
cial view, to Le the especial chamctenstic of mountaimous dis-

triets; and yet the nice observations of the geologist has detected, *

in such districts, distinet approximations to general laws in the
great dislocations and upheavals in which the mountains and
valleys have originated.  The more usual law in these phenomena
consists in the approximate parallelism of those great lines of dis-
location and chivns of mountains the furmation of which ean be
traced back to the same geological epoch. That this law is dis-
tinctly recognizable throughout distriets, sometimes of many
hundred miles in exieit, ts clearly established; but xome ge-
ologists contend <hat it may alwo be recognized as prevailing aver
much larger geographical areas than any single geological dis-
trict presents to us. M. Elie de Beaumont was the originator,
and has been the great advoeate, of this extension of the theory
of parullellism.  He extends it, in fact, to the whole surface of
the carth :—using the term parallelism in a certain odified
sense, to render it applicable to lines dmawn on a spherical instead
of a plain surface. His theory asserts, that all great lines of dislo-
cation, and, therefore, all mountain chnins onginating in them,
wherever situated, may be grouped into parallel systems, and
that all the lines or mountain chains belonging to any one
system were produced simultaneously by one great convulsion
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of the carth’s erust. This theor s has been advocated by him
many years; bot he has recemtly published his latest views res-
peetitg ity aned hus made an important addition,  which usay, in
fact, be tegarded a3 au independent theory,  Lacl of the patal-
teds abiedy mentioned Wil lave its charactes istic direction to
which all the lines of that ostem are puralied, This wew theory
asserts that these chmactenistic divections ame not detennned,
a8 waie, by ceident or chimce,~but that they have cetain e
Littons to eacly other, o that the respective sisiems to which
they belong are disp osed over the cantlf's sutiee accosding to
distinet sy mmetrical atrngenent. Fouthe details of tis cusious
theory, 1 ean only refer 10 the author’s work, or the analysis
which I give of itlast February in my addiess to the Geologienl
Society. I ecl it aight, however, to add, that after an attentive
exatmtion of the sulject, the evidence sdduced by M. de Beau-
mont in support of the list inentioned theory s fled to comey
conviction to my own ntind,  With reference to the paratlelisin
of contemporancous lines of clevation, no one, 1 eonewve, will
deny the twh of M. de Beonont's theory i its apphestion to
many geologival districts of himited extem s but it winl probmbly
be the opininn of wost English greologists that, in cttempring
to extend it to districts tar reote trom each other, e has over-
stepped the bounds of legititute induction trom facts with which
we are present sequainted.  Every one, however, who studies M.
de Besumont's work, in whatever degree he nuy be disposed to
adopt or reject the theoretical views of that distinguished geolo
gist, will admit the ability and knowledge which hie has lnought
to benr oty the subject, and the advantages which must result tiom
the ample discusston which he has given it

One favourite sulject of speculation in the physical branch of
geology has been,at all times since the origin of scicnee, the state
of the iuterior of our planet, snd the source of the high teupera-
ture obwrved at all considenable depths benenly its surtiace. The
terrestial temperature at a certain depth in cach lo-ality (about
80 feet in our own region) remains constant during the whole
year, being sensibly unailected by the changing temperature of
the sewons.  The sume, of coursey, holds true at greater depths
but the lower we descend the greater is this iuvariable tempera-
ture, the increase Leing proportional to the depth, and at the
rate of 1 Fulr, fur abont every 60 or 70 feet,  Assuming this
rite of ineresse to continue to the depth of 50 miles, we ~hould
arrive at a te nperature about twice s great as that necessary to
fuse iron, and suflicient, it is supposwd, to reduce nearly the
whole mass of the eanh’s solid crust to a sate of fusion.
Henee the opinion adopted by many gedlogists is, that our
globe does really consist of 2 solid s ell, not excerding 40 or 50
miles in thickness, and au interior fluid nuclens, maintained in
a state of fusivn by the existing remaius of the heat to which
the whole terrestial mass wax originally subjected. 1t might, at
first sight, appear that this enormous mass of molten matter, in-
closed in so thin 2 shell, could scarcely he consistent with the gene-
ral external condition and temperature of our globes butit is
quite certain that the real external temperature and this supposed
internal temperature of the earth are not inconsistent with each
other, and that no valid argument of this kind can be urged
agaiust the above hypothesis.

The above estimate, however, of the thickuess of the earth’s
solid crust, entirely neglects the possible effects of the enarnous
ressure to which the terrestial mass at avy considerable depth
1s subjected.  Now, this pressuire may produce eflects of two
kinds, bearing divectly on the question before us.  In the above
caleulation, terrestrial matter, placed at the depth of 40 or 50
miles, with a pressure of more than 200,000 pounds on the
square inch, is assumed to be fusible at the same temperature as
if it were subjected mercly to the ordinary atmospheric pressure;
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whereas the temperature of the fusion may possibly be very
much increased y such immense pressure as that which I have
mentioned. Insuch case, the terrestr.al matrer may be reained
in asold state al much greater depths than it otherwise would
be :—i. e, the soiid crust may be much thicker than the above
estimate of 40 or 50 miles. Again, in this estimate, it is as-
sumed that heat will pass as ea-ly through the most superticial
‘portion of the eartl’s muss as through the compressed portions
at considerable depths.  Now in tuis assumption, there is, I
think, a great & proori improbability, and especially with refer-
ence to those superficial rocks in which observations on the
increase of terrestrial temperature in descending have generally
been made, for these rocks are, for the most pa:t, sedunentary
strata, which are in general, independently of the effect of pressure,
doubtless, worse conductors than the older, more compact, and
more crystalline rocks. But if heat passes through the lower
portions of this terrestial mass with more rapidity than through
its up,-ermost portion—z e, if the conductive power be greater
at greater depths—the temperature at cousiderable depths must
increase more slowly as we descend than it is observed to in-
crease at the smaller depths to which we can penetrate,—and
consequently it would be necessary in such case, to descend to a
greater depth before we should reach the temperature necessary
to produce fusion. On this account also, as well as from the
increased temperature of fusion, the thickness of the earth’s crust
may be much greater than the previous estimate would make it.

It bas been for the purpose of ascertaining the effects of great
pressure that Mr. Fairbairn, Mr. Joule, and myself, have under-
taken the experiments in which we have for some time been
engaged at Manchester. The first object in these experimentsis,
the determination of the effect of pressure on the temperature of
fusion of as many substances as we may be enabled to experiment
upon. We expected to meet with many difficulties in the use of
the enormous pressures which we contemplated, and these ex-
pectations have certainly been fully verified; but we were also
satisfied that those difficulties might be overcome by perseverance
and patience, and in this also we have not been disappointed—
for I may now venture to assert that our ultimate success, with
respect to a number of substances, is beyond doubt. Without
the engineering resources, however, at Mr. Fairbairn’s command,
success would have been hopeless,

At present our experiments have been restricted to a few sub-
stances, and those of easy fusibility; but 1 believe our apparatus
to be now so complete for a considerable range of temperature,
that we shall have no difficulty in obtaining further results.
Those already obtained indicate an increase in the temperature
of fusion proportional to the pressure to which the fused mass
13 subjected. In employing a pressure of about 18,000 lbs. to
the square inch on bleached wax, the increase in the temperature
of fusion was not less than 30 © Fahr,—about one-fifth of the
whole temperature at which it melts under the pressure of the
atmosphere. We have not yet ascertained the degree in which
the conductive power of any substance may be increased when
solidified under great pressure. This point we hope to investi-
gate with due care; and also to determine the etfects on sub-
stances thus solidified, with respect to their density, strength,
crystalline forms, and general molecular structure.  We thus hope
to obtain results of general interest and value, as well as those

which may bear more directly on the questions which first sug-
gested the experiments.

Among researches for determining the nature of the carth’s
crust at greater depths than those to which we can penetrate, I
must not omit to mention Mr Mallet’s very elaborate report on
Eart quakes, contained in the last two volumes of the Reports of
the Association. This Earthquake Catalogue is preceded by
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an account of some very interesting and carefully conducted ex-
periments on the transmission of vibrations througlt solid m dia.
These results will be found of great value, whenever the subject
of earihquakes shall reccive that careful attention which it so well
deserves.  lusulated observations, and those casual observations,
and those casual notices which are now frequently gi\'eri of
earthyuake phenomena, are utterly uscless for scientific purposes.
There are no observations which require more to be regul. ted by
system and combination than those of the phenomena in ques-
tion; and I should rejoice to see the influence of the association
exerted for this purpose when some eflicient mode of proceeding
shall have been devised.

Some of the most interesting of recent discoveries in organic
remains are those which prove the existence of reptilian life
during the deposition of some of our oldest fossiliferous strata.
An almost perfect skeleton of a reptile belonging to the
Batrachians or Lacertians was lately found in the Old Red
Sandstone of Morayshire. The remains of a reptile were lso
discovered last year Ly Sir Charles Lyell and Mr. Dawson in
the coal measures of Nova Scotia; and a batrachoid fossil has
also been recognized in British coal shale. But the most curious
evidence of the early existence of animals above the lower orders
of organization on the face of our globe, is that afforded by the
footprints discovered a short time ago in Canada by Mr. Logan
on large slabs of the oldest fossiliferous rocks,—those of the Silu-
rian epoch. It was inferred from the more imperfect specimens
first brought over, that these footmarks were the marks of some
reptile; but more perfect examples, afterwards supplied by Mr.
Logan, satisfied Prof. Owen that they were the impressions of
some animal belonging to the Articulata, probably a crustacean,
Thus the existence of animals of the reptile type of organization
during the carboniferous and Devonian pertods is clearly estab-
lished; but no evidence has yet been obtained of the existence of
those animals during the Silurian period. After the discoveries
whieh I have mentioned, however, few geologists will perbaps be
surprised should we hereafter find that higher forms of animal
life were introduced upon the earth during this early period than
have yet been detected in its sedimentary beds.

Many of you will be aware that there are two theories in
geology, which may be styled the theories of progression and of
non-progression respectively. The former asserts that the mat-
ter which constitutes the earth has passed through continuous
and progressive changes from the earliest state in which it existed
to its actual condition at the present time. The earliest state
here contemplated may have been « fluid, or even a gaseous state,
due to the enormous primitive heat of the mass, and it is to the
gradual loss of that heat that the progressive change recognized
by this theory is chiefly attributed. The theory of non-progres-
ston, on the contrary, recognizes no primitive state of our planet
differing essentially from its existing state. The only changes
which it does recognize being those which are strigtly periodical,
and therefore produce no permanent alteration in the state of our
globe. With reference to organic remains, the difference between
these theories is exactly analogous to that now stated with re-
ference to inorganic matter. The theory of progression asserts
that there has been a general advance in the forms of organic
life from the earliest to the more recent geological periods. This
advance must not be confounded, it should be observed, with that
progressive developement according to which animals of a higher
organic structure are but the improved lineal descendants ofthose
of the Jowest grade, thus abolishing all distinction of species. It
is merely meant to assert that the higher types of organic being
are far more generally diffused at the present time, and far more
numerous and varied than they were at the earlier geological
periods; and that, moreover, at the earliest of those periods which
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the geologist has been able to recognize, some of these higher
.types had propably no existence at all,

Each successive discovery, like those which I have mentioned,
of the remains of animals of the higher types in the older rocks,
18 regarded by some geologists as an addition to the cumulative
eviden.e by which they conceive that the theory of non-progres-
sion will be ultimaely established; while others consider the
deficiency in the evidence required to establish that theory as far
too great to admit the probability of its being supplied by future
discovery. Nor can the theory derive present support, it is
contended, by an appeal to any properties of inorganic matter, or
physical laws, with which we are acquainted. Prof. W. Thom-
son has recently entered into some very interesting speculations
bearing on this subject, and suggested by the new theory of
heat of which I havespoken. The heat of a heavenly body placed
under the same conditions as the sun, must, it has been said, be
ultimately exhausted by its rapid emission. This assertion
assumes the matter composing the sun to have certain properties
like those of terrestrial matter with respect to the generation and
emission of heat; but Prof. Thomson's argument places the sub-
Ject on better grounds, admitting, always, the truth of the new
theory of heat. That theory asserts, in the sense which I have
already stated, the exact equivalence of heat and motive power;
and that a body, in sending forth heat. must lose a portion of that
internal motion of its constituent particles on which its thermal
state depends. Now we know that no mutual action of these
constituent particles can continue to generate motion which might
compensate for the loss of motion thus sustained. This is a
simple deduction from dynamical laws and principles, independent
of any property of terrestrial matter which may possibly distin-
guish it from that of the sun. Hence, then, it is on these
dynamical principles that we may rest the assertion that the sun
cannot continue for an indefinite time to emit the same quantity
of heat as at present, unless his thermal energy be renovated from
some extraneous source. The same conclusion may be applied to
all other bodies in the universe which, like our sun, may be
centres of intense heat; and, hence, recognizing mno adequate
external supplies of heat to renovate these existing centres of
heat, Prof. Thomson concludes that the dispersion of heat, and
consequently of physical energy, from the sun and stars into
surrounding space without any recognizable means of reconcen-
tration, is the existing order of nature. In such case the heat of
the sun must ultimately be diminished, and the physical condition
of the earth therefore altered, in a degree altogether incousistent
with the theory of non-progression.

Mr. Rankine, however, has ingeniously suggested an hypothesis
according to which the reconcentration of heat is conceivable.
Assuming the physical universe to be of finite extent and sur-
rounded by an absolute vacuum, radiant heat (supposing it to be
propagated in the same way as light) would be incapable of
passing into the wacuum, and would be reflected back to foci
corresponding to the points from which it emanated. A recon-
centration of heat would thus be etfecteil ; and any of the heavenly
bodies which had previously lost their heat, might, ou passing
through these foci, be rekindled into bright centres of radiant
heat. I have alluded more particularly to this very ingenious,
though, perhays, fanciful hypothesis, because some persons have,

bel.eve, regarded this view of the subject as atfording a sanction
to the theory of non-progression; but even if we should admit
its truth to the fullest extent, it may be deemed, I think, entirely
incorsistent with that uniformity and permanence of physical
condition in any of the heavenly bodies which the theory just
Ientioned requires in our own planet. The author of this
hypothesis did not possibly contemplate any such application of
it; nor am I aware how far he would advocate it as really
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applicable to the actual constitution of the material universe, or
would regard it as suggesting a possible and conceivable, rather
than a probable, mode of counteracting the constant dispersion of
heat from its existing centres. He has not, 1 think, attempted to
work out the consequences of the hypothesis as applied to light,—
to which it must, 1 coneeive, be necessarily considered applicajb]e
if it be so to heat. In such case the foci of the reflected heat
would be coincident with those ef the reflected light, proceeding
or.ginally from the same luminous bodies. These foci would thus
become visible as the images of stars; so that the apparent number
of stars would be constantly increasing with the Increasing num-
ber of images of each star produced by successive reflexions.
This will scarcely be considered the actual order of nature. It
would be easy to trace other consequences of the application of
this hypothesis to light; but I w9uld at present plerely state that
my own convictions entirely coincide with those of Prof. Thomson!
If we are to found our theories upon our knowledge, and not
upon our igunorance of physical causes and phenomena,
I can only recognize in the existing state of things a passing
phase of the material universe. It may be calculated in all,
and is demonstrably so in some respects, to endure under the
action of known causes, for an inconceivable period of time; but
it has not, I think, received the impress of eternal duration in
characters which man is able to decipher. The external tempera-
ture any physical conditions of our own globe may not, é.md pro-
bably cannot, have changed in any considerable degree since the
first introduction of organic beiugs on its surface ; but I canstill
only recognize in its physical state during all geological periods,
a state of actual though exceedingly slow progression, from an
antecedent to some ultimate state, on the nature of which our
limited powers will not enable us to offer any conjecture founded
on physical research. The theories, even, of which I have been
speaking, may probably appear to some persons as not devoid of
presumption; but for many men they will ever be fraught with
deep speculative interest:—and, let me add, no charge of pre-
sumption can justly lie agamnst them if entered upon with that
caution and modesty which ought to guide our inquiries in these
remote regions of physical science.

I feel how imperfect a view I have now submitted to you of
recent scientific proceedings. I have given no account of the
progress of Chemistry, of Practical Mechanies, or of the sciences
connected with Natural History; nor have Ispoken of Ethnology,
a science which, though of such recent date, is become of great
interest, and one which is occupying the minds of men of great
learning and profound research. I can only hope that the chair
which I have now the honor to occupy, will be henceforth filled
by men qualified to do full justice to these important branches
of science. I trust that what I have said, however, wiil convey
to you some idea of the activity which pervades almost every
depart.nent of science,

I must not conclude this Address without some mention of
what appear to me to be the legitimate objects of our Association
—nor without some allusion to circumstance: calculated, I think,
to give increased importance to its general working and influence.

There are probably few amongst us of whom the inquiry has
not been made—after any one of our mectings—whether any
striking  discovery had been brought forward “—and most of us
will also probably have remarked that an answer in the negative
has frequently produced something like a fecling of disappoint-
meut in the inquirer. But such a feeling can arise only from a
misapprehension of what I conecive to be the real and legitimate
objects of the British Association.  Great discoveries do not re-
quire associations to proclaim them to the world.  They preclaim
themselves. We do not meet to receive their announcement, or
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to make a display of our scientific labours in the eyes of the
world, or to compliment each-other on the success that we may
have met with. Outwa d display belongs not to the proceedings,
and the expression of mutual compliment belongs not to the lan-
guage, of ecarnest-minded men. We meet, gentlemen, if T
comprehend our purpose rightly, to assist and encourage each
other in the performance of the laborious daily tasks of detailed
scientific investigation. A great thought may possibly arise
almost instantaneously in the mind,~—and the intuition of genius
may almost as immediately recognize its importance, and partly
forsee its consequences.  Individual labor may also do much in
establishing the truth of a new principle or theory; but what an
amount of labour may its multifarious applications involve !
Nearly two centuries have not sufticed to work out all the conse-
quences of the principle of gravitation. Every theory as it be-
comes more and more perfectly worked out embraces a greater
number of phenomena, and requires a greater number of Jabourers
for its complete developement. Thus it is that when science has
arrived at a certain stage, combination and co-operation become
8o essential for its further progress. Each scientific society effects
this olject to agreater or less degree,—but much of its influence
may be of a local character, and it is usually restricted by a
limited range of its objects. Up to a certain point no means
are probably so eftective for the promotion of science as
those particular Societies which devote thqmselves to one
particular branch of science; but as each science expands, it
comes into nearer relations with other sciences, and a period must
arrive in this general and progressive advance which must ren-
der the co-operation of the cultivators of different branches of
science ~lmost as essential to our general progress as the combi-
nation of those who cultivate the same branch was essential to
the progress of each particular science in its earlier stages. 1t is
the fezling of the necessity of combination and of facility of in-
tercourse among men of scicnce that has given rise to a strong
wish that the scientific Memoirs of ditferent Socicties should be
rendered, by some general plan, more casily and generally ac-
cessible than they are at present;—a subject which L would press
on your consideration. It is by promoting this combination that
the British Association has been able to exert so Dbeneficial an
influence,—Dby bringing scientific men together, and thus placing,
as it were, in juxtaposition every Society in the country. But
how has this influence been exercised? Not assuredly in the
promotion of vague theories and speculative novelties; but in the
encourngement of the hard daily toil of scientific research, and
by the work which it has caused to be done, whether by its in-
fluence over its individual members or on the Government of the
eountry. Regarding our Association, gentlemen, in this point of
view, I can only see an increased demand for its Jabours, and not
a termination of them, in the futwre progress of science. ‘The
wider the spread of seience, the wider will be the sphere of its

usefulness.

We should do little justice to the great It_\dustrial Exhijbiti(m,
which, two years ago, may be literally said to have delighted
millions of visitors, or to the views of the illustrious Prince with
whom it originated, if we should merely recollect it asa specta'cle
of surpassing beauty. It appears desiined to exercise a lasting
influence on the mental culture, and therefore, we may hope, on
the moral condition of the great mass of our population, by the
impulse which it has given to measures for the promotion pf
general education. We may hope that those whose duty it will
be to give effect to this impulse, will feel the importance of edu-
cation in Science as united with education in Art. An attempt
to cultivate the taste alone, independently of the more general
cultivation of the mind, would probably fail, as it would deserve
to do. I trust that the better education which is nyw so univer-
sally recognized as essential to preserve our futwe pre-eminence
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as a manufacturing nation, will have its fuundations laid, not in
the superficial teaching which aims only at communicating a few
curious results, but in the sound teaching of the fundamental aud
elementary principles of science. Arc ought assuredly to rest on
the foundation of Science. Will it, in the present day, be con-
tended that the study of science i3 unfavourable to the cultivation
of taste? Such an opinion could be based only on an imperfect
conception of the objects of Science, and an ignorance of all its
rightful influences? Does the great sculptor or the historical
painter despise anatomy? On the contrary, he knows that a
knowledge of that science must constitute ene of the most valu-
able elements of his art if he would produce the most vigorous
and characteristic expression of the human figure. And so the
artist should understand the structure of the leaf, the tendril, or
the flower, if he would make their delicate and characteristic
beauties subservient either to the objects of decorative art, or to
those of the higher branches of sculpture and painting. Again,
will the artist appreciate less the sublimity of the mountain, or
represent its characteristic features with less truthfulness, because
he is sufficient of a geologist to trace the essential relations be-
tween its external form aud its iuternal constitution? Will the
beauty of the lake be less perfectly imitated by him if he possess
a complete knowledge of the laws of reflection of light?  Or will
he not secize with nicer discrimination all those varied and delicate
beauties which depend on the varying atmosphere of our own
region, if he have some accurate knowledge of the theory of
colours, and of the causes which govern the changeful aspects of
mist and cloud? Tt is true, that the genius and acute powers
of observation of the more distinguished artists may com-
pensate, in a great degree, for the want of scientific knowledge;
but it is certain that a great part of the defects in the works of
artists of every description may be traced to the defect of scien-
tific knowle.lge of the objects represented. And hence it is that
I express the hope that the directors of the important educational
movement which is now commencing with reference to industrial
objects will feel the necessity of laying a foundation, not in the
complicated details of science, but in the simple .a_nd elemeqtary
principles which may place the student in a position to cultivate
afterwards, by his own exertions, a more mature acquaintance
with those particular branches of science which may be more imme-
diately related to his especial avocations.  If this be done, abstract
science will become of increased estimation in every rank of soci-
ety, and its value, with reference, at least to its practical applica-
tions will be far better understood than it is generally amongst us
at the present time.

Under such circumstances the British Association could not
fail to become of increased importance, and the sphere of its use-
fulness to be enlarged. One great duty which we owe to the
public is, to encourage the application of abstract science to the
practical purposes of life—to bring, as it were, the study and the
laboratory into juxta-position with the workshop.  And, doubt-
less, it is one great object of science, to bring more easily within
reach of every part of the community the rational enjoyments,
as well as the necessaries of life; and thus not merely to contri-
bute to the luxuries of the rich, but to minister to the comforts of
the poor, and to promote that general enlightenment so essential
to our moral progress, and to the real advancement of aivilization,
But still, we should not be taking that higher view of science
which 1 would wish to inculcate, if we merely regarded it as the
means of sunplying more adequately the physical wants of man.
If we would view science un:ler its noblest aspects, we must re-
gard it with reference to mar, not merely as a creature of phvsical
wants, but as a being of intellectual and moral endowments, fitting
him to discover and comprehend some part at least of the laws
which govern the material universe, to admire the harmony which
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pervades it, and to love and worship its Creator. It is for sci-
ence, asit leals to this contemplation of nature, anl to a stronger
sense of the beauties which God has spread around us, that I
would claim your deeper reverence. Let us cultivate science for
Its own sake, as well as for the practical advantages which flow
from it. Nor let it be feared lest this cultivation of what I may
ferm contemplative science, if prosecuted in a really philosophic
spirit, should juspire us with vain and presumptuous thoughts, or
disqualify us for the due appreciation of moral evidence on the
most sacred and important subjects which can occupy our minds.
There is far more vanity and presumption in ignorance than in
sound knowledge; and the spirit of true philusophy, be it ever
remembered, is a patient, modest, and a humble spirit.

The Narcoti:s we indulge in.*

IL. The Hop which may now be called the English narcotic,
was brought from the Low Countries, and is not known to have
been used in malt liquor in this country till after the year 1524,
in the Reign of Henry VIIL In 1850 the quantity of hops
'g‘rQ\"p in England was 21,668 tons, paying a duty of £270,000.
This is supposed to be a larger quantity thun is grown in all the
world besides.  Ouly 98 tons were exported iu that year; while,
on the other hand, 320 tons were imported, so that the home
copsumption amounted to 21,886 tons, or 49 millions of poundls;
being two thirds more thun the weight of the tobacro which we
yearly consume. It is the narcotic substance, therefore, of which
England not only grows more and consumes more than zll the
world besides, but of which Englishmen consume more than
they do of any other substance of the same class. '

. And who that has visited the hop grounds of Kent and Sarrey
in the flowering season, will ever forget the beauty and grace of
this charming plant? Climbing the tall poles and circling them
with the clasping tendrils, it hides the formality and stiffness of
the tree that supports it among the exuberant profusion of its
clustering flowers.  Waving and drooping in easy motion with
every tiny breath that stirs them, and hanging in curved wreuths
from pole to pole, the hopvines dance aund glitter beneath the
bright English vineyard, which neither the Rliwe nor the Rhone
can equal, and only Italy, where her vines climb the freest, can
surpass.

The hop “joyeth in a fat and fruitful ground,” as old Gerard
bath it (1596)." « It prospereth the better by manuring.” And
few spots surpass, either in natural fertility or in artificial rich-
ness, the hop lands of Surrey, which lie alopy the oat-crop of
the green sand measures in the neighbourhood of Farnham.—
Naturally rich to an extraordinary degree in the mizeral fqod of
plants, the soils in this locality have been famed for centuries for
the growth of hops; and with a view to this culture alone, at the
Present day, the best portions sell as high as £50 an acre. And
the Lighest Scotch farmer—the most liberal of manure—will
find himself outdone by the hop-growers of Kent and Surrey.
An average of ten pounds an acre for manure over a hundred
acres of hops, make this branch of farming the most liberal, the
most remarkable, and the most expensive of any in England.

This mode of managing the hop, and the peculiar value and
rarity of hop land, were known very carly. They form parts of
its history which were probably imported with the plant itself.
Tusser, who lived in Henry VLII's time, and in the reign of his
three children, in his Points of Husbandry thus speaks of the
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“ Choase soil for the hop of the rottenest mould
Well doonged and wriught as a garden-plot should:
Not far from the water (but not oveifloune )

‘Ihis lesson well voted, is meet to be knowne.

The sun in the south, or else southlic and west
1a joy to the hop as welcommed ghes'; ’
But wind in the north, or e.se northerly eas ,
To Lop i3 as ill as fray in a feast,

Meet plot for a hop-yard, ouce found as is told,
Make thereol account, as of jewel of gold;

Now dig it and leave it, the sun for to burne,
And afterwards feuse it, to serve for 1hat turne.

The hop for his profit, I thus do exalt;

1t strengthencth drivk, and favoureth icalt;
And being well brewed, long kep it will last,
Aud drawing abide, if ye draw not too fast.””

The hops of commerce consist of the female flowers and seeds
of the humulus lupulus, or common hop plant.  Their principal
consumption is in the manufacture of beer,.to which they give
a pleasant, bitter, aromatic flavour, and tonic properties.  Vart
of the soporitic quality of beer also is asciibed to the Lops, and
they are supposed by their chemical properties to clieck the ten
deney to become sour.  The active principles in the hop consist
of a volatile oil, and a peculiar bitter principle to which the
name of lupulin is given.

When the hop flowers are distilled with water, they yield as
much as eight per cent of their weight of volatile oil, which has
a brownish yeliow colour, a strong smell of hops, and a slightly
bitter taste. In this “oil of hops” it has hitherto been supposed
that a portion of the narcotic influence of the flowers resided,
but recent experiments render this opinion doubtful. 1t is prob-
able that in the case both of tobacco and of the hop, a vdlatile
substance distils over in small quantity along with the oil, which

has not hitherto been examined separately, and in which the

narcotic virtue resides. This is rendered probable by the fact
that the rectified hop oil is not possessed of narcotic properties.

The hop has long been celebrated for its sleep giving qualities.
To the weary and wakeful, the hop-pillow has often given re-
freshing rest, when every other sleep-producer had failed. 1t is
to the eseape, in minute quantities, of the volatile narcotic sub
stances we have spoken of, that this soporific effect of the flowers
is most probably to be ascribed.

Besides the oil and other volatile matter which distil from
them, the hop flowers, and especially the fine powdery grains or
dust, which by rubbing, can be separated from them, yield to
alcohol a bitter principle (lupulin) and a resinous substance, both
in considerable proportions, In a common tincture of hops these
substances are contained. They are aromatic and toni¢, and
impart their own gnalities to our beer. They are also soothing,
tranquilising, and 1n a slight degree sedative and soporific, in
which properties we l-hopped beer also resembles themn. It is
certain that hops possess narcotic virtue which beer derives from
them ;* but in what part of the female flower, or in what pecu-
liar chemical compouud this narcotic property chiefly resides, is
still a matter of doubt.

* Five Hundred Points of Good Husbandry. London ediion of 1812,
p. 167.

* Alc was the name given 10 unanopped malt-liquor before the use of hops
was introduced.  Whea hops were added, it was called deer, by way of
distinction, 1 suppose, b:cause we imported the custom tiom the Low
Conntries, where the word beer was, aud is sull, in common use. Ground
ivy (Glechoma hederacca ) cailed also alehool and tunhov', was geneall
employed lor preserving ale before the use of hops was knowa. “Th
manifold virtues in hops,” says Gerard, in 1536, ¢ do manilestly argue th
holeso neness ot deere above ale, for the hops rather make it physicull diin
to keep the body in healtb, than an ordinary drink for the quenchiag of o
thirst.”?
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To the general reader it may appear remarkable, that the
chemistry of a vegetabie production, in such extensive use as the
hop, should still be so impeifect—our knowledge of its nature
and composijtion so unsatisfactory, But the well-read chemist,
who knows how wide the fjeld of chemical research is, and how
rapidly our knowledge of it, as a whole, is progressing, will feel
no surprise, He may wish to see all such obscurities and diffi-
culties cleared away, but he will feel inclined rather to thank
and praise the many ardent and devoted men, now labouripg in
this department, for what they are doing, than to blame them
for being obliged to leave a part of the extensive field for the
present uncultivated,

Among largely usod narcoties, therefore, especially in England,
the hop is to be placed. It ditters, however, from all others we
have mentioned, in being rarely employed alone, except medici-
nally. It is added to infusions like that of malt, to 1mpart fla-
vour, taste, and narcotic virtues. Used in this way, 1t 18
unquestionably one of the sources of pleasing excitement
and healthy tonic action, which well-hopped beer is known
to produce upon those who drink it. Other common vege-
table productions will give the bitter flavour to malt !1qu9r.
Horehound, wormwood, and gentian, and quassia, and strichnia,
and the grams of paradise, and chicory, and various other plants,
have been been used to replace or supplant the hop. But none
are known to approachiit in imFarting those peculiar qualities }\'lﬂch
have given the bitter beer of the present day so well merited a
reputation,

Among ¢.ar working classes, it is true, in the porters and hum-
bler beers, they consume and prefer, the Cocculus indicus finds
a degree of favour which has caused it, to a considerable degree,
to take the place of the hop. This singular berry possesses an
iptoxicating property, and not only replaces the hop by its bit-
terness, but to a certain extent also supplies the deficiency of
malt.  To weak extracts of malt it gives a richness and
fulness in the mowth, which usually imply the presence of
much malt, with a bifterness which enables the brewer to
withhold one-third of his hops, and a colour which aids him in
the darkening of his porter. The middle-classes in England
prefer the thin wine-like bitter Leer. The skilled labourers in
the manufacturing districts prefer what is rich, full, and substan-
tial in the mouth. With a view to their taste, it is too often
drugged with the Clocculus indicus by disreputable brewers; and
much of the very beastly intoxication which the consumption of
malt liquor in England produces, is probably due to this per-
nicious admixture. So powerful is the ettect of this berry onthe
apparent richness of beer, that a single pound produces an equal
effect with a bag of malt. The temptation to use it, therefore, is
very strong. The quantity imported in 1850 was 2359 cwt,
cqual to a hundred and twelve times as many bags of nmlg; and
although we eannot strictly class it among the narcotics we
voluntarily indulge in, it may certainly be deseribed as one in
which thousands of the humbler classes are compelled to indulge.

1t is interesting to obserye how men carry with them their
early tastes to whatever new climate or region they go. The
love of beer and hops has been planted by Englishmen in Ame-
rica. It has accompaniced them to their new empires in Australia,
New Zealand and the Cape. In the hot Kast thels home taste
remains unquenched, and the pale ale of England follows them
to remotest India. Who can tell to what extent the use of the
hop may become naturalised, through their means, in these far-oft
regon:? Who can prediet that, incculated into its milder in-
fluence, the devotees of opium and the intoxicatjng hemp may
not hereafter be induced to abaudon their hereditary drugs, and
to_substitute the foreien hov in thoir vleen?  ¥en guch a
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change in one article of consumption, how great a change in the
character of the people might we not anticipate ¢

This leads us to remark, that we cannot as yet very well ex-
plain in what way and to what extent the use of prevailing nar-
coties is connected, as cause or etfect, with peculiarities in national
character. But there can no longer be any doubt that the
soothers and exciters we indulge in, in some measure as the Juxu-
ries of life, though sought for at first merely to gratify a natural
craving, do afterwards gradually but sensibly modify the indi-
vidual character. And where the use is general and extended,
the influence of course affects in time the whole people. It is a
problem of interest to the legislator, not less than to the physi-
ologist and psychologist, to ascertain how far and in what
direction such a reaction can go—how much of the actual tastes,
habits, and character of existing nations has been created by the
prolonged consumption of the fashionable and prevailing forms
of narcoties in use among them respectively, and how far tastes
and habits have been modified Ly the changes in these forms
which have been introduced and adopted within histeric times.
tl'he reader will readily perceive that this inquiry has in it a valid
importance, quite distinct from that which attaches itself to the
supposed influence of the different varieties of intoxicating fer-
mented drinks in use in- different countries. The latter, as we
have said, all contain the same intoxicating principle, and &g far,
therefore, exercise a common influence upon all who consume
them. But the narcotics now in use owe their effects to sub-
stances which in each, so far as is known, are chemically different
from those which are contained in every one of the others. They
must exercise, therefore, each a different physiological effect upon
the system, and if their influence, as we suppose, extends so far,
must each in a special way modify also the constitution, the
habits, and the character.

Our space does not permit us, in the present number, to speak
of the use of opium and hemp; we shall return to these exten-
sively consumed drugs on a future occasion,

Notes of a Short ‘T'our fiom Montreal to Portland and the
White Mountains,

Although we perceive by a paragraph in the International
Journal, that the Wkite Mountain Tour is over, water having,
on the night of the 15th ultimo, frozen an inch thick at the Glen
House, at the foot of Mount Washington, we have much pleasure
in laying before our readers the following Notes of a visit to that
quarter by @ Member of the Institute, in the hope of its being
instrumental in inducjng many a Canadian tourist to direct his
stops to the same interesting region nest season,

Having a short time ago paid a hasty visit, per rail, to the
finely situated and beautiful city of Portlapd, and had the gratifi-
cation of snufling the exhilirating sea-breeze at Cape Elizabeth,
and having also, on my way back, made a detour from Gorham
to the Jofty summit of the noted Mount Washington, the monarch
of the New Hampshire mountains, I would fain recommend to a
few of your readers to follow my example, while the season is
favourable, as sure to lead to much enjoyment; so accept, if you
please, the following rambling memorandum of my tour.

For particulars respecting the different places passed en route
to Portland, it would be as well to refer to one of the Guide
Books.*  But lest our towist should not be provided with so

* The Portland, White Moun.ain, and Montreal Railroad Guide, published
at Portland, and to be had at Mr. Armour’s, in Great St. James Street, is
recommended, as having been or considerable use to ourselves, in noting
down distances, nnd directing our attention to many interesting objects and
facts.
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useful a companion, I would recommend to his particular atten-
tion in succession, the interesting scenery in the vicinity of Bou-
cherville mountain, 10 rniles from Montreal; and 9 miles further,
beyond the river Richelieu, the pretty little village of St. Hilaire,
and the fine estate and attractive residence of Major Campbell,
the Seigneur of Rouville, to the left, with the wood-clad isolated
mountain of Beleeil to the right; and, 13 miles further the cheer-
ful looking thriving town o? St. Hyacirithe, sitliated on the river
Yamaska, and noted for its Catholic College. About five miles
beyond this, you exchange the cultivated prairie Jand of the St.
Lawrence valley, for a gradually ascending forest tract of country
which contindes more or less until about 42 miles further you
cross the fine river St. Francis, where the line of Railway to Que-
bee turns oft to the left, while that to Portland makes a curve to
the South, with the village of Richmond on one bank of the
river, and that of Melbourne on the other.

From thence you follow the interesting valley of the St. Fran-
cis,—not unfrequently close along the banks, for about 24 miles,
when you cross it before arriving at the finely “located” and im-
portant rising town of Sherbrooke, the highly promising capital of
the Bastern Townships, most eligibly situated, at the confluence
of the river Magog with the St. Francis,—and at which it would
be well worth while to halt a day, to inspect its various manufac-
tures, and take a ramble among the attractive scenery along the
noisy but useful Magog, until it plunges down a succession of
rocky declivities, to meet the more placid and broader St. Francis.

Renewing yonr rapid journey, about 3 miles on you pass the
pretty village of Lennoxville, chiefly noted for its Episcopal Col-
lege, and immediately afterwards cross the little river Coaticooke,
at its junction with the St. Francis, and follow up the course of
the latter, past Compton, to near its source, in a pretty lakelet
called Norton Pond,—crossing in the meantime the boundary
line between (fazada and Vermont, about 127 miles from Mont-
real; and about 16 farther, you reach the picturesque and pros-
pectively important station and village of Island Pond, so called
from the small island on the pretty little lake on which it is situ-
ated, 143 miles from Montreal. Soon after passing Island Pond
you cross the ridge of the Green Mountains, here 1176 feet above
the sea, and forming the boundary between the States of Ver-
mont and New Hampshire.

From this interesting point, you proceed through a highly pic-
turesque Highland tract of country, bounded on either hand by
the towering peaks of the White Mountaing, (two of which, on
the left, are particularly remarkable for their bare, hoary fronts,)
via Stratford, 15 miles Northumbertand, 12 miles, Milan, 18
miles, and Birlin Falls, 7 miles, to what is indiscriminately called
the Alpine and Gorham House, when you have attaine'l an ele-
vation of 802 feet above the level of the ses, and are 201 miles
from Montreal, and 91 from Portland.

This being a very cominodious and agrecably situated hotel
it might be well to remain a day or two here, if you can afford
it, to enjoy a ramble among the surrounding Alpine scenery; but
that not being at present our intention, let us hasten on to Port-
land, merely noting by the way that among the most attractive
points on this still romantic route are Gilead station, 11 miles—
a mile or two before arriving at which the railroad crosses the
boundary between New Hampshire and Maine, and from whence,
it is worthy of remark, the grade is said to have a descent of 60
feet in the mile;—Mochanics’ Falls, 19 miles, Danville Junction,
16 miles, the pretty seaports of Yarmouth, 11 miles, and Fal-
mouth, 6,—and, last of -all, Portland, 5 miles, crossing half-way
a bridge over a creek or inlet of the sea of about 300 feet—
making altogether a journey of 291 miles, accomplished in the
short space of 12 hows!
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Having enjoyed a day or two in rambling about, and admiring
the prosperous interior, as well as the interesting and picturesque
environs of “the Forest City,” a distinctive appgllation deservedly
acquired by Portland from the numerous shady trees which em-
bellish its tine, broad streets, let us prepare to return homewards,
with the intention of devoting at least one day to a detour from
Gorham, to scale the lofty summit of Mount Washington.

No sooner did the cars reach Gorham, than we learnt that a
covered four-liorse waggon was about to start immediately with
a load of tourists for the Glen House, about seven miles distait,
near the foot of Mount Washington ; and therefore no time was
to be lost; so, transferring our cloak and carpet bag from the
train to this vehicle, we, (consisting of myself and a worthy
friend bent on the same expedition,) joined a merry party of some
ten or twelve more, and were soon jolting on our sluggish way,
“ through woods and wilds,” up the rather romantic vale of the
stony-bedded little river Peabody, to Glen House,—~to find in
this sequestered spot a very commodious and comfortable hotel
situated on a cheerful, open, rising ground, considered 830 feet
above the level of Gorham, and hemmed in on every side by an
imposing circle of towering mountains, among the most promi-
nent of which rise Mounts Adams and Jetferson, overlooked by
their loftier superior, Mount Washington.

Those only who have visited this singularly situated mansion,
can well -imagine the imposing grandeur of the surrounding
Alpine prospect;—and I will therefore not attempt to delineate it.
Suffice it to note, that after a comfortable night’s rest and a hearty
breakfast next morning, we set out with a party of six or seven
others, to encounter the toil of a five mile scramble to the top of
Mount Washington, on foot; while a few others, and among
these several ladies, preferred dving so on horseback—which,
steep and rugged as the path was described to be, we could not
help thinking would prove the most toilsome and dangerous mode
of travel,

Shortly after leaving the Glen House, you descend into the
stony bed of the Peabody, and after crossing it dry-shod, by
means of stepping stones and a friendly plank, the path enters
dense forest, composed of every variety of trees, such as beech,
birch, maple, oak, hemlock, mountain ash, spruce and other kinds
of firs, with a tangled undergrowth of various shrubs and plants,
s0 as to shut out the view on every side. We had not advanced
above a mile or two up our steep and rugged path, amid rocks
and roots, and mud and mire, and begun congratulating ourselves
on having wiscly preferred journeying on foot ; when lo! we
were startled by the sound of voices in our rear; and soon after
approached and passed us the expected party on horseback,
threaling their way up the craggy defile at a wonderful rate, at
the discretion of their singularly sure-footed little nags. ¢ Chacun
a son gout)’ notwithstanding, thought I, as I perceived the
riders hurried forward, as it were involuntarily, with their eyes
anxiously fixed between the cars of their steeds, while we wera
left at liberty to halt and take breath, or turn to snatch an occa-
sional glimpse at the imposing scenery above and below us.  Even

-thiy however, could not be enjoyed until nearly half-way up,

after having exchanged the deuse forest for a higher zone or belt
of stunted vegetation, consisting chiefly of dwarf spruce and
cedars, to be succeeded, about two-thirds from the top, by a dreary
tract of utterly shrubless, lichen-clad fragments of rock, scattered
in wild confusion, all the rest of the way to the summit.

On at last nearing the anxious object of our pilgrimage, the
delighted eye meets in the distance a long, low, rough-built shed,
snugly nestled among the shapeless masses of rock, and dignified
with the imposing name of the “ Summit House,” or “ Hotel"—
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with a lofty wooden platform bekind it, surmounted by the “star-
spangled banner.”  To this welcome though lowly mansion, we
gladly directed our weary steps, assured, from report, that we
should find in it every reasonable comfort and accommodation,
whether for day or night ; and we were not disappointed ; find-
ing the interior to consist of one long dining apartment, with the
table ready spread,—with a sort of sitting or reading room at one
end, and the kitchen department at the other; while along the
whole of one side extended a range of small bed-closets or state-
rooms, with upper and lower berths, steamboat. fashion,—sufficient
to accommodate 30 or 40 tourists—if wanted, to double upon
emergency, in sich out-of-the-way quarters, and who, as we can
vouch from experience, will, if not too fastidious, find themselves
in all other respects very comfortably fed and cared for, at a very
reasonable rate, during their sojourn on so very extraordinary a
spot.

° After a short rest, to recruit our weary limbs,—for though the
distance from the Glen House to the summit is not more than
five and a half miles, we found we had taken five hours to ascend,
including an hour’s rest at different intervals, after quitting the
viewless forest region, to enjoy the contemplation of the sur-
rounding singularly imposing panorama, and pick up a few
geological specimens, we sallied forth to take a more leisurely sur-
vey of the utterly bleak and desolate scene immediately before
us, compared with the more cheering diversified distant prospect,
“with the aid of the large telescope on the top of the neighbouring
latform; when lo! what should we observe close by, but a rival
Eotel, of lesser dimensions, dignified with the name of “The Tip-
Top House,”—of which more hereafter—iny business at present
being to attempt to give something of a description of the wild
Alpiue region around us.  Well, I have endeavoured to summon
all my deseriptive powers; but I find myself unable to do justice
to the subject; so must be content to confess myselt incompetent
to the task, and to beg my readers to go and judge for themselves,
and they will possibly find themselves in the same embarrassing
predicament.  Suflice it then to request the tourist to fancy Lim-
self occupying the solitary central point of a vast eircle of at least
200 miles in diameter, and looking round on every hand on a
retiring suceession of five or six ranges of lofty mountains, rising
behind each other like gigantic waves in a tempestuous acean,
and he will have some slight idea of the extraordinary scene then
before us. Let him then take a glance at the few far-stretching
intervening valleys within view, and he will be able to eount ten
or twelve Jakes or lakelets sprinkled about in different directions.
And, after again contemplating the towering summits immediate-
ly round him, let him gradually take a wider range, and among
the various paticularly notiecable olijects, the Green Mountains of
Vermont will Le pointed out to him in the western distance, on
the one hand, while it the day be favouralle, a flitting bright
speck may sometimes be scen,y on the verge of the south-castern
horizon, near 100 miles distant, which he will be told is a white
sail on the Atlantie, near Portland.

The morning en which we ascended Mount Washington had
been particularly favourable for a distant prospeet ; but Ly the
time we reached the summit, a thin purple haze had so veiled
the remote landseape, that it was all that we could do to recog-
nize the ocean ; and such continued to be the case till towards
evening, wben the wind rapidly increasing, the wild sunset scene
became particularly imposing, from being contrasted with a calm,
white bed of fleecy clouds that had gradually enveloped and set-
tled round the neighbouring mountain tops and sides, while a
second higher stratum of clouds kept rushing wildly past, and
down into the intermediate valleys, without at all disturbing the
placid surface of the former, until at last the setting sun became
obscured, and darkness gradually veiling the solemn scene, the
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Whole mountain region became enveloped in a winding-sheet of
cold, dense mist :—but not before an extra interesting object had
been added to the awfully sublime landscape, by thetz)pportunity
of, for the first time, gazing at the long-tailed stranger—the
Comet,—wending his mysterious way down the western horizon.

Not being quite satisfied with one imperfect evening prospect,
we determined to enjoy next morning, if possible, the beauties
and splendours of dawn and sunrise; but in this we were doomed
to be wofully disappointed ;—for the angry spirit of the mountain
had, during the night, sent forth from the N. W. a perfect gale,
accompanied by a driving, drizzling mist of such density, that in
the morning we were obliged to console ourselves with a hearty
breakfast, and to make the best of our dizappointed way to the
lower. regrions before the storm, by the old rugged path, at the
occasional risk of being blown down “at one fell swoop” all the
way to Glen House, where, however, we fortunately arrived with-
out accident in somewhat more than three hours, just as the clouds
began to pour forth a hearty shower.® A renovated toilet and a
hearty dinner soon set all right, and in about an hour afterwards
Wwe were en route, in spite of wind and rain, back to Gorham
House, to be soon after whirled comfortably along by rail as far
as Sherbrooke—to halt for a day—where I propose bidding my
reader adieu, after putting him in possession of a few more hints
regarding the wild mountain region which we have left behind us.

To the mere summer tourist, whose only aim is locomotive
novelty as a lover of the romantie, a visit to the White Mountains
will ever prove sufficiently attractive; but to those of a philoso-
phic turn, and more especially to the botanical and geological
student, it will be still more so, from the opportunity it affords of
witnessing, during the ascent, the rapid transition from the warm
region of stately forests round their base, to the middle zone of
dwarfisl: evergreens higher up, and the bleak, dark hued and
utterly shrubless chaos of seattered rocks, extending at least one-
third of the distance to the summit; and he will not be the less
surprised to find that, instead of any portion of these rocks being
in situ, the whole consists of dislocated fragments of every size
and form, and in every position, as if the upper portion of the
mountain hiad Leen upheaved, or rather exploded into the air by
soma internal force, and the shattered materials had been again
deposited in utter confusion, where they now lie.t

The general structure of these fragments is a kind of stratified
granite, in many instances passing into micaceous schist, of a very
brilliant appearance in the fresh fiacture, but where weather-beaten,
generally vested with erisp short lichens, imparting a dark gloomy
character to the whole scene. To this, however, there are some
marked exeepticns as in s two veneialle spurs of the moun-
tain about half way up, the bare rough suiface of which has an
imposing hoary aspect, distinet from all the rest, arising perhaps
from some extia material producing a more rapid decomposition
or disintegration of the superabundant Felspar. But to enable
me to know mote on this point hereafter, I have brought away a
fow interesting specimens, to be submitted to the inspection of
more scicntific friends.  Being at the time disposed to attribute
the convulsive force alluded to to voleanic action, I looked nar-
rowly ronnd in every dircction for some indications of traps, but
without success.}

* Ope gol.tery tourist had ventured o attempt the ascent qr the Mountain
this moiminy, but was obliged to retreat, afier having accomplished two-thirds
of his wearv pilgrimage, for tear of being blown away.

t For the mere tourist, Summer is, of course, the best season. For the

more philosophic admirers of natute, the many-tinted Autumn is to be
preferred.

+ Nore.—Since the above was in {ype, the writcr had very unexpectedly an op-
pottunity « £ sulmiting these speciner s to the sciewific inspeetion of Mr. Logan,
whose recarks upon them are as follows :==*¢ The specimens ﬁo;y; Mount Washing-
ton are all grauitic, being composed of quartz, feldspar and mica. The consuituents
are generally 0 arranged as to give the rocks from which they come a gneissoid
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To complete this rambling retrospective memorandum, it is
roper to add that the patotism of our American neighbours
ias progressively given distinetive names to the principal peaks

or sunmits of this Alpine region, derived from successive Presi-
dents and other celebrated statesmen, as will be further mentioned ;
but that the appropriate appellation usually assigned to them by
the Indians is said to be Wiaumbecthet Methua, signifying “the
mountains of the snowy foreheads,” and that the whole range is
by them regarded as the abode of Genii, or Guardian Spirits,
having the controul of the angry mountain tempests, whom it is
advisable to propitiate by sacrifices. The name is in all proba-
bility derived from their summits being generally clothed with
snow about ninc months in the year; but it is also possible that
both that and the appellation bestowed by Europeans may be
derived from certain remarkable mountains of the group, noticed
by all passing travellers as retaining a naked, hoary aspect through-
out the whole year, similar to the two lower spurs of Mount
‘Washington above described.

The height of the principal summits of the White Mountains
above the sea has been determined by the scientific observations
of W. A. Goodwin, Esq., to be as follows:—

Mount Washington_ _ ... .. ... 6285 feet.
“  AdamS. . oo cce e eaaao 5790 «
€ Jefferson. o o cce e aas 5710 «
and Mount Madison-_ .. ... _.____.____ 5361 «

and that of others, by previous measurements, as follows :—

Mount Munro-____ . _____.__.___ 5349 feet.
Ay e e e 5011 «
“  Franklin_ .. .. ... 4850 «
and Mount Clinton____ ___._______._._.... 4200 «

besides Mount Pleasant, 4715 feet, and several other peaks ex-
ceeding 3000 feet, such as Mounts Moriah, Webster, Crawford, &ec.

The climate of this elevated region of course differs materially
from the plains below. The greatest heat indicated on even, the
bare, rocky summit of Mount Washington, is said to be seldom
above 60 ©. The greatest cold has not, I believe, been yet ascer-
tained. At times during the summer the thermometer descends
below the freezing point.  As for instance, a week ago it was, at
sunrise, as low as 31 € ; and on the morning of our visit it was
said to have been the same, whereas at sunset it stood at 42
and continued so' till next morning, when we commenced our
descent; and 1 afterwards learnt that it only rose seven degrees
higher during the day. By a memorandum which 1 found taken
of the range of the thermometer from the 21st to the 27th Aug,
inclusive, it would appear that it was as follows :—

DATE. Sunrise.| Noon, | Sunset] REMARKS.
To give correct
Au‘%rust 3; """" gg i? ;g mean, the middle
""" observation ought
2 33 43 42 ¢ have been ta-
“ 24 ____.. 37 46 45 |kenat 2r.M, in-
« 25 - o.-- 44 42 36 stc?‘ld ;)f at Noon,
« 26 ______ 31 47 492 and the evening
bservation at 10
« 97 .. 42 | 47 | 49 |pw

It may be added that the whole is perhaps rated a little too

character.  They are probably metamorphic.  The erystals in one or two, ho_wever‘.‘
are confused avgregate ; and these are perhapsderived (rum granite veins. Fowe ol
the specimens hold black tourmaline or schorl, and small pink garnets  The rpeci-
mens Irom the two remarkable white looking heights observed in the descent from
Monut Washington, appear to be true granite. ‘T'hey are cowiposed of opaque, whns
feldspar, in a state ot partial decompositlon, wl«rurless. transparent quariz, arlv
silvery mica; and the mass of rock from which they are derived is probably
tntrusive.”
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high, the thermometer being placed within a few inches of the
outside of the glazed window of a warm kitchen, and therefore
liable to be more or less influenced thereby. Our landlord, how-
ever, insisted that it had been proved that such was not the case.

It only remains to observe that, to enjoy as much as possible
of the grand and imposing scenery of the White Mountains, it is
advisable not to take any luggage to the Glen-House, but either
to leave it at the Gorham Hotel, or send it on to Sherbrooke, and
thereby leave the tourist at liberty to descend Mount Washington
by some new route, such as by the Great Notch, a stupendous
narrow rocky portal or chasm between the steep sides of Mount
Webster and Mount Willard, near which there is a convenient
Hotel kept by Mr. Gibbs; or, by taking pains to enquire before-
hand, he can select some other equally inviting and interestin
route, taking care, if time be an object, to arrive at the Gorham
station in proper season to rejoin the passing cars,

For the benefit of those who study economy in their move-
ments, it may be proper to note, that the usual expense at the
Gorham House is $14 a day, and at the more secluded and less
frequented Glen Honse, $2; and that at the Summit House it is
$3; and that, too, is a reasonable charge, considering that every
article of copsumption, including even wood and coal for a con-
stant fire, is obliged to be brought up on horseback, from below;
but it is at the same time necessary to be “ pretty much ™ on one's
guard against extras, as “they contrive to stick it on at an awful
rate,” whenever an opportunity offers. The usual coach fare from
the Gorham to the Glen House is 75 cents; and that of a horse
per day for ascending Mount Washington is $3.

It may also be here added, that the existence of two hotels on
the bleak, solitary summit of Mount Washington, though perhaj
beneficial to the public, furnishes an opportune illustration of the
reckless go-ahead competition common among our American
neighbours; it having no sooner been understood that the origi-
nal enterprising proprietor of the “ Summit House” establish-
ment had made a tolerably good speculation out of it, than up
starts another competitor this year, in our neighbour of the “ Tj
Top House,”—vho, not content with taking the hard-earned
morsel out of his rival's mouth, was resolved to usurp his very
name and title also, which, it appears, last year rejoiced in the
double cognomen of “The Tip-Top, or Summit House.” This,
however, was too much; and was likely to have produced a se-
rious “blow up;” but it was at last amicably settled, by its being:
agreed that the elder occupant should retain an undisputed right
to the title of the Summit House, and that his junior might assume
that of the Tip-Top, or any other higher rank that he pleased.
And “ Tip-Top House,” is therefore, now, proudly blazoned on
his inviting sign-board. It would appear, however, that a
discerning public, respecting the rights of primogeniture, or
primo_“entemps,” are determined to continue their patronage to
the original enterprizing caterer for their comforts,—for a personal
inspection of their respective guest-books, exhibits a flood of no
less than 2200 visitors to the Summit House during the season, of
whom 16 only were from Canada, while at the other, though
intended to be the tip-top of the fashion, as well as of the moun-
tain, the number was as yet not more than 300. So much for
unnecessary rivalship.

VALE.

Variations in the Level ¢f the Lakes.*

The year 1819 was one of low water on all the lakes, the low-

* Continued from page 25,
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est,indeed, in memory, and was taken by Dr. Houghton} as his
zero of comparison; referred to this zero, the highest level of Lake
Michigan was—

BETE £ 1 U 0 0
1880 e e 2 0
1830 et e eceee e 3 8
LR N 4 3
18398 (e eceemaccanoma. ceva 5 38
1880 o e et eem e 311
1840 e cmmemeann 2 9

Thus, it was 19 years in attaining its maximum, but only 2} in
reducing it to one-hulf.  The following variations in the level of
Lake l‘.no in 1852, were recorded bv C. Whittlesey, Esq., of
Cleveland :—

MONTHLY MEAN.

Fr. I

January ool 3 6

F ebm'm .......................... 3 42
Mareh oo e . 2 116
April e eaes 1113
Moy e 1 40
June oo e .-e 1 22
Jlll Y ectceetecctcevcecercaccne e 1 205
Au«rust ............................ 1 5.1
Sq»t«mber .......... emmemeccemecena 1 94
L T T O 2 06
Novewber oo oo, oo ccaememone 2 33
December oo me e e an 2 4.1

Capt. H. T. Spencer, recorded the variations in the level of
Lake Ontario, at the mouth of the Genesce, during the
years 18461552, buth inclusive; they are as follow:

i
l .
llsm 1847 1848, 1849. 1850. 1851.! 1852,
. in R i |G 0 M o, T 0 R in. ;n. n.
January 1._.__ 3 33 0ol 513 2.2 92 83 3
February 1....33 6.2 511 10(3 2:2 43 63 3
March 1...... 302 02 713 412 43 03 0
Aprit ..., 2 92 02 221012 42112 8
Maylooooe.oai2 601 52 22 oft 82 8.1 2
June 1 ... 2 31 12 1)1 91 52 2)1 2
July 1....._.. g1 12 292 sfl10111010
August 1 ... 2 61 12 32 32102 21 0
September ... 2 9i“. 02 82 92 ll'I:Z 6ij1 6
Qcioler ......2 92 313 112 213 41211011
November1...3 0.2 73 62 23 73 5:2 2
December1 ...2 92103 52 52 % 3 3110
“ 31,3 01 53 22 92 833 81
Avemge .2 0111 2 62 ell2 ¢ i‘z 9.5-;1 11
! !

The measures were taken from the top of the dock, and
reduced to one point of observation. Of course the less the
measure, the higher the level of the water of the lake.  The high-
est was in July, 1852, and the lowest in November, 18505 the
difference being two feet nine inches.,

Ini comtinuation «f the table of observations by Mr. Stewarts
given on page 27 of the Just number of this journal, we append

t Report us the State Geologist, Michigan, 1811, p. 162,
$ Extracicd from the Regent’s Repon for 1853,
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those for September and part of October.  The present gradual
fall of the water is very evident; but if we may reason from the
very erude aud imperfect observations which we have been able
to procure, it will soou becone stationary and remain so until it
begins aguin to rise in the apring.  The greatest height recently
attained by Lake Ontario above the low water mark of October
28, 1849, is four fect five inches, aceording to mensurements made
at Toronto.  Since Juno 1st of the present year, it has fullen in
four months aud fifteen days only twenty-one inches; whereas in
1849, the water fell in three months and twenty days, twenty
six inches.

Olservations made at Gorric's Wharf by Mr. G. A. Stewart,

1853:
SEPTEMBER. OCTOLER.
Height Height
Day.! Honr. |of Water.|Wind] Day.] Hour. | of Water. {Wind,
71104 3.28 -m.f 113pP. ¥ 3.37 |S.W.
8 {12 Noony 3.35 W 3 1laxn]| 317 [NW.
10 {12 Noon| 3.28 w 6 |3rn| 3006 {NW,
16 11 A 340 w 715p M 3.20 S.W.
20 [12 Noon| 3.50 eaae] 81 8pr.] 320 {SW,
24 N1y am| 332 W 15| 3r.u| 298
26 | 4pP.n.] 342 E
27 |12 Noon] 3.32 E
29 {11 Noon] 3.40 SE.

Among the most interesting phenomena which may be classed
undcr variations in the level of the lakes, arc the sudiden cleva-
tions and depressions which bave been recorded from time to
time as occurring chiefly on the shiores of Canada and the State of
New York. It is much to be regretted that accurate observa-
tions of these fluctuations do not appear to have been made. The
data at our commaud arc exceedingly meagre, and scarcely do
Justice to the very interesting phenomena to which they refer,

In a communication to the Coboury Star, dated Grafion, Jan,
9, 1847, the writer, Mr. Thomas Thompson, states that “ A
most singular phenomenon occurred at this place (Grafton) yes-
terday afternoon, about three o'clock.  The lake was calm, and
the wind in the north, when suddenly the like receded from the
shore in one inuncnse wave upwards of 350 fect, leaving the
the beach perfeetly dry for that distance; it seemed to gather
itself into a vast cone, and immediately rcturned in one unbroken
wave, four fect higher than it usually is, burying the wharf com-
pletely, and overflowing its usual boundaries upwards of a hun-
dred yards, sweeping cverything before it, accompanied by a
dreadful noise.  This happened eight or nine different times,
gradually decreasing in violence, until the Inke assumed its natu-
ral appearance”  The cffects of this disturbance were felt as far
as Port Hope un:ccompanied by any noise.

The same payer secords another disturbance as liaving taken
place in Rice Lake, twelve miles north of the town of Cobourg.
“ Last Thursday, (January 14, 1847,) the lake was scen to be in
great commotion, the ice (81 inchies thick,) undulating in every
direction.  Presently it burst with a noise like thunder, and &
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large piece from the centro of the lake was for a few minutes
thrown up in « pile to the height of teu feet, in which position it
now lies"

On Scptember 20th, 1845, a very sudden rise occurred at
Cobourg. An ecye-witness describes the scene in the following
words :—¢ I measured the rise of water at the time, and found it
to be two fuet seven iuches; the lake was quite calm; a strong
current, like a tide, ran in and out of the harbour every ten mi-
nutes; when the water approached the shore it ran no less than
800 fect up the sloping beach above our usual high water mark.
About the same time a similar phenomenon was observed at Graf-
ton, seven miles below Cobourg, but with this difference, the wa-

.ter a few hundred feet from the shore was boiling as you sce it
in the lesser rapids of the St. Lawrence. When stationed at
Whithy Hurbour, some years ago, I olwerved a regular tide rising
and falling every ten minutes in & pretty strong current. 1 have
been a good deal on the back lakes, but never observed anything
of the kind there”

The &th July, 1850, witnessed a similar occurrencé on the

northern shore of Lake Ontario, near the scene of the other con-
vulsions mentioned above.

Robert Stephensom, M. £.°

The Britanuia Bridge has usually been considered as the
greatest triumph of Engincering skill in existence, and as
eclipsing all other of Stephenson’s works; in originality and
bolduess of conception, this is doubtless the case, but we doubt
whether, in wonderful results, and in their effects on the progress of
the world, it can at all be compared with the “ Rocker;" the
result of the determination recorded in our last paragraph, and
of which so little is populardy known that our American neigh-
Lours have cluimed the honours of the Liverpool and Manchester
competition in 1829, for Ericson, while many of his own
countrymen ave ignorant as to whether the success was due to
Robert Stephenson or to his Father.

In the Locomotive, asin other machines which have reccived
improvemncnts from various persons, itis difficult—often impossible
~—10 determive the exact amount of merit due to each individual
improver, but of this there can be no doubt: o Robert Stephen-
son belongs the merit of combining and arranging principles—
many of which were, without doubt, previously known—into
such a formn that no cssential change in the machine has since
been made.  As Watt perfected all that is unchangeable in the
Stationary Condensing Engine, so did Robert Stephenson com-
bine in the Rocket all the fized principles which obtain in the
construction of the mest finished and most powerful Locomotive
of the present day.  Others have contrsbuted to that suceess, and
we believe no‘one is more ready to acknowledge their merits than
is the inventor of the “ Rocket”

We have already seen that Trevithick had used the blast pipe,
and that Harkworth had subsequently applied it, but its value was
of little importance with boilers arconstructed by them. Another
improvement, howeves, patented by a French Engineer in 1828,
although vital to the success of the wachine, was of no value
withou it.

*Continued (rom page 40.
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The imperfect Locomotives of that date liad been introduced
into France; the first two were mude by George Steplienson, and
arrived there in 1829, for the Lyons and St. Eticnne Ralway, of
which M. Siguin was Engineer.  Their mean velocity did not
exceed 4 miles per lour; to iucrense this, M. Siguin folt the
negensity of increasing the evaporting power of lus Loiler, and
to cffect that olject resvlved o apply the improvement sbove
alluded to, of whieh hie was the patentee, to an Eugine he was
about constructing (on the model of Stephenson's). His plan
cousisted in dividing the current of hented air pussing through
the boiler from the furnace to the chimmey, into a number of
streamlets, flowing through a series ot tubes immeised in the
water of the boiler. The amount of heating surface was thus
greatly increased.  But another difliculty presented itself : the
evaporating surface to which we are indebted for our present
increased speed was there, but the fiiction of the air pussing
through so many small tubes so much impeded the dmft that
the height of the chimney being unavoidably limited, it became
pecessary to apply a fun to stimulate it; by this expedient the
experiment was rendered partially successful. It is claimed Ly a
French Author that M. Pelletin suggested the applicaion of
the steamjet in the chimney; be that as it may, it had long been
used in England, though for the reason above named, only par-
tially so, as might be inferred by its absence in the Engines seut
to France.

As the success of the Rocket has been considered the com-
mencement of the era of successful steam Locomotion, a description
of that Lngiue, of the others which ecntered into competition
with it, and of the result of the several trials, will not he out of
place, we therefore trausfer the following particulars of them to
our pages :—

Three Locomotives were put in for competition, viz:

Engine. Aake.
Rocket,._..._.. bYecaceen- R. Stephenson, Neweastle.
Sanspariel. ... by.eeaeenn- Timothy Hackworth, of Thildon.
Novelty,........ byeereunann Braithwaite & Ericeson, London®*

The Rocket was the first locomotive made in England with
multitubular boilers.  They were adopted by Robert Stephen-
son, at the suggestion of Mr. Booth, then Secrctary of the Liver-

! and Mancliester line, to whom their invention hias commonly
ﬁzn ascribed.  1he boiler was cylindrical with flat endy, 6 feet
Jong, and 3 feet 4 inches in diameter; the fire-box, at the rear of
the engine, was 2 feet by 3 fect broad, and 3 feet deep, inside mea-
sure, and was surrounded on the two sides, the frout and the top
by an external case, affording a three-mch waterspace.  Theflue
consisted of 25 tubes, 3 inches dinmeter § the evlinders, two in
numbicr, placed obliquely next the fire-box, and working the fore-
wheels, were 8 inch by 16} inch stroke; driving-wheels 4 feet
83 inches in diameter; the eshaust pipes were originally arranged
to deliver the steam direetly into the atmosphere, under the im-
pression, no doubt, that the abundance of heating surface uuaided
would have commanded an abunlance of steam.

After some preliminary trials, however, previous to the com-
petition, during which the superior evaporating powers of the
Sanspareil, with a sharp blast from the exhaust dirceted upwards
into the chimuey, bocame apparent, it was resolved to discharge
the exhanst steam of the Rocket into the chimney, and on the
eve of the first day of the trinl the exbaust-pipes were diverted
into the chimney, with an upwand termination.  The fire-grato
sutface was G feet, fire-box surfice 20 feet, tube surface 117.93
feet.

® Engravings of these Engines will apjcar in the next aumber of the
Jourué
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The Sanspareil had a eylindrical boiler 4 feet 2 iuches dinme-
ter, and 6 teet long, The wrte and chimmney were sitwated at one
etd of the boiler, and comected by a single e tube, with one
bend, 24 inuches in diameter at the gate, and 15 inches at the
chituney,  The wate was five feet long by two feet broad, and
was overhunyg by the Laler by the addition of semivirculae water
chambers,  The st was thrown inte the chimney to stimulato
the dimtt by means of the blast-pipe as already applied to the
Royal George,  The viclence of the deaft so produced beeame
very evident during the experiments,  The two ey linders 7 inches
by 18 inches stiche, were placed vertically over one pair of
wheels, and the four whee!s were $3 feet diameter, conpled. The
grate surfice was 10 feet; the-box surface 15.7 feet, and tube sur-
fuce 74.6 foeet.

The Novelty was peculindy constructed.  The fire-box was
Jike that of the Rocket, placed at one end, inveloped in the water
of the builer; it was 18 inches dimneter, close at the bottom, and
fed through an air tight hopper.  The tlue was a single tube 4
inches disuneter at the fire-box, 3 inches at the chimmey, and 36
feet long, traversing the boiler three times,  The fite was urged
by bellows situated near the ~himmey.  The engine hind but one
eylinder, 6 inches by 12 inches stroke; placed vertically, and dri-
ving one pair of wheels, 43 feet in dumeter, by means of bell
cranks.  The steam was exhausted direetly into the atmosphere.
Grate surfiice 18 feet; fire box surface 9.5 feet; tube surfiuce 95
feet.

The respective weights of these Engines and  their loads in
working order, were as follows:—

TONS. CWT. QRS. LBS,

Rocket Engine weight._ ... e teecmnanna 4 5 00
TO\S. CWT. GRS, LIS,
Tender........_.. 3 4 o0 2
Two londed Curringes. 9 10 3 26
Prawn weight o ... —_—12 15 0 O
Total weight of Train. _....___._.. 17 0 o0 o
~ TONS. CWT. QRS. LBS.
Sunspareil Engine weight_______ .. . ... 4+ 15 20
70NS. CWT. QRS. LhS.
Tender_ ... ....._. 3 6 3 0
Three loaded Carviagees.. 10 19 3 0
D.awn weight. ool e 14 6 2 0
Total weight of Train. . ._.__.___.. 19 2 o0 0O
) TONS. CWT. QIS. LnS,
Novelty Engine, weight, exclusive,of Tank.. 3 1 0 0
TONS. CWT. QRS. LUS.
Tank loaded..oeaa.. 0 16 0 14
Two loaded Carviages... 6 17 0 0
Dravwn weight .o ... 8 13 014
Total weight of Train.o. ... ... .10 14 014

Tho Drawn Weights attached to the Rocket and the Sanspa-
reil, were the regulation loads—three times the weight of the
engines,—as the Novelty had no Tender, the same carrying
welght was assigned toat in proportion the cxclusive weight of
the engine that existed in the experiment with the Rocket.

The Rocket was the only engine that accomplished the
distance of 70 miles,  1ts averige speed was 13.8 miles per hour
the greatest volocity in auy one trip was 29 miles per hour.
The consumption of Cuke per mile per ton of total load of Train
was 0.91 ibs, and per cubic foot of water evaporated 11.9 1bs,
the evaporation, 18.24 cubic feet of water per hour.”

ROBERT STEPHENSON, M. P.
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“Tho Sanspareil ran a distance of 27.5 miles, averago speed,
24 miless coreatest speed, 22,6 miles; Consumption of Coke per
ton per mite of total Joad, 2.41 1bs, aud per foot of water evapo-
rited, 28,8 1he,; evaporation, 24, fuct of water per hour.”

“The Novelty, by a serics of unfortunate nccidents, failed
twice in the midst of experiments.  The engine with its load,
traversed the Stage at 15 miles per Lour, *oox  x

* At a subsequent trial on the 'cxpcrimcut:nl stage, after

some alterations, the "engine conveyed u total merugo foud its
own weight included, of "28.5 tons, at an average speed on the
stage of 8 miles per hour; the Coke consumed per hour, was
84 s, during 6} hours, the bellows beiug at work during the
whole of that time.  The cousmmption was thercefore, equivalent
to 0.36 1bs,, per ton per mile.”

These trinls estublished the advantages of an extended flue
surface, which the arrangement adopted by Me, Stephenson, had
broughit into usefutl opetation; he now set himself'to make further
Improvements, and these he embodied in two other engines con-
structed on the same principle as the Rocket.

SECOND REPORT of the Special Committec of the Lit:rary
aud flistunical Sucic ty of Quebeey nppoluted to Iepoit upom
My, Foucaults PPenduluim Experiimeante

Your Committee, hawing undertaken to make this experiment
with all the care posible, have much pleasure in submting the
following teport on the reshilts obtained by them:—

A carcfully tumed spherical ball of lead 5.2 inches in
dizneter, and weighing 17 lbs, was procured for the weight, and
suspended in the passage of the “ Quebee Music Hall,” where a
height of 60 teet was obtained.  This weight was suspended by
a fine steel wire 0.15 inches in dizneter, on one end of this wire
a fine screw was turned, by weans of which the wire was fistened
to the plate from which the pendulun was suspeuded.

The method of suspending the pendulum was similar to that
adopted by your Comumitice in their former cxperitment. A
small spherical bull of brass was ground into a hemisphie:e in a
plste of the sune metal; a hole was drilled through the ceutre
of the hemisphiere for the wire, and sufliciently large to allow the
pendulum to vibrate in the required arc without coming into
centict with the plate; the wire was secured into the ball of
suspensionn

‘This arrangement being completed, the weight was attached to
the lower extrenmity of the wire, so as to hang within oue inch
of the floor.

In order to start the pendulum for the experiments, a cotton
thread was passed round the ball aud tied over two pins on a
heavy moveable bluk.  When the weight secured in this mauner
bad been brought to a state of rest, the thrend was tired with 3
taper, and the pendulum ceammenced vibrating, the thread falling
to the ground. A cirelo 10 feet in disneter was desenbed on
the fluor from a centre under the point of suspension, and
graduated into degrees, by which the progress of the pendulum
was measured. .

The fint experiments gave a deviation from the calculated
angle of about 1°40° an hour.  This was subsequently accounted
for aud corrected, the wire being observed to touch the under
surface of the brass plate at the extremity of cach vibration.
Your Committee consider this worthy of remark, asshowing how
slight an irregularity at the point of suspension was sufficient to
produce an error that would have vitated the whole of the
esperiments,
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The first obscrvations wers made on the night of the 13th
May, 1853, but wero rejected from the cause mentioned above,
Tho observations recorded were wade on tho 14th, 156th, 16th,
16th and 20th of the same mounth. The results are given in de-
tail in the tubles,

The first serics of observations gives the angle actually moved
through in 47 h. 18 m. (after arp]yiug the correction for the
ion of the apse due to elliptic motion) only 10 56’ Jess
than that calculated, The second series gives an error of 20 27
in23h. 10 m. Theso errors may be represented in time by
about 9 and 12 minutes, aud your committee consider that thess
experiments agree so nearly with the calculation as to be very
strong corroborative evidence of the correctness of theory that
the time taken by the plane of vibration to perform a complete
revolution, varics as the line of the latitude,

It may not here be out of placeto give s short explanation of .
the accompanying tables: columus (1) & (2) refer to the times
of obecrvation: elf» denotes the nature of the cllipse showing
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progressing or retarding,  Column (4) shows the angle observed
(5) the angle moved through, (6) the timo betwecn the observa-
tiong, and %7) the apparent error, Q shows the angle corrected
for elliptic motion, (9) the angle calculated, and (10) the differ-

cncef-or—between the caleulated anglo and the corrected angle,

Your comtnittee have great satisfaction in submitting the rc-
sults of the differeut experiments, Inu some instances they have
varied considerably from the calenlated angles, but in all these,
the fact that the pendulum hud acquired a corresponding elliptic
motion would seem to indicata some local cause of disturbance,
while in all the experiments in which there was no elliptie mce
tion, the angles as nearly as could be measured were equal to
those calculated by theory.

The whole respectfully submitted.

A. NOBLE,
Lr.RA&V.P

W. DARLING CAMPBELL.
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Libraiy of ' e Canndian Institute,

Throwgh th+ Lbenlity of A. 1L Avmour, Esq. of Toronte, the
Library of the Canadian Institate has just received a very valu-
able addition to its collection of Books anl Maps.  The volumes
presented consist of the wagnificent Repori of David Date Owens
U. 8. Geoluin, on the * Gealongieal Survey of Wieonsin, lawa,
and Minne-oti and - incidentally of a portion of Nelwasha Teni-
tory,” accomp. nivd by a quento volume of Plees and Maps
illustrative of the work.  Alo, of the annual  Revort of the
Superiutendent of the Coast Sutvey, and a quarto volume of
sketches accompanying the Report. We understand that Mr,
Anmonr is indebted to the politeness of the Hon, Jo M. Brodlead,
second  Comptroller of the U. 8. Treusury, for these valuable
documents.  The mportanee of procuring works of this character
for the Library cannot be too highly estimated, and we wlally
avail ourselves of the carliest opportunity of acknowledging the
uniform zeal which Mr. Avmour has manitested in promoting the
interests of the Canadian Institute.

TwentyeThird Meeting of the British Association fur the
Advancement of Science.*
The folloaing ree mmendations were adopted at a7 Meeting of the
General Committee:—

In-atving Grants of Moy,

That the sim of  £200 he placed at the diwmml of the Council for
the maintenauce of the establishment of the Observatory at Kew.

That the Committer appointed to investigate the 1hysteal aspoct of
the Moan be 1equested o eadeavonr to procure Photogaaphs of the
Moan, from telescapes of the Jargest size, which can be made availa-
ble, with £25 at their disposal for the purpuse,

That the expen-e of certain Thermmneters constrinted for the in-
quiry on conduction of hea, by Professor Forbes, amounting to £1 23,
be paid.

That Dr. Tiaduos be reguestad o continue his “investigatious on
Flax, with £20 a1 his di-pasal £r the puipose.

That Mr. Rankine, Dz. Roluuson, Prot. Hodigkineon, awd Me Ward,
be requesied to comtmue the Report on the Cooling of Air in Hot
Climates, with £20 at their disposal for the purpose,

That Mr. Fairbaiva be requested ta prepare a Report on the effects
of Tempesature on Wrought Tron Plates, with £ at his disposal for
the purpose,

That Mr. Mallet be requested to continue his experitments on Earthe
quake Wares, with £50 at his disposal for the putpose.

That Dz Lankester, Prof. Owen, and Dr. Dickie be a Comuaittee to
draw up Tables for the Rexistration of Periodical Phenomenn, with
£10 at their dispasal for the purpose.

That Dr. Lankester, Prof. E Forbes, and Prof. Bell, be requested to
assist D T, Williwmns in diawing up a Report on British Annclida,
with £10 at their disposal for the purpose.

That Mr. Hyndman, Mr. Patterson, Mr. Dickie, and Mr, Grainger, be
requested to carry on a systum of Dredging on the North and Jast
Cuasts of [reland, £10,

That Mr. H. E. Strickland, Dr. Daubeny, Prof. Lindley, and Prof.
Henslow e requested to comtinue their Experiments on the vitality of
Sceds, with £5 1W<, at their dispusal for the purpose.

That the Committee for providing a large outline Map of the World,
congistineg of ir R L. Murchison, the Lord Bishop of St. Asaph and
the Scerctaries of the Rovad Geagraphical and Ethnological Socicties,
be re-appointed with the addition of Sir James Ross and Dr. R, G.
Latham, with £15 at their disposal for the purpose.

Not involving Grants of Moncy ar Application to Govermment or Public
Auhoritics.

That Licut-Col. Partlock, Prof. James Forhies, Mr, Mallet, Mr. Phil-
lips, Dr. Robivson, Cul. Sabiuc, and Professor Stokes, be requested to
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consider and report upon the best forn of apparatus for registering the
disection and amount of Earthqunke,

That Dr, Gladstoue be redquested to continue his inquiries on the
fntlucnee of Lizht on the Vitality of Phts.

That Mr. Robert Hunt be requested to continte his investigation of
the Chemical Action of the Solar Ruy s,

Fhat the fullowing gentlemen be o Committee to report on the best
means of preseeving Paiitous and other specimens of Organic remains
whivh e huble o decompansition, via: 5 S, Bowerbank, Esq., Prof.
Johuston, &K Lee, Eag., 1L K, Strickland, Esq,

That My, ¥ponee Bate be rcqlucstcd tu geive 3 repart on the present
state of vur knowledge of the Lower Forins of British  Crustacea,

That Mr. Fairbairn®s account of Experimental Rescarches to defere
mine the Strength of  Locomotive Boilers, and the causes which lead
to explosion, be printed, entire, among the Reports,

That the Kew Committee be requiested to furnish a Report to the
Counedd, on the Detinition of the Builing Point of Water at present
adopted in this coutry, fur the Thermometric Scale; and that the
Cutineil be requested to communicate with the President and Couneil
o‘f ‘?wlll{"" al Soviety; should any change in that respect be deemed
desrathc,

That Prof Johuston be requested to furnish a Report on the rela-
tions of Chemistry to Geology,

That the following papers with the cansent of the authors, be printed
in fullin the Tran<actions of the British Association for the year 1853:
—dames Oldham, Esq,*On the Physical Featwes of the Humber;®
< On the Rise, Prowress, and Present Position of Steamn Navigation in
Hull? ) PoBell, Esq., M. D., ‘Obsesvations oun the Character and
Measurements of Degradation of the Yorkshire Coast.?

i'kat Mr, John Frederick Bateman, (L E., F.GS. Le requested to
Report en the State of our knowledge on the Supply of Water to
Towns,

That the thavks ai the British Assaciation Le given to the Parlia-
ieutary Connuittee for the unceasing attention they have paid to the
juterest of Scienee, both in comunications to Govennnent, and in
procecdings in the Houses of Paslinment,

The Membiers of the British Association have learned with satisface
tion that it is the intention of Gov- mmer  to diseet, that in future daily
Metewralugival Qbiservations shall be wade at sea, in correspondence
vith the pinn adopted by the Governwent of the United States, on
the sug_e thn of Lacut. Maury, and . take suelt further steps, in re-
ference to the Mercantile Marine of Great Britain, as may be best
suited to stimulate and encourage the Masters of British "Merchant
Ships to take terest in investigation s by whieh the times of passage
between diiferent ports have already, in many instances, been ma-
terially shortened, and which may leid to other results of the greatest
importance to practical navigation,

The British Association entirely concurs in the opinion that 1o make
the Ob~ervations thus contemplided serviceable for the purposes which
thev are designed, it will be necessary to make provision for their cos
ordsuation, and for derivag from them the instruction which they
way be capable of vielding, primatily fir the advantage of navigation
and sccoudanly, for the benetiv of Scicnce.

In this view the General Committee requests that the Council will
cornunicite on the subjeet with the Parlizmentary Commiittee, and
will take <uch steps, cither by deputation to Government or otherwise,
as may appear to them desirable.

That Cul. Sabiue be requested to draw up a Report on the principal
magnetic 1esults obtuined at the Magnetic Observatories,

Involviug Application to Gorernment.

That as great inconvemence is frequently oceasinoned by the injury
or destruction of instruments and specimens, arriving from fi ceigu paris
arising from eareless se-packing at the Custom House, it be referred
to the Couneil to consider of the best muxle of representing this to the
Government, aud of remedying the evil,

S:enov A—MATHEMATICAL AND PHYSICAL SCIENCE.

Col. Sabine opened the Scction by apologiziug for the ahsence of
the President.

¢ Continuation of Report on Luminous Metcors,? by the Rev. Proyzeson
Powrre.—~The Report contained tabulated records of obeerved meteors
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clrassme}l under three general heads:—I Older observations recovded
EI Luminous Meteors. II. Continuation of Catalogue of Luminous
eteors from the Report of 1851-2. IIL Au Appendix, containing
tters and drawings, giving a more detailed account of some more
warkable Meteors. The number of meteors tabulated under the
:ei:(md. head was very large. The records were preserved under the
ollowing heads:—1. Date; 2. Hour and minute when scen; 3. Ap-
arance or maguitude; 4. Brightvess and Colour; 5. Train, or sparks;
9: 1\)leloclt.y, or duration; 7. Direction, or altitude; 8. Gcner.a] Remarks;
ani ace; 10. Observer; I1. Reference. This report gave rise to a very
bimated and long sustained conversation.

oriM'n Grove explained the three opinions advaneed as to the possible
gin of these interesting objects. ~ At one time it had been maintained
it ’;‘tag'l%y were bodies projected upon the earth from the moon; next,
m een suppozed t hat they had a chemical oirgin in our own at-
0sphere;—and lastly, it was held that they were probably planetary
;nod;est:hose orbits t'aversing that of the earth when they met 1t a
onop, fe planetary mass falling into our atmosphere ignited and put
ot e of the varied phs_ses of a metcor. Mr Grove stated, that the
still (? injon, was now universally abandoned;—that the second though
at thﬂlm}iyg supporters, was not con‘sidered the most .probable;—au.d
entifis e t H‘d‘ 0}:'1111011 was all but universally cow repnged among sci-
each ofn;ia]n as the mos( probable account of their origin. He fortified
Yoo ese statements, giving jthe leading reasons which led to the
Jection or adoptio nof each.

‘ e
copg? glw Com_z‘)oaztzon aq.(‘l Figuring of the Specila for Reflecting Teles-
ad i y Mr. Sorirr.—The writer commenced by stating that he
ang""?ﬂ his attention to this subject for years, and that he was more
Whic}?‘;ﬂer convinced of its importauce by the decided conclusion to
made acts had led him that reflectors, when once well and carefully
intely! 11\ lSle far less{ apt to deteriorate than refractors. In order to be
roung fa; tlo the Seﬁtmn. it was necessary for him to go over some
el o dl)}ar ltN? the public since the research.es of Lord Rosse, Mr.
of prim ud Mr. asmith. He stated thathe considered.it to be a matter
alomiy e Importance that the copper aund tin should be used in exact
used thpr(;pﬁmqns He, following the numbers given by Berzelius,
are, co e following proportions—copper, 32; tin, 17-4. Lord Rosse’s
ard g’Pﬂ‘, 32; tin, 149.  As the metal when thus composed was very
pabl’ rittle, and (llfhcplt to work, he found that he could render it ca-
e of retlecting white light equally well, if not better; and at the
Same time of taking a very uniform and beautiful polish, by introdue-
ing a little nickel in place of the tin,—and the following proportions
‘e found on trial best:—copper 32; tin, 15 5; nickel, 2. He also found
the introduction of a very small quantity of arsenic useful in preventing
the oxidation of the tin when meiting. Silver, as used by Mr. Lassell,
2e also found excellent; but he was against the use of fluxes, as most
Anjurious, The anthor passed over the casting aud grinding with very
ight notice; but dwelt on the composition and tiguring of the polisher
88 of great importance. The composition as used by him was pitch
Tesin, and a small admixture of flour was found usetul. The surface
€ grooved with coneentric equidi-tant circular grooves,—and not in
Parallel and cross grooves, as used by Lord Rosse and Mr. Lassel.—
ese concentric grooves he crossed by radial grooves, widening as
ey receded from the centre, so as to be boundeg by curved outlines.
f Y giving ]i))mper form and dimensions to these curves the paml)ulic
orm could be wost accurately given to the speculum in the process of
lmlung. The form of the curved outlines of these radial grooves he
noﬂnd should be parabolic. He concluded by stating the importance of
ir;)t hanpg the speculum too thin, and of using proper precautions
alt:;:zmmg and supporting it, to avoid any chance of the form being

a Dr. Scoresby regretted that having been in another Section he had
r::i,heard the early part of the connnunication of Mr. Sollitt; but he
werk thought Lord Rosee used conceutric grooves in his polisher as
T €l as parallel and cross grooves. I'rof. Stevelly confirmed the accu-
tat:y of this statement: and added that his memory was quite clear
i t Lord Rosse considered it very important to use the copper an

o 0 in atomic proportio:s, and said in his papers on it that uniforinity

composition could not otherwise be hoped for. He also recognized
beg lmportance of using thick specula; the last which he had cast
m 10g not less than five inches thick. He also had used and recom-
b euded resin to be used to harden the pitch and flour for a purpose
aliowhwh experience he had lear:'t to be important. Lord Rosse had
for tl?y the several motious and adjustments which he had contrived
to e speculum and the polisher reduced the ﬁgul'in% of the speculum
'be:"‘ aI.mllst certain function of time; so that after the speculum had
wnn a Scertain number of hours under the action of the polisher, he
Ste well assured that the proper figure had been attained. Professor
velly briefly described these moticns and adjustments; and stated
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:hat thq tahctu:ﬂ resix{lt wgs, an ex:iormous circular disc of six-feet aper-
ure, without crack cr flaw, an of a splendid unife li -
flecting light from objects of & perfectlypnaturalu?i;:rm polish, az i

¢ On the Surface Temperature, and Great Curren Y 3
and Northern Occan,’ I;’;/ the Rev. De. Sconmsnz?. if: lt;‘xiﬂa%?l’:o‘;“g’gx‘f
menced by pointing out the great importance to Physical Geogra-

hy of the subjects he proposef to discuss, particularly as they teng(’]ed
in the economy of Nature, to furnish a compensating instrumentality
agaiust the extremes of condition to which the fervid action of the ver-
tical sun in the tropical regions, and its inferior aud more oblique
action in the polar regions, were calculated to reduce the surface of
the earth. Our knowledge of all the currents of the ocean, with per-
haps, one exception; the Gulf-stream, which had been, in its more
important features, carefully examined and surveyed, and more cspe-
cmf’l in the American Coast Smvey,—was derived from the compari-
son by navigators of the actual position of the ship as determined
from time to time with its ({)ositiou as calculated from what sailors
technically called the “ dead reckoning,” or the course steered, and
the distance run as determined by thelog, an instrument by no meaus
perfect. The determiaation, however, of oceapic currents, to w hich the
present communication referred, depeuds simply on induction from
observation of temperature, on that mainly of the surface. Such vb-
servations, indeed, only become available under considerable differ-
ences betwixt the mean atmespheric and oceanic temperatures; and
where they may scem to indicate the region from which peculiar

ualities of the sea are derived, they can afford little, if any, iufornia-
tion as to the precise direction or strength of the current so indicated,
yet still the general results are found important and useful.  Tle re-
Zearches of the author embrace those in the Greenlaud Sea, the North,
Sea, and a considerable belt across the North Atlantic. To those in
the North Atlantic he wished at present to direct attenticn; z}ud to a
belt of it cmbraced within the limits of a series of passages chiefly by
sailing vessels between England, or some European poit, and New
York. Of these passages, sixteen in number, four were performed by
the author himeelf, and twelve supplied by an American navigator,
Captain J. C. Delano, an accurate scientific obseryer. The observa-
tions on surface temperature discussed amount to 1153, gathered fro!l
a total number of about 1400, Usually Captain Delano recorded six
observations cach day during the voyage, at intesvals cf four hours.

* Seven of the passages were made in the sprivg of the year,—two in

the summer,—one in autumn,—and three in winter. Taking the mid
dle day of each passage the mean day at sea was found to be May-
18th of 19th,—a day fortunately eeincident in singular nearncss with
the probable time of the mean annual oceanic temperature. The au-
thor had laid down the tracks of the ship in each ofthe voyageés cu a
chart of Mercator’s projection, and the principal obeervatious on Sur-
face Temperature were marked in their respective places. The obset-
vations were then tabulated for meridians of £° in breadth, from Cape
Clear, longitude 10° W, to the eastern point of Long Island. longitude
79°W.,—embracing a belt of the average breadth of 2:0 miles ou a
streteh of about 2,600 miles across the Atlantic.  The results were the
following:—1, Highest Surface Temperature porthward of latitude
49°, 74°; lowest 32°; range 39°.—Mcan Surface Temperature, as de-
rived frem the means of each meridional section 5¢°, whilst the mean
atmospheric temperature for the corresponding pericd was 5192—2.
Range of Surface Temperature within each meridional seetion (f 29,
§15° at tne lowest, being in lengitude 20-22° W., and at the grealest
369, being within the meridian of €2 64°W.—4: Up to longitude 4¢(°
the Surface Temperature never descended below 50°;—tLe average
lowest of the sixteen meredional sections being 51°%8, and the ave-
1age range being 11°:3. 5. In the succeeding flftcen scctions, wlhere
the lowest temperature was 32°, the average lowest was 37°1, -avd
the average range 29°-7. This remarkable difference in the Tempera-
ture of the eastern and western halves of the Atlantic passage, the au-
thor said was conclusively indicative of great ocean currents yielding
a mean depression of the lowest meridional temperature from 51°€8
to 37°1, or 14°-8 and producing a mean range of the extreme of tem-
perature on the western side of almost thrice the amount of the ex-
tremes on the eastern side,—or, more strictly, in the proportion of
999.7to 11°3. The author drew attention to a diagram which he had
laid down along the entire bel: curves shuw:mg the whole range of the
lowest depressions of temperature 'aud highest elevation, with the
means at each longitude qmmgu@hed by different shading, and
pointed out how the inspection of this as well as of the tabulated re-
eults afforded striking indication of the two great cunents, one’ des-
cending from the Polar, the other ascending from the Tropical regions,
with their characteristic changes of cold and heat, In classifyingthe
results, the author considered the entire belt of the Atlantic track of
the passages as divided into six divisions of 106° of lon itude e:zch,
and these into meridional smcres of £° each, omitting the two firnt
degrees next the European end, or about 89 mi'es westward « fL:¢land
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to 72° W., or about the same distance West of New York. To each
of these six divisions he directed attention, pointing out the conclu-
sions to be derived from each. The curves approaching each other
and running nearly parallel through the western half with great regu-
larity, showing the variations and range to be much less, while through=
out the eastern half the widening of the distance, and the irregular
form of the extreme curves showed the influences of the two cuirents
very remarkably. "The author then procceded to draw conclusions,
rhowing that sometimes the cold current from the north plunged be-
peath the warmer current from the south.. Sometimes they divided,—
the colder keeping in shore along the American coast, the other keep=
ing out und forming the main Gulf-stream. Sometimes where they
et they interlaced in alternating stripes of hot and cold water; some-
times their meeting .caused a defiexion,—as, where one branch
of the Gulf-stream was sent dowu to the south-cast of Europe and
horth of Africa and another branch sent up past the British Islands to
Norway and Scandinavia by the the Polar current sctting down to the
east of Newfoundland. The author next procceded to consider the
uses in the economy of nature of these great oceanic currents. The
first that he noticed was the equalizing and ameliorating influence
which they exercised on the temperature of many countries. Of this
he gave several examples. Thus, our own country, though usually
spoken of as a very variable climate, was subject to far less variations
of range of temperature than many others in similar latitudes,—which
was chiefly from the general influence of the northern branch of the
Gulf-stream setting up past these islands, He had himself on one oc-
casion in the month of November known the temperature to rise
no less than 52° 1o forty-eight hours,—have previvusly descended in a
very few days through a still greater range; while in these countries
the extensive range between mean summer and winter temperature
scarcely in dny instance exceeds 27°,and in many places does not amount
to nearly as much. Another advantage derived from these currents
was, a reciproeation of the waters of high and low latitndes,—thus,
tending to preserve a useful equallizing of the saliness of the waters,
which otherwise by etaporation in low latitudes would socn become
too salt to perform its iutended function. Next he pointed out their
use in forming sand-banks, which became highly beneficial ds exten-
sive fields for the maintenance of various species of the tinny tribes, as

in the great banks of Newfoundland. Next, this commingling of the .

waters of several regions tended to change and renew from time to
time the soil of these banks,—which, like manuring and working our
fields, was found to be necessary for preserving these extensive pas-
tures for the fish. Lastly, by bringiug down from Polar r gions the
enormous masses of ice, which under the nane of icebergs, were at
times found to be setting down towards Tropical regions, they tend at
the same time to ameliorate the great heats of those regions, and to
prevent the Polar regious from becoming blocked up with accumulat-
1ng mountains of ice which, but for this provisiun, would soun be
vushed down as extensive glaciers, rendering whole tracts of our tem-
perate zones uninhabitable wilds. Dr.Scoresby concluded by point ng
out several meteorological influences of these Currents, by causing es-
tensive fogs or winds more or less violent.

*On Dynamical Scquences in Kosmos,” by W. J. M, Warersox —
The.Dynamic theary of Heat, if accepted as being inductively demon-
ntrated, seems to supply us with a valuable standard of physical causa-
tion that in the course of time must have an important fluence on the

rogress of science. That some such standard has hitherto been want-
1ng, seems to be proved by the barren results of the most eminent
mathematicians, when directed to molecular physics, offering as they
do so great a contrast to the success achieved in the fields of Astrono-
my. In these reunions of the British Association, it may not perhaps
be considered out of place, or as an illegitimate course of inquiry, to
assume the theory as proven, and endeavour tu realize, as far as our
lights at present extend, the conditions and the sequence of action, im-
plied by its existence as a general priuci‘tle throughout nature. The
evidence that supports the theory equally supports many views of
natural phenomena that are obviously depeundant upon it as corollaries,
and which ought therefore to be always associated with it.  Among
these 1 would beg attention to a few that scem specially to demand
notice at the preseut stage of our progress. I-—Equilibrium and Se-

uence of 'Temperature in relation to a centripetal torce.—The dynamic
theory of heat requires that the law of vertical cquilibrium of temperature
should be different from the law of horizontad equilibrium. In whatever
way conduction may be effected, equilibrium of temperature is by the
theory equilibrium of force : mainiained by a constant interchange of
equal action or impulse between adjicent molecules, iu a state of
activity. The interchange may take piace by direct contact or through
an intermedium affected by and eapable of affecting the active state
of the molecules. In either case, the vertically resolved portion of this
active state must be influenced by the centripetal force of the planet
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which tends to increase a downward impulse and diminish an upward
impulse. Thus, the condition of motion once admitted, involves a
greater intensity at the lower aspect of a molecular orbit than at its
upper, caused by the force of gravitation acting in the interval, which
must thus establish a gradient of inereasing temperature towards the
centre, as the natural condition of a vertical equilibrium.  An increas-
ing temperature below the surface of the earth bemg arecognized fact,
it 1s possible that the condition of permauent equilibrium in our pla-
net is already attained; and if i any mathematical speculations on the
interior condition of our globe, we assume that conduction takes place
the same in all directions, vertical as well as horizontal, we shall cers
tainly be proceeding on a false assumption if the theory is correct. A

. vertical gradient of temperature in the atmosphere is another recog*

nized fact impossible to reconcile with any previous theory, but so
completely in accordance with these dynamic views, that if we merely
ussume the molecules of air to be free elastic projectiles, we may
deduce its actual pumerical value from the specitic gravity of the com+
ponent gases. From this hypothesis, too, all the physical properties
of gases may be mathematically deduced: The relation that must
sub-ist between heat and gravitation is extremely interesting, and
deserves to be enlarged upon: It is in perfect conformity with the views
generally entertained of the progressive formation of the solar system
—the nebular hypothesis of La Place.  The dypamical sequence may
be illustrated as follows. Buppose a 32lb cannon ball to descend
through the earth’s radius under the influence of the same force of
gra\'ilgr as exists on the surface, the velocity acquired is 36,700 feet per
second, or about seven miles. This is the same velocity as the ball
would acquire in descending from an infinite height to the surface of
the earth. Copsidering the ball as an ®rolite encountering the atmos~
phere or earth’s surface with this velocity, we are now enabled to
compute the amount of heat generated by the conecussion. 32lb of
water falling threugh a height of about 673 feet obtains an mcrease of
1° by the concussion, 321b. of iron about 9°.  The concussion due to
the velocity of seven miles per second would generate heat enough to
raise the temperature of the ball 230,000 degrces, In the same way,
it may be computed that if the ball descended to the surface of the
sun, it would acquire a velocity of 545 miles per second, and the heat
equivalent of the concussion is 1,800 million degrees. We may thus
obtain an idea of the vast evolution of heat that might be caused by
the process of central aggregation of matter under the influence of its
gravitating energy ; nor does it seem necessary to look further tor the
origin or continuance either of the solar heut or for that of the interior
of our planet. While gravitation thus generates heat centripetallhy,
radiation may be viewed as the escape of vis véva centrifugally. The
modes of central collocation and of dispersion are equally mysterious:
further than that, they appear as parts of a dynamicaleycle. While a
body is falling towards the sun, »is viva is generated in certain points
of space, and conveyed to the centre by the body whose molecules
move together in the passage downwards. The shock at the centre
puts an end to this species of motion, but generates another apparently
of a vibratory kind in the molecular clements, which has the effect of
awakening a radiating power through space ; or what may be viewed
as a centrifugal transference of vis viza into theregions of space. While
this »is viva generated in space is mevitably carried to a centre before
itis thus re-issued, we lave the residual phenomenon of a central
body augmented in mass by the process. The physical circle would
be complete if this central body had a motion through space which
brought it in contact with another; both, it may be, exhausted of their
central vis viva, the shock might he supposed capable of dispersing and
projecting the cemponent part so far from the common centre of gravity
us to renew the original nebulous form.  In M. Pouillet’s researches
(Taylor’s “Secient. Mem. vol. iv.) we have a striking view of the
extreme slowness of the process of radiation from the sun.  Making
use of the same data, and converting the equivalent of solar radiation
into quastity of matter of the density of water falling to the sun from
remote regions, we may sec by a little calculation that the qantity re-

uired in one vear would cover its whole surface to the depth of 146
eet. Thus, the sun may be supplied with heat by the mere descent
of matter as acrolites to its surlace. When such bodies encounter our
atmosphere, we have ex erience of the dazzling appearances of igni-
tion or combustion manifested, and may judge of the effects of a con-
tinued shower of such bodies sufficient to cover the surface to a sensi-
ble depth. Each meteor sicuals an accession to the carth’s mass, and
brings also an accession of heat. If the united mass of all such me-
teors that impinge on our planet throughout one year were made visitle
to us as one aerolite desceuding at regular yearly intervals, there is
little doubt it would suggest to the mind of the most careless observer
the prebability of the ¢rth growing in size by such periodical contri-
butionz. The geologist, accustomed to the consideration of vast periods
of time, might speculate on the possibility of it having thus materially
increased in dimensions while the abode of organic life, without in the
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least disturbing it. From what is alrcady known, we can predicate
that a ball of iron entering the atmosphere with a velocity af six or
8even miles a second would instantly be melted, burnt, und converted
Into a red powder, and that before reach:ug the earth it would pro-
bably be scattered by the aerial currents into com:paratively so vast an
area as never to be alterwards noticed. 1f we suppose the mech;unpal
force produced by the condensation of the nebulous mass from which
& plavet is forining to be slower thau the equivalent of radiation from
the same, it would seem as if there could be no great internal heat;
but it is to be remembered that the vertical law of couduction requires
an increase of temperature downwards, so that il a planctary mass
Wwere exposed perfectly cold to the sun’s rays, it must continue to
absorb heat until that vertical cquilibrium of temperature had been
attained :—the centripetal energy enabling 1t to imbibe a quantity of
heat vastly greater than the surface temperature would seem to indicate.
In respect to extra-terrestial bodies such subterranean heat is latent.

ith regard to the sun, on the other hand, the mechanical force gene-
rated centripetally must originally have far exceeded the cquivalent
of radiation.  If its present condition is stationary in respect to tem-
Pperature, its mass must be increasing. If its mass 1s not increasing, its
temperature must be dimishing, the annual loss being represented
by about 1-54 millionth of its mass lowered 1,800 mullion of degrees,
Per annum, supposing it to have the specified heat of iron : supposing,
also that it does not contract or become further condensed, because this
would of itself engender vis iva. 1t may be shown that so small an
Increase of density as would diminish the suu’s diameter 860 feet re-
Presents the equivalent of the annual radiation, In the bodies that
surround us, we remark that cooling and contraction are generally
Simultaneous. If such is the case in the sun, 33 degrees must be too

igh an estimate of the yearly losg of temperature. I he ratio between
the diminution of bulk and of temperature, were it known in the case
of the sun, would enable us to compare their mechanical equivalents.
The vigviva produced by the diminution of bulk would be classed with
the phenomena of what Is called latent heat in liquids, solids and gases.
It would seem from these coruputations, which rest upon M. Pouillet’s
tata, that the probable annual loss of temperature m the sun is by no
meaus inconsiderable in absolute amount, but its relative value in res-
pect to the temperature of the sun may be, and probably is quite
losignificant. Is there any way of arriving at an estimate of the tem-

perature of the sun’s radiating surface ? Let us consider what mean-

Ing is to be given to the expression “temperature of space,’” occasion-
ally to be met with in the writings of physicists. If heat is the motion
of the elemeutary parts of bodies, and not a subtle species of matter,
as certain phenomena of latent heat seem to have suggested the idea,
it is hardly correct to speak of vacaat space as having a temperature,
althongh the heat force may in various directions and with various
intensities be radiating through it. In the same way. space is not
considered as luminous, although traversed by most intense light, A
thermometer. placed in a perfect vacuum although it shows the same
temperatnre as the substance that incloses the vaeuum, actually exhi-
bits the effect of the intcusity of the heat radiations that are passing
through it. 1f we suppose a thermometer situated at the oppasite poing
of the earth’s orbit, and subject to the influence of the sun’s rays only,
it would no doubt rise until the radiation from its surface amounted to
what was radiated into its surface ; but the temperature indicated by
it cannot be accepted cither as constant, for it depends on the specific
radiating and absorbing qualities of the thermometer ; or as aflording
the means of deducing the sun’s temperature, for we are ignorant of
the relation between temperature and the rate of emission, also of the
absolute value of any given temperature unless we deduace it from the
dynamic theory of gases which represents the zero of gascous tension
(—461° Falr.) as the absolute zero of heat,  If the thermometer thus
isolated, is supposed to be surrounded, on all sides but the one expesed
to the sun, by matter that is kept artiticially heuted up, to within a
few degrees of the temperature shown by the thermometer, it is im-
ible that it could reccive an accession of heat from any other source

ut the sun; and it scems obvious that when at last it became station-
ary, the temperature is one that must be independent of any specific
quality of the thermometer or its artificially heated envelope, but de-
pendent entirely c¢n the distance and temperature of the sun. _Some
Years ago I made an attempt to imitate tﬁe conditions of this hypo-
thetical experiment by inclosing a thermometer within three conceutric
boxes welf)pmtected from external influences, and capable of heing
equally heated all round to any temperature below 400° Fahr. by
means of flues ascending from an Argand lamp. The rays of the sun
when near the meridian, (within the Tropi s) were admitted to fall
When required on the bulb of athermometerthrough a triple glass par-
tition. Before applying the lamp, the temperature of the interior of
the box being ¢, a rise of about 50° took place by exposing the bulb to
the sun; when the thermometer had become stationary at ¢ 4 50° the
8an’s rays were excluded and the lamp applied to heat the box to ¢4
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50°. When the temperature was again stationary at this point, the sun
was re-admitted upon the thermometer, which again rose 509 or until
the temj erature was ¢ = 100°. The same operations were repeated
up to 2500, l)l.it without any diminution of the step 50° which seemed
to be made with the s.me alacrity at the higher as at the lower tempe-
rature. I had hoped to have defected some very obvious dliﬂ'ereI?ce
and from its amount to infer the value of the limiting temperature thai
expresved the sun’s power at the earth’s distance, I shoulld then have
added 46° to this temperature te obtain its absolute value, then increase
this in the inverse ratio of the square of the distance from the sun’s

" eentre, obtain an approximate value of the sun’s temperature. It

seemed gg me at the time that this experiment, though not made with
snﬁicieutﬂneans, or perhaps, care to insure much accuracy, proved that
the intrinsic force of the sun’s rays ot heat was much greater than
might be iuferred from the temperature of the atmosphere. I urpose
at a future opportunity to consider the Dynamical Sequence of Latent
Heat and Molecular Force.

Mr. Hopkins addressed the Section, pointing out the important hints
and valuable lines of inquiry which the paper suggested ; but also
showing with what caution it was to be be received in many parts as
statements of determiued scientific truth,

Seeriox’ B—CHEMICAL SCIENCE.

¢ On the Chemical Action of the Solar Radiations’ by Mr. R. Huwe ,
—This was a report to the section of the continuation of an examina-
tion of the chemical action of the prismatic spectrum, after it had been
subjeeted to the absorptive influcnees of di)‘fer(-nt_ coloured media. The
mode of examination {ms been to obtain well defined spectra of a beam
of light passing through a fine vertical slit in a steel plate by prisms
of flint and crown glass and of quartz. Thespectrum, being concentia~
ted by a lens, was received upon a white tablet and subniitted to care-
ful admeasurement; the coloured screen (sometimes colouied glass
and sometimes coloured fluid) was then interposed, and the alterations
in the chromatic image were caretully noted ; the chemical preparation
was then placed upon the tablet,and the chemical impression obtained.
The relation which this image bore to the luminous image was a true
representation of the connexion between the colour of aray, and its
power to produce chemical cl.ange. Iu the report made to the Belfast '
mecting of the Britich Association, the resulis of experiments made
:})ou glass plates prepared by the so-called collodion process were

one given. lu the present report the examination has been extended
to the photographic preparation kaown as the calotype, and to iodide
and bromide of silver in their pure state and when excited by gallic
acid. M. Edmond Becquerel, in a paper commuricated to the Acade-
my of Sciences, of which an abstract appears in the Comptes Rendus,
tom xvii, p. 883, siates *“that when any part of the Iuminous spectrum
1s absorbed or destroyed by any substance whatever, the part of the
chemical rays of the same refrangibility is also destroyed.” The au-
thor’s experiments, as vecorded in the former report and those now
detailed, prove that bis conclusion has been formed too hastily.
Although there are many absorptive media which, at the same time
as they obliterute a particular coloured ray, destroy the chemical
action of that portion of the spectrum, yet there are still more exten~
sive series which prevent the passage of a ray of given refrangibility,
and do not, at the same time, obstruct those rays which are chemically
active of the same degree of refrangibility. This is particularly exem-

lified in the case of glass turned yellow by difierent preparations.
{‘Vith same of these the blue rays are obliterated, the chemical action
of this part of the speetrum not being interrupted, whereas in some
other exainples, those rays permeate the glass, but are almost entirely
deprived ofP chemical power. A still more curious fact is noticed in
this report, for the first time, of some media which have the power, as
it were, of developing chemical action in a particular part of the spec-
trum where the rays did not appear previously to posscss this power.
Several glasses exhibited this phenomenon to a cer'tain extent, particu-
Jarly such as were stained yellow by the oxide of silver; but one glass
showed this in a yemarkable mavner. This glass was yellow when
viewed by transmitted light, but it reflected pale blue light from one
of its surfaces; it obliterated the more refrangible rays down to the
green, and rendered the rellow rays far less lumimous than usual, In
nearly every case the yellow rays are found to be not merely inactive,
chemically, but to actively prevent chemical action. After the spec:
trum has been submitted to the action of this glass, all ehemical wer
is confined to this yellow Tay.  The author has hitherto supportegothe
view that photographie ph‘eur‘mncna and the illuminating pewer of the
sunbeam were distinct principles, united only in their modes of mo-
tion. He was led to this from observing thut where there was the
most light there was the least power of producing chemical chapge :
ard that as illuminating power diminished, the chemical phenomgn;
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of the solar rays increased. The results, however, which he has ob-
tained during the brief sunshine of the present summer, leads him to
hold that opinion in suspensiu. In many of the spectra obtained
(copies of which will be appended to the printed report) there appears
to be evidence of the conversion of one form of force into another—the
change indeed of light into action or chemical pewer; and, again, as in
Mr. Stokes’ experiments. the exhibition of the ordinarily invisible che-
mical rays in the form of light.

Prof. Stokes offered some remarks upon the different effects pro-
duced by the speetrum, dividing thew into luminous effect, chemical
action,calorific power, phosphorescence, and fluorescence. These were
different effects resulting from the same cause, and he did not consider
that sufficient evidence had yet been given to warrant the’idea that
there existed any dissimilar agencies in the solar rays,

Prof. Johnston, the Rev. V. Harcourt, Dr. Daubeny, Mr. Claudet, and
others, took part in the conversation which fullowed.

‘On the Employment of the higher sulphides of Calcium as a means of
Preventing and Destroying the Odium” Tuckeri, or Grape Discase, by
Dr. Asriey P. Price—Of the many substances which have been em-
ﬁloye to arrest the devastating eficets of this disease, none appear to

ave been so preéminently successful as sulphur, whether employed
in the state of powder or flowers of sulphur, or by sublimation in houses
so affected. Notwithstanding the several methods described for its
application to the vines, I am not aware that any had been offered in
1851, when these experiments were instituted, by which sulphur might
be uniformly distributed over the branches, and be there deposited in
such & manner as to be to some extent firmly attached to the vine.
Three houses at Margate, in the vicinity of “the one in which the
disease first made its appearance in England, having been for the space
of five years infected with the disease, and notwithstanding the em-
ployment of sulphur as powdered and flowers of sulphur, no abate-
ment in its ravages could be discovered,—I was induced to employ
a golution of pentasulphide of caleinm, a solution of which having been
found to act 1 no way injuriously to the young and delicate shoots of
plants, was applied to the juices in a dilute conditim; the obj-ct in
view being that the compound should be decomposed by carbonic
acid, and that the excess of sulphur ghould be deposited with the car-
bonate of lime in a uniform and durable covering on the stems and
branches of vines. This was adepted, and although but few applica-
tions were made, the stems became coated with a deposit of sulphur,
and the discase gradually but effectually diminished, in so much that
the houses are now entirely free from any trace of disease or symptoms
of infection. The young shoots are inno way injured by its application,
and the older wood covered with this deposit of sulphur continues ex-
ceedngly healthy. This was, we believe, the first cmployment of the
higher sulphides of caleivm as a vehicle tor the application of sulphur
to the stems and foliage of the discased vines. Specimens were exhi-
bited from vines which in 1851 were covered with disease, and which
have since the autunm of that. year reccived no fuither treatment. The
vinesin the immediate neighbourhood, and adjuining one of the houses,
are covered with discace, but, notwithstanding their close proximity,
no indication of the discase has at present been detected in either of
the three houses, )

¢ On the effect of Sudphate of Lime upon Vigetabie Substances, by Curva-
uiER Cravssex—About six weeks since I was engaged in making
various experiments on the effeet of Suiphate of lime upon vegetable
substances. A portion of the substances then used by me was thrown
carelessly aside, and upon returning to my experiments about a fort-
night afterwards, I was surprised that the (lvcom position had not
taken place in those portions of the vegetables which had been sub-
jected to the action of the sulphate, while those which had not been
80 treated were completely decayed  Among the articles experiment-
ed upon were a number of potatoes, each of which was affected by
the prevalent disease; some of these reman sound to the present day,
the others have some timesince completely rotted away. Subsequently
I procured some more potatoes, am[ also some beet-roots, the former
being, as far as I could judge, all diseased. I divided the potatoes
into three portions. Oune lot I placed in a vessel with a weak solution
of sulphuric acid, and from thence I placed them in a solution of weak
lime-water. In the second lot the process was reversed, that is tosay
the potatoes were first placed in the lime-water, und then in the acid.
The third lot was left untouched. Ten days afterwards I examined
the potatoes, those whichhad not been treated with the sulphate were
rapidly decaying,—those which had been first placed in the solution of
lime and then in the acid were more nearly decomposed,—while those
which had been treated in the mode ‘first described remained as
sound as when first taken in hand. Upon being cut open the diseased
part of the potatoes was found to have spread internaﬁy, and the fla-
vour of root wasin no degree affected by the application of the process

nor do I think that its germinating power was injured by the effect of
the sulphate. The effects upon the Eeet roots was similar to that pro-
duced upon the potato, and which would seem to be somewhat
analagous to that of galanizing metals, viz : protecting the substances
from the effect of atmospheric agencies. Imay add, that muriatic and
other acids have been employeg by me on other occasions with equal
success, t he only ageuts required appearing to be tho-e which will
most readily produce a sulphate in contact with the sutstances requir-
ed to be preserved. As at present it does not appear that any means
can be successfully adoptej) to prevent the potato from becoming dis-
eased while in the ground and arriving at maturity, it would cer-
tainly be of immense advantage if anything could be discovered by
the use of which the roots when taken up could be prevented from
that absolute decay and irreparable loss to which potatoes affected by
the disease are liable. The results which I have described seem to
me to point to the possibility of arresting this loss. How far the plan
suggested may ‘be practicable or applicable upon a large scale, my

present very pressing and numerous engagements have hitherto pre-
vented me from ascertaining. I do not think that any msuperable dif-
ficulty exists with respect to the a plication of the process. The
acid employed by me was very weak; about one part to two hundred
of water; the lime water was about the consistency of milk. 7The ma-
terials are not, therefure, expensive; and when the value of the crop to
be saved is taken into cousi(s)eration, it would be a matter well worthy

of being tested by some of those extensive growers of potatoes in the

county in which the British Association is now holding its sittings.

For my own part, I should be most happy if any suggestion of mine

had merely been the instrument of directing the attention of scientific
men to the subject of the possibility of preserving from total destruc-

tion a vegetable so valuable and so indispensable as the potato.

* The results of the Censvs of Gréut Britain in 1851, with a descrip-
tion of the machinery and proccsses employed to oblain the Returns,’ Y
E. Cursuire.—The author commenced by reciting the onerous duties
of Registrar General. The objects of the census were explained, and
the machinery employed to take it. Great Britain was apportioned
into 38,740 enumeration districts, and to each of them aduly qualified
enumerator was appointed. " The author illustrated the extent of this
army of enumerators, and the labour of engaging their services on the
same day, Ly stating that it would take 1315 hours to count them, at
the rate of vne a second, and that the army recently emeamped at
Chobham would not have suffered to enumerate u fourth of the popu-
lation of Great Brita'n. The boundaries of the enumeration districte,
and the duties of the enumerators, were defined. Tre number of
householders schedules forwarded from the Census Office was 7 000-
000, weighing 40 tons.  Tle proccsses employed to er umerate persons
sleeping in barns, tents and the open air, ard 1n vessels, were severally
explained; also the means by wkhich the numbers of British sutjeels
in foreign States were obtained. The precautions taken to  ecure ac-
curate returus were recited; they irvolved the final proccss of a niivute
examination and totailing, at the Cersus Oftice, «f 20 millions of
entries, contained on upwards of 134 millions of pages of the enume-
rators? books.  The laiter were upwurds of 38,000 in number. The
boundaries of the fourteen registration divisions were traced, and the
rlan of publication of the census was explained. The number of
persons absent from Greut Britain on the nigbt of the 30ih of March,
wae nearly 200.000:—viz. army, navy, and merchant service, 162,490
and British sul jects resident and travelling in foreign countries, 33,775.
The various causes of displacements of the population were 1ecited;
and the general movement of the population on the occasion of the
Great Exhibition was alluded te.t The number of visits to the Crys-
tal Palice were 6,039,197; and the number of people who visited it
was 2,000,000, nevertheless the landing of only 65,233 aliens were
reported in the year. The population of Great ﬁritaiu in1851 is sub-

Joived.
Males. Females. Total
England ............. 8,281,734 8,640.154 16,921,888
Scotland.............. 1,375,479 1,513,263 2,888,742
Wales .ooocenmvnaan.. 499,491 506,230 1,005,721
Islands...... ... Ny 66,854 76,272 143,126
Army, Navy and Mer-
chant Service. 162,490 ] 162,490
Total.........._. 10.386.048 | 10735919 21,121.967

The census illusirated 1his 21,000,000 of people by an allusion to
the Great Exhibition. On one or two occasions 100,000 visited the
Crystal Palace in a single day, consequently 211 days of such a living
stieam would represent tte nember of 1he Biitish pepulation
Another way of realizing 21,000.000 of people was arrived at by con:
sidering their numbers in relation to spaec; allowing a square yard
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to each person they would cover 7 square miles. The author supp]igd
a further illustration, by stating that if all the people of Great Britain
had to pass through London in procession 4 abreast, and every ﬁwllhny
was aff rded for their free and uninterrupted passage 12 hours daily,
Sandays excepted, it would take nearly 3 ‘nonths for the whole popu-
lation of Great Britain to file through at quick march, four deep. The
excess of fmales in Gieat Britain was 512,361, or as many as would
have tilled the Crystal Palac: 5 times over. The proportion belweep
the sexes was 100 males to 105 females, a remarkable fact when it
was considered that the births during the last 13 years had given the
revarsed proportion of 105 boys to 100 girls 'T'he annexed statement
exhibits the population of Great Britain at each census from 1801 to
1851 inclusive:—

Yeoars. Males. ' Females, Total.
1801 5 368,703 5.548,730 10,917,433
1811 6,111.261 6,312.559 12424,120
1821 7.096 053 7.306,590 14,402,643
1831 8 133.446 8.431,692 16,564 138
1841 9.232418 9,581.368 18.513,786
1851 10.386,048 10.735919 21,121,967

The increase of population in the last half century was npwards o
10.800,000, and nearly equalled the increase in all preceding ages, not-
withstaonding that miilions had emigrated in the interval. The increase
still continued, but the rate of increase had declined, chiefly from ac-
celerated emigration. At the rate of increase prevailing from 1801
to 1851, the population would double it-elf i1 5214 years. The rela-
tion of population to mean lifetime and to interval between genera-
tions was then discnssel. The effects of fertile marriages and of early
marriages, respectively, were stated; als» the result of a change in the
social eondition of unmarried women; likewise, the effect of migration
and emigration, respectively, on population; the effect of an abundance
of tho necessaries of life was indicated, and, on the contrary, the
result of famines, pestilences, and calamities. The terms « family?®
and “oecupier” were defined, and some remarks by Dr. Carus, on
English dwellings, were cited. The English (says the Doctor) divide
their edifices perpendicularly in houses, while on "the Contiuent and in
many parts of Scotland the edifices are divided horizontally into floors.
The definition of a *“ house,” adopted for the purposes of the census,
was “isolated dwelling or dwellings, separated by party walls.”” The
following tabla gives the number of houses in Great Britain in 1851:

Inhabited. Uninbabited. Building.
England.........._. 3,076,620 144,499 25,192
Scotland............ 37,308 12,146 2,420
Wales..ovoueenn.... 201,419 8.995 1,379
Islands............. ‘21.845 1,095 203
Total.._....._. 3,670,192 166,735 29,194

About 4 per cent of the houses in Great Britain were unoccupied,
in 1851, and to every 131 houses inhabited or uninhabited, there was
one in course of erection. In England and Wales the number of per-
sons to 8 house was 5'5; in Scotland 78, or about the same as in Lon-
don® in Edinburgh and Ulasgow the numbers were respectively 20-6
and 27°5. Suhjoined is a statement of the number of inhabited houses
and families in Great Britain at each census, from 1801 to 1851,—also
of persons to a house, excluding the Islands in the British Seas:—

Inhabited .. Pergons to a

Years. Touses. Families. House,
1801 1,870,476 2,260,802 56

1811 2,101.597 2544215 57
1821 242,630 2,941,383 58
1831 2.851,937 3.414,175 57
1841 3.446.797 (No returns.) 54

1851 ’ 3,64R 347 4,312,388 57

The number of inhabited houses had neatly doubled in the last half
century, and upwards of two million new families had been founded.
67,609 families, taken at hazard, were analyzed into their constituent
part, and they gave some curious results. ~About 5 per cent, oaly of
the families in Great Britain consisted of husbands, wife, chil ren,
and servants, generally considered the requisites of domestic felicity;
while 893 families had each ten children at home, 317 bad each eleven
and 64 had each twelve. The number of each class of institution, and
the number of persons inhabiting them, are annexed:—
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‘Number Number ot Persons
Class of Tustitution, |of Insti- inhabiting them. .
tutions, Males, Females, Total.
Brracks. ..., 174 44,834 9,100 53,933
Wo.khouses 1 746 65,786 65,796 131,582
Prisons... ... ... ... 257 24,593 6.369 30,959
Lunatic Asylums...... 149 9,753 11,251 21,004
Hospitals ... .. ..._. 118 5893 5,754 11,647
Asylums, j&e.. ... ... 573 27,183 19,548 46,731
Total __ ... ... 2017 | 178041 117,515 295 856

Ot tnese 295,806 persons, 200.340 weie tlumates, and 35,516 otficers
and servants. The excess of males in the prisons arose from the fact
that erime was four times as prevalent among males as mong females.
The number of fhe houseless classes, i. e., of persans sleeping in barns,
tents, and the open air, on the night of the cencus, was 18'24,9 The
foliowing table gives the number of these classes, together with those
_s]e¢|yjlvg l)l_bnl'g(—‘s and vessels:— :

Persous sleeping in Males, Femalcs. Total
Barges.__....__.__. 10 395 2529 12,924
Barns.............. 7,251 2721 9,972
Tents or Open Air. . 4614 3.663 8,277
Veesels ....._.._._. 48,895 2833 51,748

Total .. ._._.... 71,155 | 11.766 82 921

1t was mentioned as a curious rait of gypsy tecling that a whole
tribe struck their tents, and yassed into another parish in order to es-
cape enumeration. The composition of a town was next described;
aleo, the laws of operating upon the location of families. The num-
ber of cities and towns of various magnitudes in Great Britain, was
815:~—viz 580 in England and Wales, 225 in Scotland, and 10 in the
Channel Islands. The town and eountry population was e ually ba-
lanced:—10%5 millions against 105 millions. The density in the
towns was 3,337 persons to the square mile; in the country only 120.
The average population of each town in England and %Vales was
15,500; of each town in Scotland 6,654. The average ground area of
the English town was 4 3-5 miles. The manner in which the ground
area in Great Britain was occupied by the population was illustrated
by a series of squares The adventitious character of certain towns
was alluded to; many had risen rapidly from villages to cities, and had
almost acquired a metropolitan character. In 1851, Great Britain
contained 70 towns, of 20,000 inhabitants and upwards. There was
an increasing tendency of the people to concentrate themselves in
masses. Londun extended over an area of 78,029 acres, or 112 square
miles, and the number of its inhabitants, rapidly increaging, was
2,362,236 on the day of the last census. .The author illustrated this
number by a curious caleulation:—a conception of this vast mass
of people might be formed by the fact, that it'the metropolis was sur-
rounded by a wall, having a” north gate. a south gate, an east gate,
and a west gate, and each of the four gates was of sufficient width to
allow a column of persons to pass out freely four abreast, and a per-
emptory necessity required the immediate evacuation of the city, it
could not be xccomplished under four-and-twenty hours, by the expi-
ration of which time the head of each of the four calums would have
advanced a no less distance than seventy-flve miles from their respec-
tive gates, all the people in close file,” four deep. In respect to the
density or proximity of the population, a French writer ha suggested
the term “specific population,”” after the analogy of “specific gravity*
in lieu of the terms in common use, “ thinly populated”’ and populous.
The statement annexed exhibits the area of Great Britain in acres and
square mi'es, the square in miles, the number of acres to a person, or
pereons to a equare mile, and the mean proximity of the’population on
the hypothesis of an equal distribution:—

g N RS

Aren. ‘2’;-; % |28 |8 3-§
T Tnsq | 55 | 82 2| HE

In acres. Mileg. (g-s 39* 8 E" ‘E _;‘;‘
England........ 32,590.429 | 50,922 | 2926 19 332 | 104
Scotland........ 20.047,462 | 31.324 | 177 69 92 197
Wales.. ... .| 4,734.486 7,398 86 47 135 162
Islands......... 252,000 394 20 18 363 99
Great Britain...157.624.377 | 90,038 | 229 *7 233 124

The 624 districts of England and Wales c'assed in an order of dens
piég ranged from 18 persons te the sqnare mile in Nortbumberland, to
185,751 in the east London district. In all Lnodon there were 19,375
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persons to the square mile. In 1801, tha people of England were on an
average 153 yards asunder, in 1851 ouly 107 yarits, Tre mean dis-
tance between their houses in 1801 was 362 vards, in 1951 only 252
yards. In London the mean proximizy in 1501 was 21 vards, s 1851
‘only 14 yards. The number of islands in the Buisisi group were
stated at 500, but 1uhabitants were only found on 175 on the day of
the census. The early history of the more celetrated of the islands
was given.  The popuiation of the chief of the gronp, Great Britain,
had veen given. Ircland contained 6,533 357 iuhabitants; Angiesey,
the next most povulous island, had 57,318 inhabitants: Jersey, 07,020;
the Isle of Man, 52,344; the [sle 0" Wizht, 50. 24; Gaverusey, 9757,
eight islands ranged from 22918 to 5857, 17 'r.un 4 006 10 1,061, 52
from 947 10 105, aud the remaimng 92 dowawards to an island inuabit-
ed by oue solitary man. The shires, hundreds, and tythings, were
traced to Alfred the Great; the circuits to iremry the Second. The
terms “ hundreds® and “ tythings’” had their origin in a system of nu-
weration. ‘L he number of reformed borevghs 1 England and Wales
were 196, and contained a population of 4.345.269 inhatitauts. Scot-
land contained 83 royal and municipal burghs, having a populaticn of
752,777 inhabitants. The diffi;ulty of tracing the buundaries of the
ecclesiastical districte, and counseqnently of ascertaining correctly their
populalion, was shown, The changes in the ancient boundaries of
couanties and other divi-ions were alluded (0, and the paper concluded
with a general summary of the results of the census. An appendix
contained tables, showing the population and number of houses, dis-
tinguishing whether inhabited, univhabited, or building, in England,
Secotland, Wales, and the Islands, respectively, at each census from
1801 to 1851; the same in 1851, for each of the 14 registration divi-
sions; for each of the 36 distticts of London; and for each county in
England and Wales, and in Scotland; alsu the population of each
county in England and Wales, a.d in Scotland, at each census from
1801 to 1851, and the increase of population in the last half century;
the area in acres anc square miles, the number of pers ns to a square
mile, of acres to a person, of inhahited houses to a sqnare mile, and of
ersons to a house, for each county in Eungland and Wales, and in
cotland; the population and number of inhabited houses in the coun-
ties, and parliamentary divisions of counties, in England and Wales,
and in the counties of Scotland, including and excluding represented
cities and boroughs or burghs, alss the number of members returned:
the population of each island containing abave 100 persans; the popu-
lation aund number of inhabited houses in each of the 815 cities, bo-
roughs, and principal towns in England and Wales and in Scotland,
distinguisbing the municipal and yarliamentary limits; the number of
each class of public institutions in Eugland and Wales, Scotland, and
the Islaunds, und the number of persons inhabiting them; the number of
births and deaths, and the excess of births aver denths, in Eongland
and Wales, for each of the ten years of 1841-50; and finally, the pum-
ber of persons who had emigrated from Great Britain avd Ireland in
eash year from 1843 to 1852 inclusive and the destination of the emi-
raots. The author concluded by stating that the paper would be
mmediately printed.

Skction G —MECHANICAL SCIENCE

«Introductory Address on General Improveinents in Mechanical Science
During the Past Year, by W. Famsamy—The first subject
noticed by Mr. Fairbairn was Bricsson’s Calo.ic Engine, from which
#0 much had been expected. It was constructed, he said, on the same
principle as the air engine of Dr. Stirling, invented ten years ago:—
the engine is passed through wire gauze to take up the Leat, inctead
of through plates of iron. The great obj-ction to the engine appearcd
to be that two-thirds of the power was wasted in passing the air
through the gauze; and though it may be premature to pronounce an
opinion befere the result of the improvements lately effected were
known, yet if so much of the power was required for taking up the
heat, Mr. Fairbairn could not but think it must prove a wasteful ex-
penditure of fuel. The improvements that during the last year had
been made in the application of the screw propeller were opening a
new era in the history of our war and mercantile navy, of which the
recent review at Spithead might be considered an indieation. We
were now in a Btate of transition between the paddle and the screw,
and he had no doubt that in progress of time great improvements
would be made in the construction of the engines, and their applica-
bility to the work, which would materially econvmize space and power
in our steam vessels. M. Fairbairn next alluded to the construction
of an immense steam vessel, which had been undertaken by Mr. Brunel
and Mr. Scott Russell, of sach vast dimensious that it would stretch
over two of the largest waves of the Atlantic, and would thus obtain
a steadiness of motion, which would be a preventive against sea sick-
uers. This marmoth steamer is to be 680 feet long, with a breadth
of beam of 83 feet and a depth of 58 feet. The combined power of
the engines would be that of 2,600 horsee. Theship is to be built of iron
with a double bottom of cellular construction, reaching six feet above
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the water line, and with a double deck, the upper and the lower parts
being connected together on the mineiple of the Britannia tubular
briduy, so that the ship will be a complete beams It would thus pos-
soss the strength of 1kat form of eonstruction, and not be liable to
“lug s or break its baci as had be:n the case with other ships of
great leng b, The donble bottem would be a means of increased
safety in other ways, for if by anv necident the outer shell were
bruken, the inner one would prove effociual to keep out the water.~
As an additional secunty, however, it was divided iuto ten vater-tight
compartments.  ‘he stip would be propelled by padiles and by a
serew, which would be worked by sepatate sets of engi- es, so that if
any accident occurrad to the machinery of one. the other would be in
reserve, e said he had no doubt that if properly constructed, this
ship would arswer the expectations entertamed of its capabiliti 8 and
strength, and that it would form, when completed, the most extensive
work of naval architecture that had ever been constructed. The next
subject to which Mr. Fairbairn adverted, was the improvements making
in the locomouive department of railways, particilarly to an engine
constructed f.r the southern division of the Norih-Western Railway,
from the designs of Mr. MeConnell, which was the most powerful lo-
comotive that had yet been made for the narrow gauge. The peculi-
arity of censtruction eousisted in the great length given to the fire-box,
in which the greatest amount of stean always genera‘ed, and in the
comparative shortness of the tubes, which were only half the usual
length., The steam generated by this boiler was sufficient for any
engine of 700 horse power. The engine was jntended for an express
train that would complete the distance from London to Birmingham
in two bouwrs, In manufacturing machinery there had also been great
activity and progress during the past year; and it was gratifying, Mr,
Fairbairn nbserved, to find accompanying this improvement in machi-
nery a most prosperous condition in the working classes engaged in
those manufactures—a prosperity which had never been equalled
within his experience. He attributed this prosperous state of things to
the combined operations of improvements in machinery and the re-
moval of commercial restrictions, The improvement which he more
especially noticed was that of a new combing michine of French
invention applicable alike to cotton, 10 flux, and to wool. It combs
the fibre instead of carding it, 2 namber of small combs beiug applied
in succession to the cotton or flax, by which means a much finer yarn
can be produced from the *ama material than is possible by the former
processes. As evidence of the present activity and enterprise in man-
ufacturing industry, Mr. Fairbairn meutioned the erection of a mam-
moth alpaea woollen mauufactory, by Mr. Salt, of Saltaire, near
Bradford, which was 550 feet long, 50 feet wide, and six stories high,
besides offices, warehouses, and varivus other tuildings connected with
it. Their steam engines 1o drive the machivery would be equsl to
1,200 horse power, and the factory would employ upwards of 3,000
hands 7The cost ot 1he whole would te upwards of £300,000, and
the enterprise was that of a sinzle individual. Mr Fairbairn concluded
his resume of manufacturing progress by noticing the improvements
introduced by Prof. Craca Calvert, of Manchester, in process of melt-
ing iron by previously removing the sulphureous vapour fiom coal and
smoke. ‘The results had proved most satisfactory, the strength of the
iron produccd by this process being about 40 per cent. greater than
that made in the ordivary way.

‘Report of the Commitice appointed in 1852 to prepare a Memorial to
the Honourable East India Company, on the Means of Cooling Air in
Tropical Climates,’ by W.J. Macquorx RangiNE.—In the absence of Mr.
Rankine, one of the Secretaries read the Reprrt, which was founded
on experiments with apparatus invented by Prof. Smyth, described by
him at a previous meeting of the Association. The principle of the
invention cousists in cooling the air by expansion, The air at the
temperature of the atmosphere is fi:st compressed in a bell receiver,
and the heat generated by this compression is lowered by passing the
air through a number of tubes immersed in water, by which means it
acquires 1n il8 compressed state the normal temperature of the atmos-
phere—=eay 90° of Fahrenheit: The air then passes into another in-
verted bell receiver, where it is expanded to the ordinary pressure ot
the atmosphere, and during this expausion, it absorbs so much heat
that the temperature is reduced to 60°, It is then admitted into the
room te be ventilated. Tle compression of the air during the experi-
ments in the first cylinder was equal to 3 2-10 inches of mercury per
squate inch above the pressure of the atmosphere, and the refrigerator
exposed a cooling surface of 1,100 square fe-t, which was considered
sufficient to reduce the temperature of the air in passing through the
tubes to that of the atmosphere, viz. 90°. The Report stated that by
means of this apparatus, 66,000 cubic feet of air per hour might be
cooled from 90° to 60°, by a steam-engine of one-horse pewer which
is required to raise and de: ress the bell receiver. The advantage of
cooling the air by raechanical means instead of b‘y‘ evaporation was
stated to be, the avoidance of aqueous vapour with which the air is
injuriously charged by the evaporating procesa.
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{2) A marked absence of Magaetieal distush snce.

{¥) Unimporiant movements, 1ol to be calied diturhance.

Monihly range:
1.053 fuches.
z Munthly range:
51.6
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(#) Consideralie distutbance—{asing utore of fess the whole day,

(1) A Maguctical disturhaace of the fiest class,

T'he day is reckoned from noon to noon. 1t two leiters are placed, the first
applics 10 the caghiery the fatter to tire fater pant of the trace. ~ Although the
Declination s pagticulasly reterred to, at sarely bappens that the same tetms
are aot applicable to the changes of the Honzontal Vurce also.
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NETEOROLOGICAYL OBSERVATIONS,
daring the Sterm of 148 August, 1853
Magartic Olservatory, Toronto.

The Bazomeics has been faling gradualiy om 2 922 inches ox the 12th,
at ¥ ..y 10 120523t 10 pur, 0 the Wb, Tue wind on the 12th and 13th
had been mostiy calm,yor W, acd S.W, the santion of the clouds being from
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wzs 6¥ereast, and continued <0, the humidian, also, saveeasing tiil it reached
9 at W0 p.ar. on ilic 13ih. The wind chunced on the monuing of the T4th,
abont maduight, to N.N.E, and s2in el dunng the night

Th 1ub wasdeascly clondal, and thore wes steady sin a'l day, the wind
creepang touad to the N., and the velocty incieasing trom 1.6 milesat 6 a.m.
022030 pm.  Althislizie the vivlence of the storm increased the wiod
N.N E,, Barometer, 23.032, Thermoaeier, 555, Humility 99 a1 10.12 par.

G

Rarometer 239725 from 1€ h.to 10 h. 10 m., the wind ba‘_l.:tavec’eds.‘l
miles, or a1 the rate of 40 2 maifes jrer Hour ; 10 the previous haif Lowr its rate
was 13.3 miles kour. ] .

At 10h. '.'Om.Pf{raromc:cr 23916, from 10h. 10m. to 103. 20, the wind
had traversed 7.8 miles, beiag at the mie of 6.5 miles per hour. A sullea
tull now ook place the Baramater begmning 1o s, . . .

AL 104 3om. Barom-ter 22023, sne ot wind tor this mg » being 65.
miles poe hour.  The wimd now cradnilly veered sonnd by Seoan) at il
grom. it hiad st onnd te N Wo by X having changed through § of 1be eircle,
« At 11h. Bacometer 23 132 valacity ot wind from 105,320 10 11 pai. was
10.6 mi'es pec hoae, at 103, Uim. raia ceased, and the stonu was overy the
Barometer coatinnad to niss stieadidy. ..

The quantuy of rain which fcil diding the day was 1.59 inches on the
sutface.
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SCIENTIFIC INTELLIGENCE.

Mouthly Moteorological Reglister, St Martin, at Islo Jesus, Cannda Easfy Scptembor, 1853,
Nine Miles West of Muntreal.

(ov cianigs smaruwoon, . 0.

AR VAAAA A A SN N Y NN BT R AN & A AA S B A S WA A Y A AN N VAR A AA, &

Latitude—45 deg. 33 min, North. Longilude—33 deg. 3G anin. West, JHeight above the Level of the Sea—318 A.°

pirein 3 corrected | i f B . L, . o e U Weather,” e
and reduced to 389 Temp. of the Air. Tensiun of Vapour, #Tumi’y of the Air Dircction of Wind, Yelocity in Miles f} tain | A cloudy sky is represented by

s whr, _ i per Hour, [T 105 1t el udloss sky by 0,

m_.. A z._u oM 0N _c A 30, 0 e I § A 02 1 1000 T el 6 a3 ] 2 x| 308 w6 A 20 s 100y __:...._ b A M. 2 M, 10 r W
129.59209.60020.6181) 520 80.3] 6321 4741 532) A7 1 U3 BINWHLWIWLN] SW || a2 [Calm] 0ib I 2lear, Clear, Clear, A. Borealia
9 2l 533 G0.0 BG2] 70 Lo ] aed i 8 G0f S W W S8 W ECalin| 027 | 1514 lear, Cleae, Clear, A, Borealis
3 433 662 8311 710 S sl SSWIiWSWI WS W 037 | 303 309 linap. [Clear, slight Showers, [Clenr, A Horealis
4 30 701 BLO| T106 dids ] 648 {| &G WbSiwhs 363 {1050 | 27 Clear, cire, Cum, |, C. 5. 9. Rain 1028
S X XN B S X1 B IR R A1 386 ) 87 NE NE 942§ .75 | 26 Cir, Str. 9, Cir, Str, 10, Cleur, S't L'ning.
6 2]2 516 FuG | 680 632 NELEWbS Calne, Cubin | 2205 Cear, Str. 4. Th'er St'm8.15pm
7 189 5940 6381 530 Y] SE | NE 74621 740 | whh tain, Str. 10, Clear,

8 .t.“" 470 36 N W Calm.Calin | 3,022 (Clear, Cum, 2, Clear
9 472 g 89 NE SE Biaf dos fClenr, Str, 2, Cum, 3tr, 4,
10 a2 529 4l SWhiv W 1125 | a2 {10420 [Cum, Ste. 8, Cum, A, Clear.
4393 91 03 W NWWNW 8| 247 fCum, S 3, Cum Str, 8, Clear,
427 41.0 ] YRTU R TT) _.1_35 Ist Frost,  [Cum.Str. Q Clear, A, Darealis.
320) 2100 23%h 620 BEL) _»._5:.. Cam, Str., Clear, A. Borealis.
283 470 6y | 568 A8 str, o, Str, 4. s b. at 510 pm
3892528911 20.0501F H2.0 A50 Rain, Rain ceased 5, 4015179,
2027520237 2301 51.0 447 Clear, Cir. Cutn, Str. 4. {Cum, St. 7,
2960 40 2430 507 AGT Cir, Str, 10, Cir, Cum. 8tr. 9. [Cirs. Cum, Str, 9.
225 16 M5 W05 G406 Cir, Str. 9, Cumatrd). thund!e'Cir. 2 A, Horealin,
140 O3] 6n5 RAK] [Clear, Jaght Cum, iCir, Str. 8,
£24 22 0.200 | Sum, Str. 10, Crerns, 8tr, Cir. St .
203 7 Tnap. [slight Rain, Cum, 1. C'ear,
161 finCum, Str, 8 {Cum. Ste. 2. Clear,
267 696G iIClear, Clear. Clear,
07 613 A5 0303 ({Clear. C. 8. i, Showers.Clear, ('t Aurors.
405 547 L Clear, Clear, with hail  {Clear,
543 a1 ] (.100 {1.%ir, Cum. 4, Overeast, Shower'd 6.50p.m
A0 q02 213 : ..n N E'NEbE Str, 10, Str, 10, Str. 10,
.190 ALY 264 bENEBNNEDLY 1.843 _:i.. began 1020 {Rain cens’d 520 ¢ Clear,
508 60 218 NNESELWESELE Clear, Clear, Clear.
460 590 | 456 235 ESE S W _ whs lear, Clear, Clea,
Hi best, the Qud day o o o e mw.._.um Must Prevalent wind=N, £, by E,
Barometer. d w_””ﬂwh__nm ..h_”m:__._..:_ .._..w. e e . e . m...a? Least  do,  do, N,
L *  Rawge o .0 . - 0741 Most Windy Day—the 15th day, mean—1251 miles per hour
Highest, the 19th day - < - - 94°0 Least Windy Day~ 15t day, mean—007 miles per hour,
_ nee ) Jowest, the Juth day e e e . 2793 Aurora Burealis visible on 6 nights, snd might hiuve been scen on 14
Thermoravter t Montly Mean - % T T A1 X nivhts, g ¢
{r - Rango « o e« - (607 .y . .
Greatest Tntensity of the Sun’s Rays—112.20 ’ a__a amount of Rain during the month has been very great, and dure
Towest point of Terrestial Radistion 2601, ing the meessaut rain of the 15th, which Justed 24 hours, foll 1o the
Mean of Humidity, 31, depth of 5,142 inches,
Rain fell in 11 days amounting to 10,117 inches, nud’was accompavied First Frost on the moming of 12th day.
by thunder and Lightuing an two days, The eleetrical state of the atmosphere hrs heen  marked generally
Yellow matter was ubserved to have fallen on the 24th day, by very feebleintensity of a Positive character, aud during the thunder

Auwount of Evaposation—2.23 jucles, storuis, the Electrometer indicated low tewson of a negative charactor,
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Winter Phenomer:a in the Sto Lawrence.®

The island of Montreal stands at the confluence of the rivers Ottawa
and St. Lawrence, and is the largest of teveral islatds splitting up
these mighty streams, which carnot be said to be thoroughly mlug}ed
until they have descended some miles Iclow the whole cluster. The
rivers first come in contact in a considerable shect of water called
Lake St. Louis, which separates the upper part of the Island of Mon-
treal from the southern main. But though the streams here touch,
they do not mingle. The waters of the St. Lawreuce, which are
beautifully clear and transparent, keep along the southern shore, wh!le
those of tie Ottawa, of a darker aspect, though by no means turbid,
wash the banks of the island ; and the contrast of colour they present
strongly marks their line of contact for many miles.

Lake St. Louis is at the widest part about six miles broad with a
length of twelve miles. It gradually narrows towards the lower end,
and the river as it issues from it, becoming compressed into the space
of half a mile, rushes with great violence down the rqplds of Lachine,
and a]though the stream is known to be upwards of eight feet deep, it
is thrown into huge surges of nearly as many feet high as it pasges
over its rocky bottom, which at this spot is composed of layers of
trap extending into floors that lie in successive steps.

At the termination of this cascade tl.e river expands to a breadth of
four miles, and flows gently oo, until it again becomes crampod up by
islands and shallows opposite the city of Montreal. From Windmill
Point and Point St. Charles above the town, several ledges of rock,
composed of trap lying in floors, which in seasons of low water are
not much below the surface, shoot out into the stream about 1000
yards : and similar layers pointing to these come out from Longueuil
on the opposite shore. In the narrow channel between them, the
water, rusbing with much force, produces the Ssult Normand, and
€00 up, a little Jower down by the island of St. Helen and several
projectirg patches of trap, it forms St. Mary’s current.

The interval between St. Helen and the south shore is greater than
t hat between it and Montreal ; but the former is so floored and crossed
by hard trap rocks that the St. Lawrence has as yet produced but
little effect in wearing them down, while in the latter it has cut out a
channel between thirty and fort{ feet deep, through which the chief

1t of its waters rush with a velocity equal to six milcs per hour. It
18 computed that by this channel alone upwards of a million of tons
flow past the town every minute.

Between this point and Lake St. Peter, about fifty miles down, the
river has an average breadth of two miles, and proceeding in its course
with a moderate current, accelerated or retarded a little, according to
the presence or absence of shoals—it enters the lake by a multitude of
channels cut through its delta, and forming a group of low flat alluvial
islands.

The frosts commence about the end of November, and a margin of
ice of some strength soon forms along the shores of the river and
around every island and projecting rock in it : and wherever there is
still water it is immediately cased over. The wind, acting on-this
glacial fringe, breaks off portions in various parts, and these proceed-
ing down the stream cousitute a moving border on the outside of the
stationary one which, as the intensity of the t;old increases, is coa-
tinually augmented by tho adherence of the ice shects which have
been coasting along it : and as the statiopary border thus 10bs the
moving one this still further outflanks the other, untilin some part the
margins from the opposite shores nearly meeting, the floating ice be-
comes jammed up between them, and & night of severe frost forms a
bridge acrossthe river. The firat ice bridge below Montreal is usually
formed at the ontrance of the river into Lake St. Peter, where the
many channels into which the stream is split up greatly assist the
procesd.

As soon as the winter barrier is thrown across, ('generally towards
Ohuistmas,) it of course rapidly increases by stopping the progress of
the downward floating ice, which has by this time assumed a charac-
ter of considerable grandeur, nearly the whole surface of the stream
being covered with it, and the quantity is so great, that to account
for the supply many, unsatisfied with the supposition of a marginal
origin, have recourse to the hypothesis that a very large portion is
formed on and derived from the bottom of the river where rapid cur-
rents exist.

But whatever its origin, it now moves in solid and extensive fields,
and wherever it meets with aa obstacle in its course the momentum
of the mass breaks up the striking part into l}uge fragments that pile
over one another : or if the obstacle be stationary ice, the fragments

® Contributed to the Geological Society of London, June 15ih, 1842, by
W. E. Logauw, Esq., Provincial Geologist.

WINTER PHENOMENA IN THE ST. LAWRENCE.

5

are driven under it, and there closely packed. Beneath the constant- *
ly widening ice barrier mentioned, an enormous quantity is thus
driven, particularly hen the barrier grins any position where the
current is stronger than usual. The augmented force with which the
masses then move, pushes and packs so much below that the space
Jeft for the river to flow in is greatly diminished, and the consequence
is a perceptible rise of the waters above, which indead from the very

first taking of the “ bridge’ gradually and slowly increases for a con-
siderable way up.

There is no place on the St. Lawrence where all the phenomena of
the taking, packing and shoving of the ice are so grandl displayed
as in the neighhourhood of Montreal. The violence of the currents
is here 8o great, and the river in some places expands to such a width,
that whether we consider the prodigious extent of the masses moved
or the force with which they ate propclled, nothing can afford a more
majestic spectacle or impress the mind more thoroughly with a sense
of irresistible power. Standing for hours together upon the bank
overlooking St. Mary’s current, I have seen league after league of ico
crushed and broken against the barrier lower down, and there sub-
merged and crammed beneath. And when we reflect that an opera-
tion similar to this occurs in several parts from Lake St. Peter up-
wards, it will ot sarprise us that the river should gradually swell.

By the time the ice has become stationary at the foot of St. Mary’s
current, the waters of the St. Lawrence have usually risen several
feet in the harbour of Montreal, and as the space through which this
current flows affords a deep and narrow passage for nearly the whole
body of the river, it may well be imagined that when the packing
here begins the inundation rapidly increases. The confined nature of
this part of the channel affords a more ready resistance to the progresa
of the ice while the viclence of the current brings such an abundant
supply and packs it with so much force that the river dammed up by
the barrier which in many places reaches to the bottom, attains in
the harbour a height usuaﬂy twenty, and sometimes twenty-five feet
above its suromer level ; and it is not uncommon between this point
and the foot of the current, within the distance of a mile, to see a dif-
ference in elevation of several feet which undergoes many rapid
changes, tl e waters ebbing or flowing according to tio amount of im-
pediment they meet with in their progress from submerged ice.

It is at this period that the grandest movements of the ice occtr.
From the effect of packing and piling, and the accumulation of the
snows of the season, the saturation of these with water and the freezing
of the whole iato a solid body, it attains the thickncss of ten to twenty
feet and even more : and after it has become fixed as far as the eye
can reach, asudden rise in the water (occasioned, no doubt, in the
manner mentioned) lifting up a wide expanse of the whole covering
of the river 8o high as to free and start it from the many points of rest
and resistance offered by the bottom, where it had been packed deep
enough to touch it, the vast mass ig set in motion by the wholo hy-
draulic power of this gigantic stream. Proceeding onward with a
truly terrific majesty it piles up over every obstacle it encounters;
and gvheu forced inio a narrow part of the channel, the lateral pres-
sure it there exerts drives the bordage up the banks where it sometimes
accumulates to the height of forty or ﬁgy foet. In front of the town
of Montreal there has lately been built a magnificent revetment wall
of cut limestone to the height of twenty.three feet above the summer
level of the river. This wall is now a great protection against the effects
of the ice. Broken by it, the ice piles on the street or terrace sur-
mounting it, and there stops; but before the wall was built, the
tloping bank guided the moving mass up to those f gardens and
houges in a very dangerous mannper, and many accidents used to oc-
cur. 1t has been known to pile up against the aide of a house distaut
more than 200 feet from the margin of the river, and there break in at
the windows of the second floor.” I have seen it mount a terrace gar-
den twenty feet above the bauk, and crossing the garden enter one of
the principal streets of the town. A few years before the erection of
the reyetment wall, a friend of mine, tempted by the commercial ad-
vantages of the position, ventured to build a large cut stone wareliouse,
The ground floor was not more than eight feet above the summer level
of the river. At the taking of the ice, the usual rise of the water of
¢ urse inundated the lower story and the whole building becoming
surrounded by a frozen sheet, s general expectation was entertained
that it would be prostiated by the first movement. Bat the roprietor
had taken a very simple and cffectual precaution to prevent this, Just
before the rise of the waters he securely luid against the sides of the
building at an angle of less than 45°, a number of stout oak logs a
few feet asunder. When the movement came the sheet of ice was
Lroken, and pushed up tle wooden inclined plane thus formed, at the
top of which, meeting the wall of the building, it was reflected into a
vertical fosition, and falling back in this manner, such an crormcus
rampart of ice was in a few wminutes placed in frout of the warehouse
as completely shielded it from all pearitle danger. In scmo ycars tle
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jce has pilod up necarly ax Ligh as the raof of this building. Another
gentloman, encouraged ty the seemity which this waichouse appa-
rently enjoyed, viected o of great strengils and cqusl magnitude en
tha gext water lot, but Fe emitted to proteet it in the same way, The
result unght have boon anticdpated. A moverent of theice occurring,
the great sheet struck ihe walls at tixht sngles and pushed over the
buildng as if it had been @ house of cards.” Both jositions ere nuw
xecurcd by the revenent we k. Sevaal movements of the grand order
just mentioned ocetr bifore the final settit g of the ice, and czch is
iminediately preceded by a tudden sise of the 1iver. Somtimes
severn! dave, and ocearic nally but a few howms will intervene between
them, and 1t is fortunnte that thero is a aitetion ty which the inhabi-
tants are made aware when the jee may te convidered at rest for the
" genwon 3 and when it hizs, tierelore, Leeome safe for the to cut their
winter resds setoss its 1otgh and pinnacled stifsee.  This is never
the case until a lungitudinal epening of ome conriderable extent ap-
pears in srme part of St. Mary’s current. It has embarrassed many
to give a satisfactory 1easun why this rule, derived from the experience
of the pessantry, shoold be depended on.  But the c-nlanation is ex-
tremely simple. ‘The opening ia merely dn iudication Jat a free subie
glaciul passagoe has beco made for jtsdJf by the water through ths
cuntinved iufluence of ctosion and tcmperatire, the effect of which
whero the current is strongest hias becn suflicient to wear through to
the sutface. The forn ation of this jassngo shows the cessation of a
supply of submerged ice,and a cor stquer trecurity sgainst any further
1ise 0! the 1iver to leosen its covering for any further tmovement, The
epening is thus a true mark of safety, It lests the whe le winter, never
frerzing oser, even when 11 e iem)viature of the air teaches 30 bhe-
low zeto of Farerheit; and from irs fisst appearance the watets of the
inundat on giadually sube-ide, escaping 1t ruugh the channel of which it
1s the index. ‘The waters seldom or never, however, fall o Jow as to
atiain their suminer level; but the sub:idence is sufliciently great to
demonstrate cleatly the odigious extent to which the ice has been
packed, and 1o ghow 1hat over 2reat accasjonal areas it bas reached to
the very botiom of the niver.  For 1t will immeduately occur 1o every
ape that when the 1nass tests on the bottom iis height will not te di-
minished by the subsidence of the water, and that as this moceeds, the
jre according 1o the thickness which it has in various parts aitained,
\will present various elevations after it has found a resting place be-
neath untdd just so much is left suppurted by the stream as 18 sufficient
ta permat 11> fiee escape. When the sutsidence has attained its maxi-
mum, the trough of the St, Lawience, therefore, 1exhlbm. 3 gl,cm
fandscape undulating into kills apd valleys that run 1n various direce
tions, and while some of the principal mounds stand upon a baseof 500
yards in length by a hundred or two in breadih, they present & height
ot ten to fificen feet above the lsvel of those points suill supposted in
the water.

Mr. Good's Locomotive Bogine * Toroato,”

We have much plessure in preseuting our readers with a
drawing of tho first Locomotive Engino constructed in Canada,
and, indeed, we believe, in any British Colony. The ¢Toronto’
is certainly no Leauty, nor is she distinguished by any peculiarity
ifi her construction, but she affords a very striking illustration of
our progress in the mechanical arts, :und of the growing wants of
the country.  Tlie * Toronto’ was built at the Loronto Locome-
tive Works, which were established Ly M'r. Good in Oct. 1852,
The order for the ¢ Toronto™ was received in February, 1853, for
the Ontarie, Simeoe and Huron I'{nilroad: the Engine was
completed on the sixteenth of April, and put on the track the
26th of the same month. Ier dimensions are as follow:
Cylinder, 16 inches diameter; stroke, 22 in.; Driv ing w!ncc), 5
ft.6 in. diameter; length of internal fire-box, ! ft. G in.; width of
do, 3 ft. 5 in.; height of do, 5 ft. 0 ju.; weight qf Engine, 25
tons; number of tubes, 150; diameter of tubes, 2 inches,

‘aturalisty’ Calendar for Awuwgust, Septcmber and October.
Nat —~Toronto, 1853.—By Wm. Couper.

. Finst Serv.
Choke- Cherrs, Prunue Serofina, (Fruit ripe) August ;7
Wild Grape Viue, .- o - .
Wild Hazel, “ “ Scptsmber 19.
Butternut, Juglans Cinerea, . “ - 2.
Beechnut, Fagus Lerri ginea. “ " 21.

Miscrrraxzovs —Passenger Pigeon, Columba Vigratoria, (in flocks)

(1858

Aug. 5. Jarva, of the large Whirl Peetles, (Gurind) coustruct
cocoont of sand wnder logs de., on the margin of ponds on the
I'eninsula oppostte Toronto, in which they tranaform into the perfect
inseet, August 6. Caterpillas of o Sphine (Haw kioth) found foeding
on the leaves of the Fersian Lilae, entered the earth, August 8—
changed into a chrysalisgAue, 10, Caterpillar of & Sphirs, (Hawk-
moth) found feeding on ‘the leaves of a Wild Grape  Vine, changed
into a Chryialis butween two leaves, on the swfice of moist carth,
Aug. 11, Wasps construct the fiset foundation of their vest, Aug 11
Caterpillar of a larze Hymenopterons fiy ( Zenthredo) found feedivge on
the leaves of the Willow, entered the earth and formed & caenan, Aug.
15. C::tcrpi":lr of the moth Saturnia l’oqu’hmms issucs from the egg,
Aug. 16—~formed its cccoon Aug. 24.—This Catezpillar feeds on the
leaves of the Seft Maple. A paasite of a lead-grey colour (Aphis
Lanata) () and covered with A!mm-msnf white down, clusters round
the branches of the Alder, Avg. 27. Needle Ielmeumon-fy
(Pelceinus Polycerator,) first seen, Aug, 7. Caterpillar of a Sphiny,
(Moth) found jeeding on the leaves of the Plumtree, formed its cocoon
between leaves, on the sutface of moist carth, Aug 27, Caterpillar of
the Great Saturnia Moth, formed 3ts coceon, Aug. 27, Caterpiliar of
the Griscous Moth (Cernra Hastulifera) found feedsng on the leaves of
the Willow, constrizcted its cocoon on a small twig, Aug. 31.-~This
caterpillar is of a bright gieen coleur, marked with brown lines, and
has two tails,  Swallows disapycar, Sept.10. 1he Upper aurface of
the leaves of the comumon Hazel separated by sociable Caterpiilars of
& whitish colour, Sept. 10, Walking-stick insect ( Phasma) attains its
full growth Aug, 14 : Female deposits its ora en the surface of the
carth, September 19. The leaves of the voung Sugar Maples change
their colour, Sept. 19.—One species is quite an ornanient to the furest
during the months of Sep. and Oot.—itsq]om'os changes into a Lrilliant
crimson. Caterpillar of a Saw-fly, (Zeathredo Pini) found feeding on
the Pine, Sept. 19.—This insect is very destructive to the young pines
—the larva from the cggs of two females will strip a1 tree of is foliage
in four days. Aphides of the Pinus Strobus, Sept. 19. The Tead
(Lufo Cognatus) hykernate in the earth, Sept. 20.

Frogs hybemmate - - - . Qctober 11
Migration of the Blue Bird, Saxiccla Sialis, - o 13
i “  American Goldfiuch, Fringilla Tristia, 13

Many species of Birds of Passage which remain with us during the
summer months, apparently take advauntage of the Judian Summier to
depart from the country.  Theabove mentioned birds migrate in flecks.
The flight of the Bluc-birds was in a south-west dircctson—the Fiuches
appeared to be flying directly south.

Two Lizards, measuring about 7 juckes in length, and covered with
round crange-coloured spots, were taken from under the bark of &t de-

caved tree on the Lanks of the River Don - October 15
The Musk Rat, Jiber Zibethicus, constructs its hut “ aQ

The fur of this animal constitutes an important item in our market.
One mau trapped cne hundred and ta enty-five last week.

Railway Bridge over the §t. Lawience ut Mcntienl.®

Tle ¢ite selected for completivg the conncction between the cost-
ern and western eections of the Canada Grand Trunk Railwsy by a
Lridse ot Montreal is upon the “ledges of rock composed of the tiaj
lyirg in floors,” deseribed by Mr. Legan as extending from Puirt St.
Charles disgonally ard downwazd acress the general coutse of the
streaws 1o Moflatt’s Island and the cantern shore at St Lamtern.

The geverning point of thelecation is the rarrow chaunel, (the aoly
navigable o1 e) abreast of Mcffatt’s Inland, which ishiere only ene hun-
died yards wide between the lines of ten feet nt low watcr,

The distance of this single ravigable chsnrel from the [iland of
Yontreal, meascred on the propered line of the biidge, is 5200 fret,
and fram the southern main 500 feet.  Tle height of the bauks en
efther shore in about thisty feet. By elevating the centre nrch of tle
bridge (which spans the ravigatle channel) 360 feet over sumrmner
levo%of watcr, and by embankir 2 abait ten feet on the naturz] level
at each shote, the gradient to be overcome js sixty-three fcet, znd as
the distance in Loth cases is nearly 2 mile, it is one common on 1aile
ways  Onaccount of this gradient, it is important that the bridge
should e straight ; ard starling from the geverning point——the nari-
gable channel alluded to,—a straight line which will avoid dcep water,
the canal, and buildings of the city, must cross the 1iver somewhet
disgooally and atrike Point St. Charles.  This line, although oblique
with reference to the general trend of the shotes, is in reality at righs
anglea (o the ehannel. The bridge location fullows the shoal water acd
the line of the * trap floor” through which the river Kas cul a pas-
ssgo at the navigablo channel (an usual at right angles)—tla course

* Extract from the Keport of T, C. Keeler, Exq.,C. E.
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of which is across the general direction of the stream, and strikes
toward the quays at Montreal.

Considering the “ channel »’ as that portion of the stream having a
greater depth than nine feot at extreme low waler, 1h'e width of it on
the bridge live as stated is about 360 feet, or about 300 feet between
the lines of ten fest water. 1f the centie span be executed in wood,
the piers would. evcroach upon the ““chan:. i as above defined. Tt
would be better to have the centre span vpon any location 400 feet
wide, which will involve a tubular beam of iron, at an additional ex-
peuse of about £43,000. This additional expenditure I would recom-
mend, a8 thisarch will be exposed ‘o the chimneys of passing steamers;
moreover, by making it of iron it cuts off the commaunication in the
event of fire——expusing only half the structure,

W hile the selection of the site has been governed by the acciden.tal
conditions of the iiver, it possesses a variety of ndjfmtages, which
under such eircumstances could hardly have been anticipated.

1st. The location is on the most direct line of connection for the
Grand Truuk Railway. This road, without reference to the bridge,
would on approaching the city cross the caval at the only convemegt
point (which is near Gregory’s and above ail the basius) and proceed-
ed down to Point St, Charlea for its freight termiuus and for a connec-
tion with the harbour independent of the canal. The bridge line is a
continuation of the main track coming down to Point St. Charles.

2ad. The line in the river runs upon a rock bottom apd in more
shallow water than can be found upon any other direct line crossing
the St. Lawrence. It is a remarkable fact that the shoalest water to
be found in the St. Lawrence below Lake Ontario is on the las rapid
—the Sault Normand opposite Montreal.

The width of the river and cousequent length of the bridge is not
only eounteracted by this shoal water (fully half of the whole distunce
being less than five feet daep,) but this width involves little disadvan-
tage, because the distance betweeu the only navigable channel and
the shores admits of a gradient, which passing over the limits required
for the navig tion, yet descends at once so as to strike the business
level at both of these shores.

3rd. The ice seldom lodges above the line of the bridge, although it
always does to a greater or less degree immediately below it. Nun’s
Island gives a direction to the current, which throws the ice againat
Moffatt’s Island where it piles with great force. Tha shoal, which 18
suspended from the lower end of Nuns® lsland to the certre channel
will act as a breakwater to the western half of the bridge against the
effect of “bergs’” of ice. The average depth of water on this shoal
not exceeding scven feet, detached ice-brenkers can be comstructed
upon it at a moderate c: st, which will break the momentum of large
descending fields,~while accumulations of ice having too great a
draught of water to pass under the arches wili be  picked vp by
this shoal before reaching the piers of the bridge. On the eastern half
of the bridge, the greater portion of the work will derive much protec-
tion against the effects of descending ice, by the works of the Cham;_
plain and St. Lawrence Railway, and by the natural breastwork o
Moffat’s Island.

4th. The site, while it possesses all the advantagea of a line in the
rapids where there is but one navigable .channel, not only bas that
cbannel narrower than any available one in the rapidsabove, but the
rapid is so moderate as not to offer any great impediment to the work
of erection, and construction, and for three months in the year is
frozen over and accessible at every point upon strong ice.

5th. Terminating at Point Charles in immediate contiguity with
the canal basins, the water level of which gnded if necessary by an ad-
ditional supply from the head of the Lachine rapids can be conducted
over hundreds of acres both on land and in the river,—the bridge will
Jead all the railroads from the soutbern shore to the only point where
they can be placed in immediate connection with the navigation and
receive supplies “ ex-warehouse,”” or direct from inland or sea cra.ft for
distribution to every part of New England or the Lower Provinces.
In connection with this subject I have pro_]cc’ted'z} scheme of docl.(s
around Point St. Charles, which shews the capa\glhtlcs of the place in
oint of extent to be at least equal to that of Liverpool, Glasgow, or
Eondon, and which may be taken up in sections and extended as re-
quired for the increasing wants of commerce.

The importance of this point, its fituess for a general railway termi-
nus in connection with the sea and inland navigation, is exrlumed at
large in the appendix in an extract from my unpublished Report on
the Montreal and Kingston Railway, and also an extract from alecture
before the Mechanics Institute of this city.

1t will be at once seen on reference to a map, that the whole of the
channel between Nuns’ and Moutreal Islands may be filled with water
and made available for the navigation. Also by obtaining (upon top
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of the embankment) permanent access to Nuns’ Island, the outer coast .
of that island presents an extensive frontage and deep water where

barges and lake and river craft not drawing over nine feet water may
load for ports below.

1t is only by an artificial harbor accommodation like this that Mon-
treal can ever hope to share with Quebec any portion of the export
trade in deals. Bright deals brought by railway to Point St. Charles
and Nuns’ Island, could afford this transportation on account of the
i her price these command over those which have been floated.  This
ol by attracting a larger marine to this port could not fail to give
au important impulse to our commerece,

Lastly. The excellence of this site,—opposing only a single navi-
gable channel which is trumpet-mouthed and therefore affords safe
and easy access to the passage of the bridge,—is strikingly shown in
the features of practicability, of economical arrangement. and the
minimum of gra(ﬁent which are here attainable.

If the navigable channel were a quarter of a mile or more in width,
as it is both above and below the proposed line of the bridge, it would
be necessary to elevate all that portion of the bridge which spauned
this channel. ove hundred feet. This would shorten the distance in
which the ascent from the shore to the highest point of the bridge
must be made, so as either to increase the gradient to an impractica-
ble figure or augment the costand length ofthe bridge. The mcreased
cost might make it commercially impracticable, and the increased
length might throw the terminus on shore at a point which would
greatly damage if not dostroy its commercial usefulness. Again, if
there were several navigable bays under the bridge these would be

separated by piers splitting the current, so as to make the navigation
dangerous,

The economical arrangement consists in the fact that it will only be
necessary to elevate the two plers embracing the channel to the height
of one hundred feet above the water ; over these a rectangular tubular
beam (30 feet deep, and assisted by arches, if of wood, but without
arches and of less depth if of iron) will be laid—throngh which the
trains willrun  The piers immediately on either side of these central
ones will only be raised seventy feet above the water, and from these
toward either shore the height of the piers will gradually dimimsh, in
proportion to the gradient of the bridge: The trains will run vpon the
top of the bridge in ascending from either shore to the centre arch,
and the depth of the tubes (thirty feet) will, withowt additional cost,
make up so much of the required elevation of the track, and thus be a
substitute for a corresponding amount of masonry in the piers. This
dropping] of the bridge immediately on either side of the centre span
is here admissable—because no masted craft will pass under the side
arches—but would obviously be inadmissable if the navigable chan-
nel extended over a greater portion of the river.

The compvarative lightness of the gradient is due to the existence of
of the single narrow channel and its position nearly in the centre of
the bridge line, from the combined effects of which the greatest possi-
ble distance is obtained for surmounting the level between the shores
and summit of the bridge.

PRINCIPLES OF CONSTRUCTION.

In the foregoing part of this report, the plan of the proposed bridge
has been partly developed, but in consequence of its relalion to the ac-
tion of the ice, its peculiar position and arrangement, it will be neces-~
sary to allude to it more fully.

The importance of retaining the *bordage® ice in sifu has been ex-
plained, and for this purpose, that part of the bridge extending from
the shores over the s}‘:oafs, to the degth of five feet water, being a dis-
tance of 450 yards on one side, aud 570 on the other, is designed to be
a solid causeway or embankment carried above the level of the high-
est winter flood ; from which point to the level of the rails it may be
carried up by a viaduet of arches—an embankment or trestle wark for
the present. If the scheme of docks which I have proposed at Point
St. Charles, be carried out, this causeway would become one of the
dock walls, and the arches erected on it to give the proposed ascent
to the bridge might be couverted into warchouses, If the channel be-
tween Nun’s Island and Point St. Charles be dammed, an immense
amount of ice which now goes down to aid in flooding the water back
on Montreal, would be retained hurmless wntil it melted in the
sprin.g

On the south-eastern shore the great width and dead shoal water
around tho Laprairie basin, form square miles of ice, which, 8o soon
as freed from its attachment to the shore, is carricd by the throw of
the current directly down through the nom )

L important chanuel hetween
Moffatt’s Island and the §t. Lembert side. The works of the Chamn-

pany, althongh incomplete and
age in situ during last winter, (1851
ith the fact that the winter et in

not high enough, retained this bord
~1852) and this in connection w
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. with great severity, wasone cause why the inundation at Montreal
was less than usual,—was unaccompanied either on the formation or
departure of the ice with any “shoves’—and that the surface of the
river, opposite Montreal, presented the evenness of 2 mill pond instead
of the ragged quarry aspect of broken ice usually seen.

The St. Lambert Approach to the bridge, in conjunction with the
work of the Champlain Railroad Company, will have the effect of re-
taining in its place the ice formed between Moffatt’s Island and the
south shore, and thus prevent the descent of a bordage of equal width
as high up, at least, as a point abreast of Nun’s Island. The retamed
bordage alove Moffatt’s Island, with that resting on Nun’s Island and
the south-western abutment of the bridge, will increase in width so
as gradually to narrow the passage between the Nun’s Island and the
eastern shore, and will thus aid in arresting the descending fiel-l of
the upper bordage and close the Laprairic basin at the earliest date,
A few Ice breakers judiciously distributed over the shoals, while they
would break the shock of fields descending against the bridge, would
aid in retaining the bordage and thus expedite the freezing over of
this basin,

The solid approaches will be cheaFer and more substantial than any
other portion of the bridge of equal length; and in fact no substitute
which will brfng the rails down to the Jevel of Point St. Charles can
be devised for them, except that of extending the piers and bays to
the shore and carrying the masonry up to the levef of the rails. A
system of masonry arches giving frece passage to the water, would be
exposed to the risk of being blocked up and overthrown by the
“ ghoves” of the ice.

To carry out the arrangement of descending from the central arch
to each shore on the top of the tubes; it is evident (since the depth of
these are 30 feet under the rails) that as the shore is approached the
lower side of the tubcs would be brought within the reach of the
winter flood. Before this point is reached, therefore, the arrangement
and character of the structure must be changed, and as it would des-
troy the effect of the bridge again to elevate the tubes and run through
them—the solid causeway is necessary. It is truc that by abandon-
ing the proposed arrangement of rununing on top of the tuges, raising
the masonry of all the piars to the level of the rails, and continuing
the piers and tubes to the shores—the solid approaches can be dis-
pensed with; but I consider that there are objections to such an ar-
rangement exclusive of economical considerations and the loss of the
effect of the solid approach in retaining the bordage. If the spans are
such that tubes whether of iron or wood are required,~passengers
would be confined in a tunnel two 1niles in length with all its disa-

eeable connections, and if the spans are £0 narrow as to admit of an
iron bridge open at the top—the side trusses would yet be necessarily
8o high that it would become a long trough which unless open st the
bottom would fill with snow, while it would effectually d«prive the
passengers in summer of that view from the windows of the train
which will constitute one of the great attractions of the bridge. On
the other hand by the arrangement proposed, the appearance of the
bridge with Eassing trains is improved—the snow is avoided—the mo-
notomy of the outline is broken by the single clevated tube in the
centre, and the chanuel is thereby clearly displayed to the pavigation.
The pleasure and comfort of the passengers enhanced—economy and
safety to the structure are secured—and, if built of wood, the risk of
fire is greatly dimiuished.

The Piers. The most important question in connection with the
structure is that of the piers. The superstructure and approaches are
simple matters, and so would the piers be were it not for the ice
phenomena. Many persons (astounded by the commotion when a
“ghove’” takes place) entertain the belief shat piers cannot be made
to stand in the river below the Lachine rapids, or at least below Nuu’s
Island; but the simple contrivance described by Mr. Logan shows how
easy it is to e/ude the effects of the ice however difficult it may be to
oppose them. That the iccis not, as is often remarked, *irresistible,””
may be proved from the fact that the islands, rocks, wooden wharves
and stone quays have not been removed b‘y it. Probably there is no
point where the ice strikes with greater force than against the long
wharf at the Bonsecour Market—but this cribwork has resisted the
shock, and forced into the aira broken heap of fragments. The power
required to crush a cubic inch or foot of ice is very much less tban that
required o crush stone, iron or wood. If therefore there is mars
enough or support enough, as is annually proved by the stone quays
of Montreal, the ice is broken into fragmentsor ground into powder;
but the simpler, more cconomical and effective method is that univer-
sally employed where ice is to be encountered of turning the ice back
upon itself and leaving the first arrivals to take the shock of all that
following after. By sloping the up-stream face of a pier oricc-breaker
8o that the ice will ride up upou it, the stability of the pier is in-
creased by the additional weight piled upon it and a heavy rampart
of ice reccivd all future assaults.
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But it is to be expected that the violence of the ice shocks will be
diminished rather than increased by erection of a bridge. At present
when the dam slips and the ice begins to move it is cartied on with
increasing momemtum until it strikes the shore. But if sustained at
intervals of 100 yards or less across the stream by piers, the initial
velocity would be checked and the ice would rise and fall in sity with
the variations of the water level.

The plan I have proposed contemplates the planting of very large
“cribs”® or wooden “shoes,” covering an area of about one-fo of an
acre each, and leaving a clear passage between them of about 240 feet
—a width which will allow ordinary rafts to float broadside between
them. These islands of timber and stone will have a rectangular well
left open in the middle of their width toward their lower ends, out of
which will rise the solid masonry towards supporting the weight of
the superstructure, and resting on the rocky 1]);):(1 of the river: The
enclosure of solid crib work all round the masonry yet detatched from
it, will reccive the shock, pressure, and “ grinding of the ice, and yield
to a cerfain extentby its elasticity without communicating the shock
to the masonry piers. These cribs, if damaged, can begrepaired with
facility; and from their cohesive powers will resist the action of ice
better than ordinary masonry. During construction they serve as
coffer dams, and being formed of the cheapest materials—their value
as service ground or platforms for the use of machinery, the mooring
of scows, &c., during the erection of the works will be at once appre-
ciated. Their application to the sides of the piers is with particular
reference to preventing the ice from reaching the spring of the arches
which will be the lowest and most exposed part of the superstructure
if wood be used. i

The class_of superstructure proposed for these wide spans, if of
wood, would be a strong rectangular open built hollow beam, assisted
by a deep open built arch, The two systems of arc and truss, howe-
ver ol jectionable in iron bridges, have been proved to be susceptible
of advantageous combination in the numerous and excellent bridges
built on what is known as the “ Burr” or Pennsylvanian principle—
decidedly the best class of wooden bridges in existence. The clasticity
of timber permits both systems to come into play without injury to
either when a strain is upon them, (which is not the case with iron)
while the two great elasticity of the wooden arch is counteracted by
the rigidity of the truss to waich it is attached,

Experiment at Menai proved the superiority of the rectangular form
for hollow beams in iron. It is somewhat singular, that the best form
of wooden bridge in America for wide spans was, long previous to
the Menai experiment, a type in wood of the celebrates tube. The
strength of both bridges is collected near the four angles; the sides top
and bottom, in the iron wonder, serve chiefly to maintain the relative
position of the vital parts. The strength of the wooden tube must be
wholly in the top and bottom chords—the inferior capacity of wood
for the connection of its parts being in some measure compensated for
by the practibility of employing the auxiliary arch,

The wooden railway bridges of America are progressive improve-
ments upon the ordinary road bridges of Pennsylvania and New Eng-
land, in which there was apparently an excess of strength:—the arc
carrying the load and the truss (with plates instead of chords for the
top being a mere frame work to preserve its shape. In adapting
these structures to the passage of railway trains every part has been
from time to time increased in weight and size as experience dictated,
but it is questionable whether as a class they are not generally too light,
and wanting in that inertia which attempts at stiffness cannot compen-
sate for, and which is requisite to absorb a portion of the momentum
communicated to the structure by the sudden impact of locomotives
weighing twenty-five to thirty tons, and moving at a speed of thirty
miles the hour. These wooden bridges with arcs iucs)uded, are not
more than onc-third or one-half the weight of tubular iron ones for
the same span,

I have proposed a class of superstructure more weighty than usual,
and while recognising the objections to the extra weight to be sus-
tained, I conceived it practicable to build a truss of the Jong span pro-
posed which shall sustain at least its own weight, and to apply an
auxilliary arc to that truss which can at least resist the effect of the
load.

While instances are numerous of the failure of wooden bridges not
supported by arches, by their in time sinking below the horizontal
line, T am not aware of any well built “Burr,” bridge having failed
from this cause, although many have spans of 200 feet.

Mechanics’ Institute New Hall.

We understand that contracts have been entered into by the Com-
mittee of the Irstitute, for the erection of their New Hall, according to
plans furnished gratuitouely by F. W. Cumberlard, Eeq. and which

" we have no doult will be highly creditable to that gentleman, and also
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to the Institute, both as to the external appearance and the internal
arrangements ; the last of which we are assured will be very complete.

The site purchased for the purpose, and on which the excavation for
tho basement is already completed, is situated on the north-east corner
of Church and Adelaide Streets, in the immediate vicinity of St. James’s
Cathedral and Parochial School House, and St. Andrew’s Church, The
principal front of the building will be on Church Street, 80 feet by 94
feet front on Adelaide Street, leaving & lane 10 feet in width around the
north and east sides of the building.

The ground floor will contain, besides offices for renting, the Library,
Reading Room, Committee and Apparatus Room, and the Lecture
Theatre, the seats ot which will be in circular form, and regularly
descending from the level of this floor to that of the basement, thus
affording an unobstructed view of the Platform to every person in the
room. The basement will also contain the Hall Keeper’s apartments,
and a number of excellent Class Rooms, the ceilings being bigh and
well ventilated.

On the second floor is the Music Hall, approached by a broad stair-
way, nine feet in width, in a grand Entrance Hall twenty-five feet in
width, and two stories in height. The Music Hall is 7615 feet long by
56 feet broad, with a fine Jofty ceiling. Connected with 1his room, and
on the same level, are two ante-rooms, about twenty-five feet square
each. Above these tooms, and extendiug across the building, is a Sup-

per Room, 67 feet long by 35 feet wide, with two small rooms attached.

On the east side of the Building it ia intended to erect an extra stair-
way to the Music Hall, both for the security of the audience iu case of
alarm, and also for convenience of performers, who will thus have ac-
cess to a retiring room immediately back of the platform. On the side
of the room opposite the platform, will be erected a small gallery for
an orchestra.

We believe it is intended to carry on the work as far as the ground-
floor this season, prepare as much material as possible during the winter,
and proceed in the erection of the building as early in the spring as the
weather will permit, the contractors being bound to have the building
enclnsed and the Lecture, Theatre, Library, Reading-Room and Com-
:3i;teq :tmd Apparatus Room completed by the 1st of October, 1854.—

olonisl,

Noticcs of Books,

Report of a Geological Survey of Wisconsin, Towa, and Minnesota; and
incidontally of a portion of Nebraska Territory, by David Dale Ouen,
United States Geologist.  Philadelphia, Quarto, pp. 623, together
with a Quarto Volume of Plans and Mapa.

The contents of this magnificent Report embrace a very extensive
range of science. Besides the results of the observations of Dr. Owen.
they comprehend the reports of Dr. Norwood, Col- Whittlesey, and
Dr. Shumard on particular portions of the wide region referred to.
Also a Memoir by Dr. J. Leidy, on the fossil mammalia and chelonia
collected during the survey. The appendix embraces paleontological
descriptions, Chemical examinations, Botanical and Onithological
Catalogues. The whole work is admirably illustrated by well executed
wood cuts, and the supplementary volume of plates contains some
very beautiful engravings on steel, executed by the medal-ruling pro-
cess, together with engravings on copper and on stone. A description
of the Mauvaises Terres taken from Dr. Owen’s report, is given in the
September number of this Journal. We propose to avail ourselves of
the present opportunity for making additional extracts from this
valuable and interesting work. The introduction to the Report con-
tains a general view of the results of the survey, which are thusre-
corded by Dr. Owen:—

The country which, during the conduct of this survey, has been
more or less carefully examined, and of which the geological features

have been determined, and are, on the general map, exhibited by

colouring separately each formation, is the most extensive ever re-

ported by any geologiat or geological corps in this country; including,

as it does, more than four times a8 much territory as the State of New

lgmrk, and being about twice and a half as large as the Island of Great
ritain,

Wisconsin, except its eastorn portion on Lake Michigan, Minnesota,
and Iowa, were embraced in my ipstructions. The maps, it will be
#cen, extend somewhat beyond these bounds, including a portion of
Northern Illinois, and also of Northern Missouri. These additions
were neeessary to a proper understanding of the formations of the
districts expressly required to be explored; and they place before the
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eye, at.once, as vgell the size and shape of the Iowa and Missowmi coal
fields, as its relation to that larger coal-basin, heretofore (to wit, in my
Report of 1839) laid down by me as the Illinois coal-field.

With these additions, the maps reaches from latitude 31° to lati
49°; and from longitude 89° 30’ to longitude 96° 30, I:ix other wl;:g:
it has a.length from north to south of upwards of seven hundred and’
fifty miles: from St. Louis to the British lines, and an extreme
breadth of about three hundred and fifty miles: embracing the
stslsgxppl ?.nd all its tributaries, from its source to its Jjunction with
the Missouri ; the Missouri, as high as Council Bluffs ; the Red River
of the North, from its source to the northern boundar':y of the United
States.; together with the Northern and Southern shores of Lake
Superior, from Fond du Lac, North to the British Dominions, and east
to the Michigan line.” ’

The average width of the territory thus laid down being about two
hundred and seventy miles ; its area extends over two hundred thousand
square miles.

. Throughout this vast district, all the Friucipal streams which water
it have been explored, to the number of ninety-one, and more than a

fourth of these have been navigated from their mouth almost to their
source; in bark canoes.

An inspection of the maps will give a better idea of the relative size
and position of the various formations throughout the district, than
could any description by metes and bounds. The Lower Sandstones
(lowest protozoic strata) will be seen coming to the surface on tae
East side of the Upper Mississippi, north of the Wisconsin River.
They doubtless underlie, also, the extensive drift and the Red Marls
and Clays, of the Lake Superior Country : there assumisg a red tint
and ferruginous, argillaceous character.

To these succeeds the Lower Magnesian Limestone, which appears
on both sides of the Upper Mississigpi, south-west of the LowerpSPand-
stones, and partially intersected by narrow belts of the same, where
the{ cross out beneath it in the deep cuts of the streams, or rise to the
surface along the bearings of partial axes of upheaval.

Next supervenes the Upper Magnesian Limestone, with ita under-
lying shell-beds, its I&? -bearing strata, and its coralline and pen-
tamerus subdivisions, all lying south of the two preceding.

South-west again, we come upon the Ccdar Limestones, ¢
with the Devoniau formation gi(') English geologists ; se'p:::t?:t:r:)z
Magnesian Limestones of the north from the Carboniferous Limestones
and the great conl-fields of Iowa and Missouri.

The intervening country, lying chiefly towards the head w.
the Mississipri and its tributaries and Oﬁy Red River, is overspre:t;r:vi:ls
drift, The latter occupies, in this district, vot only a much greater
area than any one of the above described formations,
much as all of them put together,

Underlying the whole of these formations, but showing th
onl{ o;er'lix(rlx.i{;{ed tracts, either in cuts of the streams, org whi::sil)r:;
protrude in dikes or ridges upheaved by i i
talline and meta.morphic;g rocklzs. 7 tgneous action, are the erys-

The geological formations of the district proper ra
3 nge,
from the granite to the top of the coa.l-mcasurre,s ;pabove %s'hitt:}llxexigtt‘;g’
except superficial deposits, no geological group has been detccted—

no New Red, whether Permian or Triasic—no C
f . —— Tetaceou —
Tertiary Basin.t ® eystem—no

Over this entire region of country, (with the excepti
of North-western Minnesota which)iie.g between (fchz tlfiz?sl?fiitr}:: to ?}:
north shore or Lake Superior,)t it will be wholly unnecessary here-
after to_institute further examinations having reference to mineral
reservations. The fact has been reliably ascertained, that it contain
no Jands which, following the usual rules adopted by the Land Offic ;
gught to be reserved from sale for mincral purposes. Coal and jr o
in abundance, and also other vaiuable minerals have, indeed bon,
found, and their localities carefully determined ; but it’has ot been
customary to make mineral reservations on behalf of the United Staet?:sl
t

but nearly as

* The recently set off reserve, on the Mississippi, S
[ s South of Cro i
now ceded to ‘lhe Wmngbagoes, must be here excepted. go}:’gtgg,and
great extent with drift, without promise for the geologist, and likel t ey
main Iadian property, its examination would have been littie val y b? re-
Science, and useless to the department. uable to

t The cretaceons and tertiary formation, incident iced i
1 and > ally no i
port, lie beyond the limits of the district West of the ﬁissollz'r(;eﬁilvne:hmlnq.
not improbable, however, that cretaceous strata may underlie the r'ir'f:t in
the extreme north-western corner of lowa, sweeping around the confi 103 0
the carboniferous limestone, east and west of Sioux River. ofines of
This region of couniry may, on ¢l i y
e ) » on closer examination, be fou i

valuable minerals, suitable for reservation. But as it is still “:ndp)t‘g chuam
the Chippewas, no mineral reservations could, with propriet bapem);o{
nor, as it is still undivided, even Ly mendian lines, were any su,ch re rra
tions, by metes and bounds, practicable within it. sefva-
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except of tracts promising profitable veins of lead, of copper, or one of
the precivus wetals”

The coal-measures of Jowa aro shallow, much more so than those of
the Ilinois coat-tield. Ihey scem attenuated, ns towards the margin
of an ancient carboniferons sea, not averaging mote than tifty fathoms
in thickucss., Of these the productive coal-measures are less thun a
hundred fect thick, The thickest vein of coal detected m lowa does
not exceed from four to five feet; while, in Missouri, some reach the
thickness of twenty-five feet und upwards,

In quality, the coal is on the whole inferior to the scams of the Ohio
Valley. o this, however, some very fair beds form exceptions,

On the Mankato and its branches, several picees of hgnite were
picked up from the beds and bauks of the streams, Some of this lig-
nite appronches in character to cannel coal; but mostof it has it brown
colour, and exhibits distinetly the ligneous fibre, and other structure
of the wood from which it has heen derived.  Diligent search was
made to endeavour to trace this mineralized wood to its source, and
discover the valuable coul-ficld. At one pomnt o fragment was found
seveuty feet above the level of the river, projecting from the drift, but
no regular bed could be detected anywhere, even in places where sec-
tions of the drift were exposed down to the magnesian limestone—~
The conclusion at which thoese gentlemen who were appointed to in-
vestigate this matter arrived was, that the picces oceasionally found
throughout the Minnesota conntry are only isolated fragments dissem-
inated in the drift, but that nodegular bed exists within the limits of
the district.

.“Thé ‘occurrence of strata of brown coal, carthy coal, and bituminous
coal’and slate, on the west side of Great Bear Lake, as 1eported by
Dr. Ricliardson, overlying a vast region of magnesian limestone, like
those of Iowa and Wisconsin, rendered it possible that this lignite
niight be found in partial beds also on the Mankato ; nevertheless, the
observations of the subcrops ou that stream do not leave any hope of
the cxistence of even such local carbonaceous deposits. On the con-
trary, it appears most probable that the pieces found have been traus-

orted from the north along with the drift, perhaps from their very

¢ds on the Great Bear Lake; or from the cretareous or supercretaces
ous lignite formations which were observed by Nicolet, and others, off
towards the Missonri and Rocky Mountains,

In further support of this view of the origin of the lignite of the Min-
nesota country, I may add that, every picce and fragment which the
niembers of the sub-corps could tind was collected and brought away,
all of}_ which when put together and weighed, did not exceed tea
cunds.

I,) From the confluence of the Waroju, to the mouth of the Red Wood
River, which is as far up as the country was explored, different varie-
ties of crystalline rocks, alone, make their appearance, varying in
height from a few feet to 2 hundred and twenty-five feet.  After pass-
ing Little Rock, twelve principal exposures are seen immediately on
the bank of the river, in the distance of cighty miles, the intervals
being covered by alluvium and drift, which-hides them from view,—
The principal varieties are granites and hornblendic rocks, with oc-
casional syenite.  No traces of metallic veins worthy of note were ob-
served traversing these formations.  Iu the gradite, eight miles bLelow
the Red Wood River, some specular iron was found, but only in thin
crusts in the joints of the rocks

The only mineral that promises to be of much value in this region
of country is 2 bed of nodular iton stone, found atatumber of localities
both on the Mankato and Lesuenr Rivers, at the base of the drift, rest-
iug cither on the maguesian limestone or sandstone. This argillace~
ous hed of carbonate and hydrated brown oxide of iran, varies from
one to three feet in thickness,

The middle division of the Towa coal ficld affords, at many locali-
ties, iron stone of various qualitivs, associated frequently with 1ydrau-
lic calcareous cement. and which occurs, either in the ferm of discon-
nected septaris, or regular beds.  In the same geological position, at
many localities, crystalized selenite has been observed, which aceu-
mulates in quantity high up on the Des Moines ; and finally, a few
miles below its Lizard Fork, that miucral cxpands itself into heav
beds of gypsum, or_plaster of Paris, which show themselves on hot
sides of the river, for the distance of about three miles, exposed in
horizontal beds with a thickness of from twenty to thirty feet.

The iron stone occurs sometimes in the form concretionary nodules,
sometimes in contintous bands of several inches in thickuess, inter-
stratificd in the shales,  In the chapter embracing the detailed de-
scription of the carboniferous rocks of Iowa, will be found the analysis
of some of this iron ore, together with other more precise information
regarding it.

On Soapcreek and its branches, in Davis county, where the middle

® A rich vein of lead ore, traversing the Lower Magnesian Limestone,
was discovered on the ¢ Hall-breed Tracty? south of Lake Pepin; Lut this
being an Indian ceasion, it was not reported to the Departmeat for reservation.
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divison of the coal scries prevails, there are several salt springs which
were tested qualitatively ‘on the spot, and found to contain a portion
of common salt (chloride of sadium).  The amount of the precipitated
chloride of silver! as well us the taste of the water, indicsted, however,
By boring, a stronger water might. passibly be
obtained ; nevertheless, the shallowness of these conl mensures, the
frequent ruptureof the strata and consequent loeal reversion of the dip,
together with the fuct of the lowest thvision being composed chietty
oﬁimeston(-’iuslc:ul of sdstone, are unfavourable indiecations of the
existence of deep-seated brine, or of neats of salt, whenee the perenla-
ting waters might become saturated and carry the saline matter to the
surfuce,

Though deficient in productive minerals, such as are reserved by
the Land Oftice, n large proportion of this district consists of rich fer-
tile soil, well adapted to all agricultural purpeses,  Of such is a large
portion of the Town coal field ; and the rexion Iving north both of that
aud the Ilinois coal field, as far as the fulls of the enstérn tributary of
the Mississippi. Some of the Jands of the Des Moines and Cedar Ris-
ers can be scarcely excelled for fertility, perhaps, in the world.

Ou the other hand there are portions of the district, chiefly in the
vieinity of the sources of the Black and Chippewa Rivers, and of the
streams flowing north into Lake Superior, which are, in part so hope-
lessly arid that, in our generation, they will awurediy never be pur-
chased or oceupied ; in part so covered with erratic boulders that the
traveller can step from one to the other for miles, withent sctiing foot
on the drift soil on which they lodge, and that a bridle path for a pack
horse cannot be picked sut over the country they cover; in pat, 1yain
50 intersceted by ponds and swamps, that fish, frogs and water,
fowl must, in onr'day at least, be their only inhabitauts,

In conformity with my instructions, I have herctofore, from time to
time, reported to the Department what portion of these lauds are so
wholly worthless a5 not to justify, in my judgment, the expense of sec-
tionizing or surveying at all, except so fur as may be necessary to coun-
neet the surrounding surviys. These refuse lands amount to fifteen
thousaud miles. 1If, in consequence of the recommendation thus made
they are excepted from the lincar surveys which afe usually extended
by the Government over all its Indian purehases, without examination
or inquiry, the saving to the Land Oftice will much over-pay the en-
tire cost of the survey, the results of which I am now 1cpotting.

A circumstauce which to some may scem trivial, will delay, to a
considerable extent, the settlement of a portion of the District. It is
the prevalence, especially on the Upper Wisconsin, Chippewa, St.
Croix and Black River countrics, and thence north to Lake Superior
and to the British line, of venomeus insects, in such insufferable uan-
tities, that, at certain scasous, they destray all comfort or quict by day
or by night.  Among the piueries of Northemn Wisconsin, and more or
less throughout the whele of the above designated region, the huffalo
gnat, the brudot® and the sandfly, to say nothing ofm.\.'ri:.ulsof gigantic
musquitoes, carry on incessant war agaiunst the equanimity of the un-
fortunate traveller. 1 aund other members of the corps, when unpro-
vided with the necessary defence, have had our ears swelled to twoor
three times their natural size, and the line of our hats marked all
round by the trickling blood. It wus often unecessary to rise many
times, in the course of the night, to allay the fever of the head, by re-
peated cold bathings: and, at_some of the worst spots, we could
scarcely have discharged ourordinary professional duties at all without
the coustant protection of musquito-netting worn over our head and face.

The health, even of the more marshy portions of the District, scems
better than, from its appearance, one might expect.  Thelong, bracing
wintcrs of these northern latitudes exclide many of the diseases which,
uuder the prolonged heat of a more southern chimate, the minsm of t}le
svamp engenders.  Perhaps the healthiest portion of the whole Dise
trict is alung its northern limit, where it is continuous to the British
dommions. At the Pembina settlement, owned by the Hudson’s Bay
Company, to & populntion of five thousand there was but a single

hysician ; and he told me that, without an addational salary allowed
I:im by the Company, the diseases of the gettlement would not afford
him.a living. LR * . * .

Before starting on the expedition, T had obtained from Mr. John F.
Crarapton, of the British Legation at Washington,a letter commending
me to the good oftices of the ofiicers of the Hudson’s Bay Company,
and which procured for usa o+« hospitablereception at the settlement.

On our arrisal at the mouth »f the Assibiboin, Governor Christlic,
then acting as Superintendeut of affaissof the Hudson's Buy Company,
and Governor of the Colony, iuvited us to make his house our home
during our stay on Red River, and enteriained us in the kindest man-
ner. Ihaveto acknowledge the attentions paid to our party by the
officers stationed both at the Upper and Lower Forts.

( 7o be Continued. )

¢ So called by the voyageurs bradery to buin; \he gting producing a
burning sensation.




