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TORONTO, MAY, 1855,

Some Notes of a Visit to t92 Works of the Grand Trunk
Railway, west of Toronto, February, 1855.

By Frrp. CuMBERLAND, Etq., Chief® Engineer of the Ontario, Suncor,
and Huron Ruway.

(Read before the Canadian Instutute, March 3lst.)

Having been favoured some short time since with an inita.
tion to join a party of gentiemen on a private inspection of the
works in course of execution on the Grand Trunk Railway of
Canada, west of Toronto, I availed myself of an opportunity I
had long desired, and having scen much that interested, and I
confess, surprised me, I thought some descriptive notes of the
more interesting points upon the line might be acceptable to
the Institute; andaccordingly Ipropose (without entering upon
any close or technical eriticism), to offer to your notice this
evening the memoranda I have preserved in connection with
the principul objects which attracted my attention.  Works of
this nature scem amongst us to be objects of general interest
only at the time of their initiation, or when, being completed,
we discover that they are of some importance to us; or, if it
be otherwise, the interest which they attract is too frequently
founded on a restless spirit of suspicion—a wilful faculty too
prevalent amongst sume of us for adopting a system of depre-
ciation, instead of (what my experience teaches me would be
the wiser onc), of encouragement and support.

When I started on my visit, therefore, 1 had not been pre-
pared by rumour to fiud very much to gratify or surprise me,
and as I think it part of the business of this Institute to trace
out and follow, as far as the opportunities of its wmembers will
admit, the progress and the mauner of the public works con-
structing abuut us, it may not bealtogether unprofitable perhaps
if I acquaint you with what is dving on this line.

Most of us are acquainted with the system of construction
adopted by the Province as the standard of the Grand Trunk
Railway—that it is one of' more substantial character than had
previousiy obtained either in the United States or Canuda,
founded indeed on the British system, so fur qualificd and
lowered, however, as was necessary to economy, yet consistent
with stability and permanence. The first illustration of this
standard of any mowent is to be found in the Humber Viaduct,
83 wiles from Toronto, over the river and valley of that name.
At the point of crossing, this valley Zextremely picturesque in
character), is 1500 feet wide between bold und precipitous
banks, giving an clevation of 6%°0 to grade line above the
stream. The viaduct consists of 8 piers and 2 abutments,
giving nine spans of’ 60 feet cach, and a total length of strue-
ture of 3G0 feet, the remainder of the crossing being effected
by embankments containing some 80,000 yards of material.
The piers are of white brick on stone foundations, and will be
spanned by wrought iron girders, the weight of metal in which
will be somew! ere about 150 tons.  The construction of these
girders being identical throughout the line (except for larger
spans than those now mentioned) it may be well here to explain
briefly that the guage being 5 67 the girders are placed
77 677 from centre to centre, the top and bottom flanges being
20" wide and the main web 47277 in height,so that the clear width
between the girders is identical with the guage of the road.
Acrass, projecting over, and attached to these are heavy timber
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beams —upon which arclaid the track strings—the whole width
of the floor being 16.0 feet, the tiack occupying the ceutre
amd having a pathway on each side of it protected by handrails,
It would be diflicult to imagme a mere simple or satisfactory
system of construction than this, and on contemplating it one
canuot help reverting with some regiet to these not vey
distant times, (ouly tmmedintely previous indeed to Stepheu-
son and Fairbairn’s enquiries in relation to the Menai Bridge),
when the crossing of such a valley as the Humber would
have been effected by a structure involving much more in-
tricacy of design, vastly more matetial, and far heavier expense.
There is one consideration, however, which mny quality our
lamentations on past labours lost, and it is this, that although
cconomically these structures are far wmore satisfactory than
those in which engincers but recently indulged, they are
undoubtedly less pleasing to the eye and altogether injurious
as in connection with the picturesque, for their outline con-
sists of two-hard horizontal lines, without relief, break or
beauty of any description, a form indeed which how grand
soever the structures in themsclves, will, 1 suspect, mar every
landseape and parallyze the hand of the most soulless artist.

We next came to the Mimico Valley Viaduet, 12 miles from
Toronto, consisting of one centre span of 60 and two side of
30 feet each, giving a {ull length of structure of 162 feet, 28
feet high above water line, and together, with an embankwment
of some 30,000 yards, constituting « crossing of 600 feet iu
length.

The nest work of importance is that in the valley of the
Etobicoke at Brampton, 20 miles from ‘Foronte, which is 1500
feet wide, having two girder bridges of' 60 feet span cach.

At 27 miles from Toronto we come to the most important
structure of the line, forming the crossing of the valley of the
River Credit, 2000 fect in width between banks. It consists
of 8 spans of 96 feet each, giving a full length of structure of
031 feet, the remainder of the crossing being by embankment
containing about 150,000 yards of material, about half of
which is from a cut on the west side in indurated chay similar
to the specimen which T present.

The piers and abutments of this structure are constructed
entirely of a very beautiful quality of sandstone of fine close
and hard grit, and of a very agreeable warm colour. This
stone is brought by tramroad from the Georgetown quarries, 4
miles distant, and as it has attracted much attention recently
as a material available for Toronto works I have secured a
specimen for your inspection.  Of thisthe piers and abutments
arc constructed in courses rising from 2/67/ to 18 in height,
with sclf face, 3/ beds and joints aud bold 37/ drove arrises at
the external angles, with two bold plinth courses and tooled
capping for girders.

These wmasses of masonry, of a deseription unsurpassed by
anything I had previously seen in Canada, rise to a height of
115 feet above the water line, and this in connection with the
great length (nearly 1000 feet) results in an effect which is
grand in the extreme, although of course the appearance is
marred as yet by the incompleteness of' the structure, the pre-
sence of temporary trustle work and the want of unity which
the absence of the girders begets.  On enqguiry I find that the
masonry, whea complete, will consis‘t of 13,Q00 cubic yards,
and the weight of the wrought iron girders 405 tons  Much as
one is gratified on a first view of the Humber viaduct, on secing
that at the Credit one is tempted to regret the necessity existing
there for the use of brick; for the Georgetown stone, built in
the bold style adupted at the Credit, gives such complete
assurance tg the mind of perrannent stability, snd such satis-
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faction to the eye by the play of colour on its fuce that it tends
to dissatisfy one with w material in itself unimpenchalle but
relatively inferior.  'The givders to be used at the viaduct being
of 96 fect span arve of diffevent construction to thuse we have
already deseribed.  Tastead of the two single web girders as at
the Humber, here we have single tubular givders, 70" high
and 70" wide, with the trick on the top of” it and projeeting
sidepaths as before, giving a full width of floor of 16°0”, each
girder weighing somewhere ahout 50 tous,

In the same style of masonry and of material from the same
quarries we came, at about a wile further westward, to a 23
frot arched culvert, with a vertical height of 66" to springing,
and containing, I was told, about 3,000 cubic yards, with an
embankment over of about 194,000 yards, crossing a valley
1,500 feet wide. I observed here an excellent expedient for
securing a double use to these culverts, for after allowing suf-
ficient height for the puassage of the strean, by making a set
off on the tice of cach side wall a bearing is obtaiued, joisting
laid and planked, and a roadway thus provided above the
waterway. We subsequently visited a 15 foot arched culvert
of similar character 1} miles further westward, coming, at
about 31 miles from Toronto, to what is called * the Lindsey
cut,” a work which has given much trouble in consequence of
the character of the material—hard cemented gravel—through
which it is made. OF this I have secured a specimen, and
although probably most of us have encountered material some-
what approaching it in difficulty of working, few of us have
been tried by a cut in it such as this, 30 fect in depth aud
containing 173,000 yards.

In succession to this cut and immediately beyond it we
entered another 60 feet in depth, containing, we were told,
abom 25,000 yards, in limestone rock of excellent hydraulic
quality, the cement from which, setting somewhat slowly but
with great tenacity and hardness, has been generally used
throughout the works.

TImmediately beyoud this again, after passing over the em-
bankment filled from these cuts, we came to another (called
Scots) which, containing upwards of 192,000 vards, it wus
a relief to find, of pure sand, although as it approached to
quick, it seemed to give some indication of trouble

Passing o 13 foot arched culvert similar to those already
described, at 363 miles. we reached the sunmnit between Toronto
and Guelph, which is 991 feetabove the level of Lake Ontario.
Here is a cut in indurated gravel from which some 36,000
yards have been taken.

Three miles further westward is another 25 feet arched
culvert, buiit in limestone of highly fussillated character.  The
stylo of this masonry was even heavier than that of those pre-
viously visited, but like those, it was finished with bold self-
{aces and drave arrises, the arch stones being, it I remember
rightly, tooled. I name this because I think this seyle of
masonry highly applicable to works of this nature, and far
superior (by reason of the play about the face, relieved as it iz
by the wide arrises which define the strict outline of all angles)
far superior to any higher finish or tooled fuces which in my
judgment impart tameness when adopted in massive structures,

At 40 miles from Toronto we come to the Eramosa Valley
Viaduct over the river of that name and near the Village of
Rockwood. The full width of this structure is 570 feet, com-
prising 8 spans of 60 feet each, the full width of valley being
1209 feet, crossed at an elevation of 45 feet above water line.
The stone used in this structure is obtained in the immediate
vicinity ; the whole district around it, on the east side of the
‘river, presenting a bare broken face of highly fossillated lime-
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stone roek, abounding, we were told, in caverns of large eapa-
city and-interesting charaeter, well worthy of the visit, which
want of time obliged us to decline. At Framosa the style of
masonry consists with that of the other structwies, but the
colour of the stene, which varies from grey to purple, and
passcs in parts into a lighter ochicons tint wives it a distinctive
and peculiar aspect as compared with the other vinducts, and
one which, although preferied by some of my companions, I
did not aldmire su mach as the warm and even face of the
Georgctown material,

The quantity of stone lid in the Ermosa structure, (the
masonry of which is fully completed), was 5000 yards, the
cibankment connected with it containing 80,000, and the
weight of metal in the givders being about 125 tons.

Passing on to Guelph, (where the road secms to me to have
been lucated somewhat strangely, although doabtless with good
reason, vight through the heart of the town), we find the most
peeuliar structur> on the whole line, and one indeed for which
few, if any, precedents can be found.  This peculiarity is due
to the crossing ot the Speed River at right angles on and over
the line of a street which is approached at each end and on
each side of the river by other strects, also at right angles. In
crossing the river therefore at this point it was necessary to
preserve the common road on the same site as that to be oceu-
pied by the railway and to connect that roadway at cach end
with the streets abutting upon it. This Las been affected by
the viaduct in question, which is 580 feet in length, comprising
six spans of, 60 and one centre span over the river of 80 feet.
But instead of solid piers of the usuzl width, there are two
rows of piers, leaving a transverse opening of 20 feet wide
between them, spanned by short transverse wrought irou beams
to receive the longitudinal girders or tubes in the direction of
the il and roadway, <o that throughout the length of sume
600 feet the railway will be above the road for which 4 head-
way of about 20 feet will be left clear of the transverse beams
beture mentioned; in fact, except that this work is on ferre
Jirma it illustrates the same conditions of use as the new Sus-
pension Bridgze at Niagar, with the carviage way humediately
beneath the milrond.  That any local necessity exists for 1e-
taining the road in its old position or fur forcing the location
of the milway to its site is not very apparent, but Municipali-
ties are not always as considerate as they should be, and scem
sometimes disposed to test their strength by the pressure of
some unreasonable prejudice.

At 531} miles from Toronto, and 6 miles beyond Guelph, we
visited what is called the “Jack hill cut,” in iudurated clay
and hard pan, of a depth of 40 feet and contents of 161.000
yards. So ¢l e and compact is this material that the sides of
the wully stand for the full 40 fect at a perfectly fiir and ver-
tical face ; and I traced on part of it which had been excavated
from nearly 2 years since, the marks of the pick as sharp and
clean as though they had been recently made ruther than stood
esposure through two winters.

In connection with these deep cuts, I availed myself of the
opportunity for noticing the effects of the then recent heavy
fall of snow in relation to the probuble obstruction of traffic.
The general depth of snow over the surface of the country
was from two to threc feet, and it drifted very considerably in
places, suflicient to illustrate fully the circumstances of our
average winters. I found almost universally that cuts from 5
to 15 feet were comparatively choked by drift, and that as the
depth above 20 or 25 feet increased, the deposit was diminished.
In the cut at Jack’s hill, 40 feet in depth, although the snow
was two feet deep 2t the summit of the sides, there was cer-
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tainly not more than from 2 to 4 inches in the bottom. This
result has been attributed to active passage of the wind throurh
the cut, although of course wuch must depend upon its diree-
tion s in relation to the bearing of the ent

At 578 wiles from Toroate we came to the Grand River
Viaduet, comsisting of three land spans ot 69 feet ecach, and
two over the river of 96 feet each.  The full width of the
valley is 2300 feet, of which the structure oceupies 440 feet,
the remainder consisting of an ombankment contatning 138,000
cubic yards, the grade line being at an clevation of 47 fect

above the water.  The prers and abntments are constructed of

a grey limestone (from quanies in the township of Puslinch,

2 miles south-eastward from the works), und built of the same
class us T have betore described, the quantity of stone luid
being 4000 cubie yards, and the weight of metal in girders
sume 200 tons,

This was the last stiueture of importance which we visited.
Puassing through Petersburgh, however, we gained a point
about %6 wiles trom Torouto, which is the summit of the whole
road, and 1003 feet above the level of Lake Outario and 664
feot above Lake Huron. These levels give a difference in
altitude above the sea of 339 feet between Lakes Ontario and
Huron, and this difierence consists, within one fuot, of that
ascertained by the suiveys of the Northern Railroad Company
extended fiom Toronto to the Georgian Bay.

It does not, huwever, agree with Baytield's obscrvations as
published in Scobie’s maps,—where the difference is shewn to
be 361 feet. The railway profiles, checked as they have been
by each other, will probably be accepted as the more relizble,
especially when we remember that Bayfield traced his levels
through the 8t. 2air River, where we may conclude he made
his error in exaggerating the fall. ’

Tmmediately to the sunthward of the summit, in the Town-
ship of Wilmot, and two miles west of Petersburgh, is a mound
known as Farl's Hill, said to be the highest point in Western
Canada, and ascertained by the engineer of tie Guelph Rail-
way to be 1186 feet above Lake Ontavio. I huve not had any
opportunity since my visit to that point of ascertaining the
height of the Blue Mountains of Collingwood, but I am
strongly disposed to believe that their altitude is considerably
in excess of that of Earl's Hill as reported.

Such is a brief sketch, deseriptive of the prineipal structures
and works of the Taronto and St. Mary's Railway. 1 have
not attempted to do more than give an idea of their character,
which is so simple as almost to make their description monoto-
nous.

One system and principle of constiuction being adopted
throughout, the only special exeeption being the Speed Viaduct
at Guelph, little remained to be told, after one bad been des-
cribed, beyond the extent, capacity and materials of each.
Together they form as perfect a group of railway structures as
I ever desire to see, for whilst their simplicity satisfies the
feeling of the most prudent ceonomy, their materials are so
exceptionable, the character of the workmanship so excellent,
and the taste of their finish so fitting, that one is satisfied with
them as works of the most substantial permanence. For my
part, I confess to having been most agreeably surprised when
[ found works of such a class construeted in connection with
a Canadian enterprise; and whilst the immcdiate object of this
paper will have been served by directing the attention of the
Institute to them, I shall be better pleased if it induces mny
enginecring brethren to journey over the ground which I have
travelled with so much satisfaction and not a little profit.
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Additional Note on the Object of the Salt Condition of
the Sea.

By Prof Cuavmas, Uneeersuy College, Toronto.
(Comnnnedted to the Cenadean Tnsicr, gl 14k, 1835)

Subsequent to the publication in the March number of our
Journal, of a brief memoir on the ohjeet involved in the salt
condition of the sea, my sttention has been called by the Di-
rector of the Obsenvatory at Washineton—the well known
Licutenant Maury, of the United States Navy—to a very ela-
borate paper on the same subject, embodied in the explanatory
portion of his admirable Wind and Current Charts * On
opening Licutenant Maury's volwe, v first impression was,
that Uhad been anticipated in my views. This, however, is
not the case, as will be seen by the vubjoined letter, i which I
have attempted @ eritical review of the entire question.  Ac-
cording to Licutenant Manry's theory, the sea is salt in order
to produce cirenlation 5 aceording o wine, in order to regu-
late ccaporation.  The two, nevertheless, may not be irrecon-
cilable.” Mo a phenomenon, indeed. of o complicated a cha-
racter, more than one object is undoubtedly attached.

TO LIEUT. MAURY, LLD.
Sunesntenden? of the Nutwnal Olbservatory, Waslangton, §e.

DEAR SIR,—I beg to return yow my best thanks for your
kind present of a copy of the sisth cdition of the ** Wind and
Current Charts.”

When I seut to the Canadian Tustitute my Note “On the
Object of the Salt Condition of the Sea,” helieve me, I was
altogether unaware of your previous publications on that sub-
jeet. My paper wis read aud diseussed some wecks before it
appeared in the Juns aal of the Institute ; but no notice of your
highly important wosk wus clicited frons any of our members.
Asitis, 1 shall remedy the omission, so far as it lies in my
power to do so, by calling attention to your views in an addi-
tional Nute on the subject, tu appear, it possible, in the May
number of the Jouwrnal.

Will you allow me, however, with all due deference to one so
deservedly distinguished in this branch of enquiry as yourself,
to call in question the justness of sume of your inferences?

If T understand the matter rightly, your hypothesis is to the
following cffect, namely, that the salt condition of the sea has
fur its object the production of « system of circulation ; this
circulation being effected, first, by the surfice water becoming
salter (and hence heavier) by evaporation, and s0, sinking
downwards, and giving place fo the lighter water from below ;
and, secou:dly, by the labvurs of coml animals, and by vital
agencies geuerally, in removing the lime and other salts.

To the correctness of the latter view, I most willingly con-
cede; although I can scarcely look upon the cause in ques-
tion as sufficiently interse to produce the phenomena of
aceanic currents, according, if Linistake not, te your sugges-
tion at page 188 of the ubove-mentioned work. This, how-
ever, in the present state of our knowiedge, is a mere matter of
opinion. The merit of the euunciation belongs entirely to you ;
for, although writer after writer has instanced the compensa-

# Explanatory and Sailing Directious to accompany the Wind and
Carrent Chaits.” By M F. Maury, LL D, Licut. US.N. 6th Ed.,
1854. The study of this interesting volume cannot be too strongly re-
commended to all engaged in pbysico-geographical inquiries. At page
177 thero is & dishinct chapter on the * Saltness of the Sea.”—LE. C.
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.
ting power of the marine Mollusks and Radiata,* in withdraw-
ing fiom the sea the varivus salts biought iuto it by aivers, no
onc appears to have hinted, even, at the fuither efteets due to
this action.

But these organic agencies me mainly vefertible to the ub-
straction of the lime salts from the sea water; the object of
the chloride of sudium—the principal saline constituent of the
pressure of the sea—Dbeing svught to be explained by the first
hypothesis ;1 and it is here that I venture to differ from you,
and to prefer my own explanation, as published in the March
nunber of the Canadian Journal.

The surface water of the sea would neeessmily be rendered
salter, and consequently heavier, than the underlying strata,
were no antagonistic influences at work; but 1 think we have
sufficient experimental evidence to show thut the effects of eva-
poration are counteracted by the constant additions of fresh
water which the occan receives at its surface, and by the com-
paratively high temperature of this latier (the surfice) in these
regions where evaporation is the most active. Comte d’Archiace,
in his compendium of the Physics of the Globe (Vol. 1 of his
Histoire des Progrés de la Géologic) has the following obsers-
ations :—* Les recherches faites sur la composition des caux
recueillies en mer pendant le voyage de lu corvette La Bonite,
ont démontré que dans I'Ocdan Atlantique, le Golfe du Ben-
gale, I'Océan Indien, ct I'Océan Atlantique Méridonale, la
densité gencrale de Peau prise & la surfuce était muindre que
celle de I'eau prise & une certaine profondeur.  Une scule ex-
ception X cette régle a été reconnue. A une scule exception
prés aussi, le degré de salure est plus prononeé au fond [1 sup-
pose he means at considerable depths, not absolutely at the
bottom] qu’ &t Ja surface.”Y  This viewis in accordance, I be-
lieve, with the usually received opinion.§  IFromalf that I have

* And we may add that of marine vegetation also. Dr. Lyon Play-
fair was, I believe, the first to suggest the action of Algw in abstract-
ing carbonic acid from the water, and thus setting free the carbonate
of lime.—E. C.

1 ¢ The vapor is taken from the surface water; the surface water
thereby becomes more sali, and consequently heavier; it thercfore
sinks; and hence we have due to the salts of the sea, a vertical circu-
Jation, viz., a descent of heavier—because salter and cooler—water
from the surface, and an ascent of water that is lighter—beeause it is
not so salt—from the depths below.”’—Licut. Maury ; Wind and Cur-
rent Charts, 6th ed. p. 182. This view has been entertained, however,
by other observers. Thus, Sir Charles Lyell, in his ¢ Principles of
Geology,” has the followingremarksin reference to the Mediterrancan
—¢ After evaporation, the surface water becomes impregnated with a
slight excess of salt, and, its specific gravity being thus increased, it
instantly falls to the bottom, while lighter water riscs to the top, &e.”
But here we have to consider, how far this surface water could sink
without yielding a portion of its extra salt to the surrounding water,
and so rendering the whole uniform. I question altogether the proba-
bility of a vert.cal descent of this kind taking place in ordinary scas,
at least to any dcpuis.  Over broad arcas, morcover, it would neces-
sarily be subject to freq.aent and often long-continued interruptions.—

1 ¢ Tho results of the chemical examination of samples of sca-water
collected during the voyage of the corvette La Bonite, have shown,
that, n the Pacific Occan, the Gulf of Bengal, tho Indian Ocean, and
the South Atlantic, the general density of water taken from the surface
was less than that taken from a certain depth. Only a singlo excep-
tion to this law was noticed. With "ittle more than a single exception,
also, the degree of saltness was geeater at great depths than at the
surface.’®  See also comp. rend., vol. vi., p. 616, from which the above
is quoted.—E. C.

¢ Theoretically, the surface water, owing to evaporation, should be
slightly cooler than the stratum of water immediately below it. I
allude, of course, to warm and temperate seas.—E. C,

OBJECT OF THE SALT CONDITION OF THIS SEA.

(1855

read and thought upon the subject, it appears to me that in the
phienomenon of the, so to say, reversed incqualities of tempera.
ture between the surface and deep water in the intertropical
and polar regions, we have the main cause of oceanic move-
ments. With all this, however, I do not mean to infer that
the principle annyunced by you is to be wholly disregarded, in
vur attempts to frame a satisfactory hypothesis respecting the
vbject of the saltness of the sea.  In stiving to uphold my vwn
theory, I have done so, perhaps, in too exelusive a spiit.

With regind to the otigin of the saline components of sea-
water, you adopt, 1 perceive, the views of the elder Darwin and
others, to the effect that these components have been entively
despoiled from the kand, by springs and rivers, and so canied
into the deep, the action continually going on. But here,
again, you must allow me to ¢iffer from you. My reasons for
this dissent are the following,—First, the striking prepender-
ance of chlotide of sodium over the other salts in sea-water ;
whereas, amongst the saline matters generally present in river-
water,it by no means occupies a very censpicuous place. Buteven
it the sea were fed by brine springs instead of rivers, my argu-
ment would still hold geod; for in nine cases certainly out of
every ten, these brine springs would be but returning to the
ocean, what, in former geologieal epochs, the ocean had ren-
dered to the land.  Fownes's assertion, quoted in your note at
page 179,* appears to me to be altogether untenable, or at least
without true bearings on the point at issue.  Lukes, so pecu-
larly conditioned as these of which he speaks, have evidently
not been rendered salt (in the common acceptation of the term)
by the rivers which flow into them, but have been salt from the
beginning—as portions of ancient seas cut off from thie main
ocean by geological changes.  Secondly, according to thisview,
the sca at one time must have been far less salt than at pre-
sent, and have gradually become salter and salter—an infer-
ence, the assumption of which is scurcely warranted on
pakeontological data.f

I'his objection might be met, however, by assuming that marine
life was created, as a compensating agent, so soon as the sea
attained to its present saltness, and not before. I place, there-
fore, no great stress upon it.

Finally, may we not legitimately scek to ascertain why chloride

» «Thecase of the sea,” says Fownes, ¢¢is what occurs in every
lake into which 1ivers flow, but from which there is no outlet cxcept
by evaporation. Such a Jake js invariably a saltlake. 1tis unpos-
sible that it can be otherwise; and it is curious to observe that this
condition disappears when an artificial outlet is produced for the wa-
ters "—Licut. Maury. To this I reply, that, owing to thc compara-
tively smull amount of chioride of sodium in ordinary river waters, 8
lake of this kind, if originally fresh, would become silted up by depo-
sition of carbonate of lime, &c., long before it could pessibly exinbit
the composition of the ocean.  Anoriginally salt Inhe would neces:arily
become fresh in course of time, if river waters were constantly poured
into it, and an outlet also provided by lower levels to the sea. If we
place at three different levels, an empty vessel, & vessel contaiming a
salt solution, and onc filled with ordinary water, this latter occupying
the highest level, and connect the three by strips of filtering paper,
or a fcw cotton thrends to act as syphons, the contents of the middle
vessel (here representing the salt lake) v.ill be gradually replaced by
the water from above, and transferred to the under vessel. Where no
outlet is provided, local conditions, on the other hand, ns in the case of
the Dead Sea, may modify to a marked extent the original composition
of the water.—E. C.

4 I am quite aware that the study of Fossil Ichthyology offers some
slight support to theview mentioned iu the text; but this, at the best
of doubtful acceptation, is completely outbalanced, on the other hand,
if we take into consideration the immense numbers of radigted ani-
mals, brachiopods,cephalopods,and other types which preceded fish-life,
and which were undoubtedly marinc.—E. C.
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of sodium should have been chusen by Divine wisdom in pre-
ference to other salts, as the chief constituent of the solid matter
of the sea.  Apart from its munifold ecunoniic applications, I
feel assured that some abstract principle is involved in its selec-
tion. 1 have been trying to devise some experiments to eluci-
date this, but hitherto without success. May not, however,
the primary cause of its sclection lie in the extremely slight
variation which it exhibits in regard to its solubility in water
of very different temperatures ?

Trusting that you will luok upon these observations, as they
are meant, in the light of a fiiendly interchange of opinion,

I am, dear Sir, most truly yours,
EDWbp. J. CHAPMAN.
University College, Toronto, Canada West,
Apiil 3d, 1835.

The Unity of the Human Race.

The question of the unity and common origin of mankind,
with the econsequent opinions as to the human race consisting of
only one, or of several species, prowise, from various causes,
to become one of the most prominent scientific problems of our
duay. The descent of all mankind from a single pair, has indeed
until recently been considered, if not as an estabhshed point,
as one scareely open to dispute.  The teachings of Seripture,
and espeetally the Mosaic narrative of creation, were supposed
to affirm this with an explicitness which scarcely admitted of
discussion.  The progress of inquiry, however, in various
directions, leading to very remarkable end unforseen conclu-
sions relative to the creation and extinction of species, and the
geographical distribution of plants and animals, has revived
inquiry in regard to the tenability of the opinion that mankind
cousists only of u single species, descended from one pair. The
interest in the conclusions to which it may lead, has, moreover,
been cunsiderably extended throughout the American Conti-
nent by the peculiar circumstanees under which different vari-
ctics of the human tamily are heve associated together ; though
it way perhaps adwmit of question, how far the prejudices of
cast, and the motives of self-interest, or political bias, leave the
Americar of the United States open to the impartial investiga-
t.on of thic important inquiry.

‘The most recent work devoted to this subject, is the
“ Types of Mankind,” issued only last year from the Philadel-
phia Press, by Dr. J. C. Nott, and Geo. R. Gliddon, Esq., but
embracing contributions frum various distinguished American
savans, and onc of special interest furnished by Professor
Agassiz.  The last of these contributions has excited renewed
attention at the present moment, owing to peculiar circur-
stances. The vacancy of the Chair of Natural History in the
University of Edinburgh, occasivned by the lamented death of
Professor Edward Forbes,—noticed in a recent number of the
Canadian Journal,—has induced some influential men in the
Scottish capital to name Professor Agassiz as one peculiarly
fitted in wany ways to oceupy the room of that distinguished
naturalist and palxeontologist.  The consequence, however, of
the first movements, made with a view to recommending this
appointment to the officers of the Crown, who are the patrons
of the Chair, has been to excite a keen controversy as to the
compatibility of the views entertained and advocated by Pro-
fessor Agassiz, with the responsible trust of an educational
appointment in oae of the national Universities. ¢ We have
o fear,” says sne writer, ¢ that the Bible rightly interpreted,
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and the discoveries of Science rightly and thoronghly investi-
gated and defined, wili ever be found to clush; because we
belicve that they are equally, slthough through diflerent
chanucls, a reveluiion of the same Deity.  But we do believe,
and greatly fear, that crude and imperfect speculations, carried
on by an ingenivus and clever maun, suc us Agassiz is, in
presence of ingenuous and ardent youths, may unscttle the
faith of many, and cftect a world of miscluef.”

We are rather inclined to belicve that greater credit is
nttached to the influence of scientificteaching in producing the
scepticism prevailing among some portion of the students of
science, than a more rigid investigation of the premises would
be found to justify. Sceptical men of science have indeed not
unfrequently made use of their science to defend their scepti-
cism, but we are not aware of even one solitary instance which
can be produced in which science, even when misinterpreted,
has made a sceptic of a believer.  Truth ticed not fear inquiry;
and in this question of the unity or plurlity of the human
species, as in all others, now that it has been broached, the
greater latitude there is allowed to free inquiry and discussion,
the sooner will its ultimate decision be recognised to be in
harmeny with Revelation, when rightly interpreted. It is a
manifest injustice, however, to speak of the cautiously ex-
pressed views of Professor Agaseiz as * crude and mperfect
speculations ;" or to represent him as a sceptic, because of his
thus exercising the right of private judgment in relation to
scientific research.  On this subject Dr. Horatio R. Storer, of
Boston, an American Physician temporarily resident in Edin-
burgh, supplies the fullowing interesting information, in a letter
addressed to one of the newspapers of t! at city, relative both
to the opinions and domestic hubits of the distinguished
American Naturalist :-—

¢ For several years a pupil of hie, and for 2 longer time sharing
largely the privilege of intumate acquaintance, I may be allowed to
state, that, so far {rom being an iwreligious man, or expressing opinions
that, if properly investigated, would prove him an unbeliever, Professor
Agassiz i8 at once an earnest and enthusinstic inquirer into the hidden
mysteries of past and present life, and a very devout Christinn—
n believer in the revelation ot God through His Word, as in those He
has made through his works.

+¢ Into the merits of the question of man’s identity of origin, this i+
not the place to enter; .o properly discuss the arguments that have
been brought forward on either side would require many pages and
hours. The advocates of several centres of hirth and subsequent
divergence thence, have only claimed that hike those of geolopy as now
by all received, yet o lately condemned as overturning Scripture, they
but render certain 2vidence given by nature, and otherwisc unintelligible,
subscrvient to, and explanatory of, the teachings of the Mosaic record.
And, besides, diversity of origin by no means implies diversity of
species, nor is it so used.

« Never huve I heard Agassiz say one word implying, nor do 1
believe he holds, that any tribe or vanety of man, however degraded,
whether black or not, has not a living soul, capable, under favourable
circumstances, of indefinite development, aud of becoming fitted for
the Christian’s heaven.

¢« Among other courses of popular lectures delivered by him, many
of which have been repeated in various parts of America, and most
fully attended, was one several years since upon *¢ The Plan of the
Creation.” No one could hase heard this course, either in whole or
in part, without a quickened faith in the Almighty, All-wise, All-
loving Creator.

¢« His religious views are very strong and decided. The circum-
stances of his early life in Switzerland could indeed but have rendered
them so, his father having been a clergyman, and, I think, of Lutheran
tenets. That father's old friend, now or lately pastor of a German
Church in New Orleans, followed the son to America, devotedly
attached to him, and for a long time was his domestic chaplain. Those
quaint and fervent home religious services, at which I have been
present, are still vividly before me.”
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But the interest sttaching to this discussion invelves much
more than the character or acligious belief” of any single
scientilic enquirer, und it may not be uninteresting to the
readers of the Cunadiun Journal, to peruse the tollowing
abstract of an wticle published recently in The Seotsmean
and which from the initials C. M. attached to it is no doubt
from the pen of Charles Mactaren, 1.1 8.E., long the talented
editur of that journal, and now well known among the scientifie
gedogists of the Scottish eapital.  ‘Lhe article is expressly
written to refute the arpuments advanced by a mewber of the
Ldwburgh corporation, in prouf of the disqualitication for a
chair in u Scottish University of any one ventuiing to enteitain
a doubt as to the unity of the human rwe; and fuither to
show that the doubt 1eferred to is less novel or startling than
unscientific readers may be aware of.

Reterring to the arguments of this civie censor, the writer
observes :—

* He scems to me to consider the question respecting the uniy of
the human race as une that had never been agtated tilt Agassiz pub-
lished the mumwir aeferred to. 1 thought it had Leen universally
huowa that, from the days of Aristotle downward, opinions have been
divided upon the subject; that, while some maintained that the white,
black, yellov., and red men were distinet specics, the progeny of dis-
tinct promefive puirs, others held that they were merely varicties of one
spraiey, and all sprung trom » single pair. Butfon, the great authority
ot the lnst century, be ieved in the unity of the human race: but, in
deference to those who embraced un oppesite opinion, thought it
necessery to argue the question, not on theological, but on physiolo-
gical grounds.  Cuvier, the founder of scientific zonlogy, ¢come to the
same conclusion, but apparently with hiesitation, and on the narrow
ground that mulattoes and other human hybrids have offspring bihe
themseives, winle among the lower animals mwongrels were supposed
0 be universally barcen.  He does not ray that the human specics is
single, but ** worldd appear to be single, minee the mingled progeny of
all the individuals composing it is fecund.”*  And the learned tians-
lator, Dr. Carpenter, sntorms us, m a uote, that Cuvier's argument
rests on a sandy foundation, tor that some hybrid animads are truattul,

I 15235, Bory St. Vincent, a far-travelled naturalist, and cditor of
the  Dictionnawre Classique d'Histoire Naturelle,” published 1’ Howone,
Lssue Zovlogique sur le genre Huma.n, in which he maintained that the
human race cmbraces fifteen diflerent speaics, derived trom ng many
prinutive pairs,  Fhe book, it two velumes, has run through three cdi-
tions at least.  In the following year a work appeared on the same
sulyeet 1 ene volume by M. Desmouiing, an anatomist (Histoire Na-
tuselie des Races Humaines), who divides mankind into suxteen distinet
species.”

It is therefure apparent, that Agassiz is by no means the first

who has bruached the opiniun that mankind dues not cunsist of’

one, but of several species; nor did the doubt it implies, which,
when finst bruached, presents so repulsive an aspect to many
goud men, deter the learned and pious Dr. John Pye Swith
from giving the inquiry an impartial eritical review in his work
on “Theaclation between the Holy Seriptures angd some parts
of Geological Science.”  Note 15 of that work contains a ¢ dis-
sertation un the varieties of the HJuman Species,” in whichthe
leatned divine remarks :

¢« <1t would be wrong to concenl the difficulties with which the sub-
Ject is surrounded, however satisfied we may be with the evidence in
favour ot the dezcent of all mankind trom one original prir of annes-
tors.”  To the unscientific reader theee difficulttes may appear to be
far-fetche I novelties of modern scepticism, but inquiry proves them
to bz as hittle novel as baseless.  They were felt by writers in very
ancient tunes 5 as appears from a targum, or old Jewish paraphrase,
of Genesisii. 7, quuted by Dr. Pye Smith, in which it is explained
that Gol created man red, Elack, and white.

* Dr. Smith admits that the action of the solar Jight and heat in

* «Quoque l'espece humaine parawse unique, puisque tous les in-
dividus peuvent se méler indistinctinent, et produire des individus fe-
conds,”” &e.
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tropical climatey only produees variouy shades of hrown, but ¢ wehave
no anstance of o wlate tamily or community acquiring the proper
negro coloury” nor of a negro family becoming of a heaithy Europenn
wlite, except by intermarvinges. Thix permanence of the white and
black complegions simggests another difienlty.  * The recent explor-
ings of the Egyptian tombs and tewples have brought to light prctures
of native Bgyptinng, and of men and women of other nations, cotn-
prising regrocs, who are distmgwished by thewr characteristic toom of
face nwd then completely black colour.  Some of these lnghly interest-
ing representations nre proved to be of the age of Joseph and enrlier,
and <ome in which the negro figures occur are of the cighth century
after the flood.  Assunnug, then, that the complexion of Noal's famity
wax what 1 have ventured to ~uppose az the normal brown, there was
nut ime for a neyro race to be produced by the operation of all tho
causes of change with which we me nequamnted.”  Who, indeed, will
helieve that a Spanard trausplanted to Guinea would boeome a negro
in twenty-four generations ¥ The force off the ubjectivn is vastiy in-
creased when we aefer to the hustory of the Berbers, Tibtoos, and
Tuaricks, all speaking the snme radical loguage, and spread over the
onxes of the Sahura, from Moroceo to Egypt, who liave lived under the
same buraing sun with the blucks singe the time of Herodotus (2300
years), and ave only brown—no more negroes than the Moors or Egyp-
tsuns,

* Adam might be the first ereated man, the protoplst of the race,
a fair represcutative of all ity qualitiev, without heing literally the fa-
ther of all mankuul.  « Mr, Edward King, a zealous Christian,’ says
Dr. Smith, *strenuously maintained the opinion of the plurahty of
homan ancestry.”  The illustrious Dr. Arnold of Rughy also held that
¢ the physiological question was not settled.” ¢ Nor ean we oflirm it to
be nnimpossibility that the Mmighty Creator #hould have seen fit to
bring originally into being duplicates, triplicates, or other muitiples of
pairs, formed so nhke that there should be no specific difference be-
tween them.’

*With regard to Acts xvii. 26, it cannot be proved that ¢ one blood’
necessarily signufies descent from n common ancestry : for, ndmitting
a specific identity, though having procecded from distinet foci of crea-
tion, both the physical and mental characteristics would be the same
in afl essentinl qualities.

¢ But af we carry our concessions to the very Iast point—uf the pro-
gress of investigation should iisleed bring out such kinds and degrees
of evidencens shall righttully turn the seale in favourof the hypothe-
sig that there are sevemtl races of maunkind, ench having ongimated in
a different pair of ancestor-—what would be the consequence to our
hizhest interests, as rational, accountable, and iwmortal beings?
Wouid our fuwith, the fountain of motives for love and obedience to God,
virtuous self-government, and universal justice aud kindness—would
this fuith, *the substance of things hoped for, the evidence of things
not seen,’ sustain any detriment, after, by due meditation and prayer,
we had surmounted the first shock? Let us survey those comse-
quenees.

¢ «If the two first inhabitants of Bden were the progenitors, not of
all human beings, but only of the race whence sprung the Hebrew fa-
mily, still it would remain the tact, that el were formed by the im-
mediate power of God, and all their circamstances, stated or implied
in the Scriptures, would remain the sume as to moral and practical
purposes.

‘¢« Adam would be ‘a fizure of Him that was to come’ the Saviour
of mankind; just as Melehizedek, or Moses, or Aaron, or David. The
spiritual lesson will be the same.

¢ ¢ The sinful character of all the tribes of men, and the individuals
composing them, would remain determined by the most abundant aud
and painfully demonstrated proofs, in the history of all times aud
nations. The way and mauner in which moral corvuption has thus
intected all men, under their several heads of primeval ancestry,
would be an inscrutable wystery (which it 13 now); but the need of
divine merey and the duty to seek it would be the same; the same
necessity would exist of u Saviour, a redemption, und & reunovation of
the internal character by cfficacions grace.

“+That the Saviour was, in his human nature, n descendant of
Adaw, would not militate azainst his being a proper Redeemer for all
the races of mankind, any more than his being a descendant of Abra-
ham, Judah, and David, at all diminishes lus perfection to save us,
¢ sinners of the Gentiles.’

¢+ Sone difficultics in the Scripturc-history would be taken away ;
such as—the sons of Adam obtaining wives not their own sisters ; —
Cain's acquiring instruments of husbandry, which must have been
furnished by miracle imnmediately from God upon the usual supposi-
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tion ;—Hhis npprehensions of summary puni-lunent: *any man that
findeth e will <lay me’ ;—his flecng imto another region, ot wiich
Jasephus o understands the teat as to attirm that Caun obtained confe-
derates and became a phunderer and robber, smplying the existe <¢ of
a popabation beyorad ns own Gunily :—and s bkding o voty,” acon-
giderabile collechom vt habatation..

¢ Thus, 1t contrarily to all reasonable probability, this great ques-
tion showid ever be deteviuned in the way opposite to what we now
think the verdict of trath, the higlest iterests of man will not be
affected.’

I then Agassiz adopts the idea that the human family has a plu-
rality of ancestors, it ix evident that ke hoids 1t in common with
lenrned, pions, and goad men, and it is plan that the doctrine would
not have disyuabfied him in Dr. Pye Smuth'< estunation tor any char
of Natural History.”

These observations offer a fair summary of the arguments
which present themselves to the mind of an earnest and
thoughttul inquirer in refercuce to this extiemely difficult
question.  The stmple declasation addressed by St. Puul to the
assembled Athenians, that God has * made of one blood all
natjons of men to dwell on the face of the carth,” has been
produced as conclusive ; but a mwore rigorous criticism com-
pels the Christian student of science to admit that the inter-
pretation of it, as meaning strictly a universal descent of every
human being from une common pair of ancestors, is not neces-
sarily the logical deduction from that beautiful and significant
passage.  The writer on this vexed question, whose remarhs
we have specially referred to above, concludes by observing :

*One would think that the folly of attempting to settle physical
questions in this way has been sufficiently cxposed already, When
Galileo affiemed that the carth turned on ats anis, and revolved in an
orbit round the sun, the Inynisitton wet him with tests of Scripture,
denounced him as a heretic for hix glorieus discoveries, and put ham
in prisor.  What intelhgent Catholic would not be delighted it theso
disgraceful proccedings could be blotted from the aunals of his
Church ?  Jlow firmly was 1t helieved, in very recent times, that all
tho exi-ting species of lund nnunals catne out of Noxh's ark ;5 and how
reluctant were many veligicus men, taking the words of Moses au pred
de la lettre, to yeerve the new and sound ductiine that every great re-
gion of the world has animals peculiar to itself, and that there must
have been many distinet centres of crention.  When geologists first
announced the vast age of the earth, and that its creation, instead of
beinz completedd in xix days, extended over mullions of years, texts of
Scripture were ngain appealed to to put them down, and great was the
outery.  The progress of science has been retarded, not arrested, by
these proceedings, and have they not hrought oblequy upon religion ™

The circumstanees to which we have referred above, as call-
ing special attention, at the present time, to this question of
the Unity of the Human Race, cannot fail tv give an additional
interest to it in the minds of all who sympathize in the pro-
gress of science ; and will abundantly justify us, we feel assur-
ed, in the estimation of our readers, for thus bringing it under
their notice. At the same time, we are fully alive to the many
dificulties with which the inquiry is beset, and to the deeply
founded nature of all the preconceived ideas with which it
seems to come into collision; and we might have hesitated to
introduce the discussion in our pages, had it been character-
ised by a less reverential recognition of the sucred narrative, in
all that relutes to the origin and the destiny of man.

Report on the Results of the different Methods of Treatment
pursued in Epidemic Cholera *

This report is restricted to an analysis and statistieal records
placed in the postession of its authors, and supplied from the
various wetropolitan hospitals and medical practitioners, such
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deductions only being made from the results of their analy«is
as are plain and unequivocal.

2,749 cases ' cholera arve selected, of which 1,194 vecur-
red in the metrapalitan hospitals, 16 i the wetropolitan
distriets (not in the hospitals), and the remainder in the pro-
vinees.

The treatment of the disease is divided into four heads :—
1, the alterative wade of treatment; 2, the astrinsent; 3, the
stimulant; and 4, the eliminant (or cathartic).  The alterative
and astringent modes are, according to medical writers, based
on the theory that the specitic puisn of cholera attacks the
mucons lining of the intestinal canal and sets up an action
which provokes an exhausting effusion of the serum of the
bload.  Th> eliminative treatment vbuiously presuppuoses the
neeessity of ussisting nature to get 1id of the eirns, her at-
tempts to effect which object constitute, acearding to this theo-
ry, the leading symptoms of the disease.  The alterative treat-
ment includes the administration of calomiel, in small duses at
short intervals, and in larger doses at longer intervals, with or
without cmeties, salines, external stimulants, icewater, hot
baths, injections into the veins, clysters, and sometimes opium
(with calomel).  The ¢« astringents” consist of sulphuiie acid
(dilut.), chalk and opinm, alam, salines, cinchona, gallie acid,
quinine, and some of’ the remedics indicated under the * alter-
ative” systew,  The ¢ stimulants” administered under ihe
third mode of treatment include ammonia, calomel, brandy,
turpentine enemata, ether, opium, nitrous oxyde, camphor, and
chlurvotorm, with external stimulants, emecties, and hot baths,
the ¢ cordial tonic micture,” cajeput vil, icewater, salines, &e.
The ¢ ecliminants,” preseribed under the fourth head, were
castor oil, with and without emetics, external stimulants and
hot baths, calomel, capsicum, ginger, &c., emetics, ipecacuanha
in small doses, olive oil, and the potass. tivtr. of antimony.
Muny of thes: remedies are ewuman to the varivus classes of
treatament, such as the mineral acids, ealomel, opium, and oth-
ers.  Out of the hospitals, chlorie cther, sods, and mineral
acids were preseribed under the first head (in addition ty the
other remedies); catechu, acetate of lead, tincture of the sesqui
chluride of iron, lozwood, and suzar, unde. the seeond, or as-
trinzent mode ; chloroform, capsicum, ereusote, &e.. under the
stimulaut course of treattuent ; and croton oil under the fourth
or cathartic.

And now fur the result of this great experiment  The evi-
dence of a carefully-piepared series of tables, set forth in the
report, condemns altogether, as a principle of practice, the
fourth, or eliminant, mode of treatment ; it testifies against the
stimulant principle, excepting as a resource in  extreme
cases ; it dwsplays a decided advantage in the alterative
principle ; espectally as carried out by calomel and opi-
um ; and it shows a still superior advantage in the astrin-
gent principle, as applied through the medinm of chalk and
opium. The percentage of deuths was as follows :—viz,, un-
der the eliminant mode, 71.7; uader the stimulant, 34 ; under
the alternative (calomel and opium).36.2; 2nd under the astrin-
gents (chalk and opiam), only 20 3 per cent. These statistics
are tested by the relative proportion which the cases of col-
lupse bear to the number of deaths of their own clisses res-
pectively.  Calomel and opiwm stand highest in the seale of
sueeess, if this eriterion be adopted, the order of preference

* Aldressed to the President of the General Bomd of Hea'th by
the * Ticatment Committee of the Medical Council.” Presented to
both Houses of Parlinment by command of her Majesty.—Even. Mal.
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being thug, viz, :—Calomel and opium, 59.2 per cent. ; calo-
mel {(in large doses), 60.9 ; salines, 62.9 ; chalk and opium,
63.2; calomel (small doses), 73.9; castor oil, 77.6; and sul-
phuric acid, 78.9 percent. The superior success of calomel
and opium in severcr cases thus appears a distinet fuct clici-
ted by the present inquiry.  The relative advantages of the
other modes of treatment mark calomel in small doses, castor
oil, and sulphuric acid as actually to be depreeated in severer
cases.

Chalk and opium stand at the head of the list in the general
percentage, buth in hospitals and private practice, but in the
comparisun of the collapse cases with the number of deaths the
average declined to the fuurth rank.

‘The success of' various modes of treatment in the hospitals
follows the same ratio ag thuse in private practice. The great-
er mortality in hospitals is to be uccounted for by the greater
severity of the cases, and the poverty and previous exposure of
the patients.

In the 1,100 eases in the h.spitals 643 had emetics at the
outset, of whom 410 had collapse, 140 consecutive fever, and
344 died ; 457 cases were treate ! without cmetics, of which
303 had cullapse, 106 consecutive fever, and 226 died ; out of
1,100 cases 102 had turpentine encmata administered. Of
these 87 had collapse, and 59 died. Of 998 trcated without
turpentine 626 had collapse, and 511 died.  Of 496 cases in
which icewater was given 404 had collapse, and 248 died ; and
of 601 cuses in which icewater was not given 309 had collapse
and 322 died.

No definite information has been obtained on the subject of
“ consecutive fever,” and of the statistics afforded no use can
be made.  This defect, however, need be the less deplored,
since cholera, in the form of consecutive fever, becomes analo-
gous to other fevers, the treatment of which is, or ought to be,
wencrally understood.

It is to be regretted that the returns are almost silent on the
very important tupic of simple and choleric diarrheen passing
into chulera.  Some statistical tables are given, but the num-
ber of cases treated is so small, compared with the wh le, that
no fair inference can be drawn as to the comparative success of
the varivus modes of treatment, nor do the reported facts war-
rant any specifie induction. 1t is hoped that this most impor-
tant branch of the statistics of cholera may reccive the careful
attentivn of' the medical profession when they furnish future
returns.

As regards the cases of simple and choleraic diarrhoena, which
have not passed into cholera, it is shown, by a series of state-
meats, that the astringent plan of treatment is decidedly to be
preferred in the carly stages of the disease, or in premonitory
diarrheea.  The order of the percentage of failure to stay the
disease in its earlier stages, or in that of premonitory diarrheea,
is us follows :—Sulines, 13.6; chalk mixture, 8Y; calumel
(with opium), 6,9; calomel, 2.4 ; chalk, with opium, calomel,
and astringents, 1.5 ; sulphuric acid, with opium and calomel,
1.3; chalk, with opium, ammonia, and catechu, 0.2 ; sulpha-
rie acid, with and without opiam, and with calomel as an ad-
junctive remedy, 1.33; and chalk, with and without optum,
together with aromatic confection and ammonia, with eatechu,
kino, logwood, and calomel as an adjunetive remedy, 1.31. In-
clading the deaths from diarrheea as fuilures, the peicentage of
fuilure 1s as fullows, viz. :—Chalk mixture, 12 6; calomel and
opium, 7.1; opium, 2.6; chalk, with opium, calomel, and as-
tringents, 1.7 ; sulphwic acid, with opinm and ealomel, 1.5 ;
and with opium alone, 0.3 ; sulphuric acid, with and without
opium, and with calomel as an injunctive remedy, 1.54; and
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chalk, with or without opium, together with aromatie confec-
tion and ammonia, with catechu, kino, logwood, and calomel as
adjunctive, 1.55.

The Committee of the Medical Council conclude their re-
port by expressing an opinion that, although these and other
fiscts throw u most useful light on the comparative yalue of
different wodes of treatment, still more decisive evidence might
be obtained under more favourable circumstances. ‘The inqui-
ry was not undertaken till the epidemic had nearly reached its
culminating point, and when leisurc for pre-arrangement was
wholly wanting. They entertain a conviction, which has
grown with the progress of the work, that by insuring fuller
and more numecrous returns to a morse complete and distinet
form of inquiry, they wonid, on any future visitation of the
discase, be enabled to collect ample store of available facts, and
to deduce truths of the utmost importance both to guide medi-
cal practice and to enlighten science.

On the recent Cold Weather, and on the Crystals of Snow
observed during its continuance.*

BY JAMES GLAISIER,
(Read before the Meteorological Society, London, March 27.)

The present year was ushered in with a high temperature,
exceeding its average by quantities varying from 8° to 12°
daily. On January 10th a cold period set in, together with a
dense fog; and the temperature, which was as high as 49°6
on the 9th, fell to 26° on the 10th. This diwinution of tem-
perature was accompanied by a change in the wind, which,
from blowing a compound from the west, changed to a com-
pound from the cast ; and, with few exeeptions, has so conti
nued up to the present time, as shewn by the returns published
in the Deily News. On January 12th and 13th the tempera-
ture was about its average value ; bucafter the 1-4th, when the
cold set in, its departures were very considerable, particularly
over the south-west and eastern parts of England. Scotland
and the northern ccunties were frequently exempt from any
share in the great severity of the period, which was also less
severely felt at the sea-side than at inland places. The lowest
temperature, viz., 0°-8, took place at Berkhawpstead. At dif-
ferent places in England. on different days, it was as low as 3°,
5°, 7°,and 10°.  For a similar period to the one which has
just passed, it is necessary to go back to the year 1814. That
year, however, cominenced with a very low temperature—a
frost having set in on December 26th, 1813. Theintensity of
the two periods was about the same. It ended, in 1814, on
March 21st; whereas, with the exception of a short intermis-
sion about the first week in March, the temperature of the pre-
sent period has descended lower and move frequently than it did
in 1814, in which year the coldest day was on January [0th,
when the reading was 19°-6.  The lowest tempersture of this
year also occurred in January, and was 19°2. In 1814 the
lowest temperature in February was on the 4th, and was 229,
The lowest reading in this month of the present year was 20°6,
and took place on the 18th; and this february was a much
more severe month than the February of 1814. The mean
temperature of IFebruary, 1814, was 32°-4; and that of the
present year was 29°:3.  The remarkable feature of the late
severe weather has been the peculiar character and continuous
fall of snow; which first made its appearance on January 16th,
and lnid on the ground from that date till the end of February.

* Athcomcum.
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The average amount did not at any one time exceed & fuot in
depth; and its density has been of from 8 to 10 inches of fiesh
fullen to 1 inch of water, which its melting has produced. The
drifts have varied from 5 fect to 10 feet.  The snow this year
has been of that kind which former writers have designated
“ Polar snow’’—it having been chiefly composed of erystallized
particles of compound figure, which they supposed to be con-
fined, with rare exceptions, to the Aretic regions. This sup-
position, however, is not supported by the great prevalence this
year of innumerable crystals, which have exhibited a degree of
crystalline formation equal to any that have been recorded as
seen in colder Iatitudes. They have been very generally dis-
tributed, and, whilst prevalent, attiacted a considerable share
of public attention. T'he primary figure or base of each crys-
tal was ecither a star of six radii ora plane hexagon. The
compound varietics included . anbinations of spicule, prisws,
and laming, clustered upon and around the radii, and seem, in
their various stages of formation, and almost eudless variety,
to defy any attempt to clissify or aranze them into groups.
At the commencement of the frost stmple stellar forms weie
very prevalent, and fell in clusters of from 10 to 20 in a group,
with a temperature at or about the freezing point,  They were
observed to fall both during a profound calm, with gusts aund
hard wind, and frequently unaccompanied with snow.  On ex-
amination through a (oddington lens, they were found to be
composed of transparent spicuke, from which diverged other
spicul set upon the main radii of the figure at an angle of G1°.
A great number of plane hexagons fell on the morning of
February the 8th.  Some of these were of tiansparent laminw,
beautifully marked with successive and inner tracings. s the
morning advanced, they became intermixed with others, st
round with solid hexagons, which continued to fall until an
hour before noon.  For halfan hour after several lurge erystals,
of compound figure, fell with the smow. 'Their centre or
nucleus was similar to the compound hexagans of the morning,
from which diverged radii laden on cither side with prisms,
each set on at an angle of 60°.  From this time till 4 o’clock
few crystals were observed to fall; but after 4 o’clock, innu-
merable erystals, of arborescent form, were discernible.  The
nucleus of the greater number was a plne hexagon marked
with inner parailel tracings, from which sprung radii, each of
which interseeted a erystalline furmation very similar in appear-
ance to the pinnze of the Lady Fern. s the evening advanced,
these became less prevalent, and were mingled with almost
every varicty which had previously fullen during the day.
Snow continued to fall till late at night, when it lay upon the
ground to the depth of 8 inches.  ‘The day will long be remen-
bered as one of' the most keen and inclement of the wintry
period under diseussion.  The minimum of the preceding
night had been 29°-%; and throughout the day, the tempera-
ture never rose higher than 32°,  Sunw fell, without intermis-
sion, from early morning till late at night. 1t was accompanicd
by a piercing wind ; and in the afternvon, when the arboreseent
form again sct in, it was blowing quite a storm. Traffic on
the raiiways was for a thne suspended, and the day was oue of
bitter und intense cold.  When, says My, Glaisher, I went out,
at long past midnight, the snow sparkled everywhere with ery-
stals, as granite sparkles with the grains of mica; every leaf|
cobweb, knutty projection and sheltered novk bore its burden
of drifted snow and glistening crystals. Tt was a night to be
remembered, for the extreme loneliness of” Nature arrayed in
her most wintry garb. A lazge number of erystals fell on the
mornings of February 13th, 16th, and 17th.  Sowme, and the
great number of them, were aborescent. in different stages of
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formation, with tiree lavge alternating, with three small pinne,
studded with prisms und spiculie, extending on either <de of
the principal radii.  Some exhibited an appearance, towards
the end of eaclt pinna, like a tuft of bended leaves, with
serrated edges, beautifully white amd seemingly opaque.  Mr.
Gilaisher aceounts for this appearance by the passage of the
ervstal in its deseent through different 1egions of the atmos-
phere, in some one of which it has become partially thawed,
and again frozen, in which condition it has been reccived on
the surfice of the carth.  This conjecture is the more probuable
as the jugrged and serrated appearance is often attendant upon
the first thawing of these bodics on centering u temperature
above the freezing point.  The opagque and white appearance
is communicated by a subscquent tormation of graniated par-
ticles of snow, in all probability attaching to it, whilst in a
transition state, in its deseent to the carth.  This is, however,
only a surmisc in the absence of any better solution of the fact.
On February the 21st, with a temperature of 20°, there fell
foran hour, unaceompanied by snow, @ great variety of intensely
beautiful and complicated figures.  The radii were cncrusted
with solids, both of rhombeidal and irregular shape, cut into
many fazets, and heaped one upon the other.  On this morn-
ing there were numerous double erystals, that s, two crystals
united by an axis, at right angles to the plane of each. 'They
gencerally fell with their radii intermediate, and the radii of the
upper svmewhat projected beyond the radii of the under
crystal.  'Two days after, that is, on February 23rd, the
frost gave way ; but for some few howrs in the morning Mr.
Glaisher was able to coutinue his observations.  The morni.g
was overeast and calm, and snow full in flakes, accompanied by
minute spicule.  Svon after 9 o’cluck a change took place, and,
mingled with the heavy flakes, there fell a large number of
thick snowy erystals.  Ouw examining these with a Coddington
lens, they were found to consist of an assemblage of prisms,
grouped in thick arrangement, and bristling up (if the phrase
may be allowed), at all angles, from some invisible nucleus.
Some of the prisms were louger than others, but most of them
were notched here and there, giving indications of the forma-
tion of uther prisms or spicule.  The longer prisms were mid-
way in charaeter between the prisins of high crystalline forma-
tion and the ordinary spicuke.  After the lapse of halfan-hour,
the common flakes were fewer in number, and were accompa-
nied with innumerable spiculie.  These did not fall separately,
but in groups of several, clinging to cach other at all angles.
They had a fleecy appearance to the naked eye, but under the
glass were long and rounded prisms, partaking much of the
character of anicicle ; hut all nutehed and tapering to a point.
At this time the air was soft and mild, and the snow was fall-
ing thickly. At 104 30m/n. the air was still calm, and the
snow continued. At this time it was easy to detect here and
there pinnules in an intermediate stage of formation. The
spiculwe, which were still falling, were now of greater length,
and their figure more perfectly developed. At 114, erystals
were fulling, of great beauty and transparencey, but of simple
figure. They were thinand transparent in the highest degree,
and bore a leafy appearance. Very many of them were double. -
Whilst observing them they changed their figure in the most
curious and kalcidoscopic manner possible, the upper groups
of prisms collapsing first, the next in order nest, and so on,~—
the collapsing cach time dissolving three or more prisws into
one, a change effected with instantancous rapidity. This was
the first step preparatory to their dissolving ; the next step was
the rounding of every angle that remnained ; and the next step
to that the extension and thickening of spicule, which hag
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served as axes to prisms, and which now derived accession from
their half-fuid and dissolving matter.  In this manner they
continued to exchange one simple form for another yet
more stmple, until the pristine drop of water occupied the
site of the former erystal. At 1Th 1dmin. snow was
fulling quickly in minute crystals us deseribed.  The air was
geninl and mild, the clouds lightened s preparatory to sun-
shine, and the birds for awhile sang joyously. All nature
seemed to rejoice in the mitigation of the weather. At 124,
the snow had all but ceased, and the temperature was 37°. The
cocks crowed as anticipating a change ; the Lirds answered each
other from the trees; icicles, two feet in length, which had
been noticed for sixteen days previously, began fiast to melt
away.  All nature, but the birds, was still 5 and, what is rave-
Iy scen, the trees were Jdripping moisture while the snow lay
like & rime upon their branches and bended stems. At 14.
13:m. the temperature was 35°.5, und small and fine snow was
again falling ; water was dripping everywhere, the bitds were
singing joyously, and the calm continued.  After a short in-
termission, the cold set in wmmin, but w:th much abated rigour ;
and on the mornings of March 8, 9, and 10, with « tempera-
ture a few degrees above the freezing-point, Mr. Glaisher ob-
served a number of stellar erystals, made up alnost entirely of
spiculee and half-dissolving prisms.  They were between 0.2 i,
and 0.4 in diameter; they fell sparingly, without snow, =ome-
times singly, but more often in groups of three or four tege-
ther. The collapsing, which would seem to be a method of
change peculiag to a temperature below freezing, was not wit-
nessed on this day ; but the process of dissolving at o tempern-
ture above 32° wus seen to great perfection. The outer and
boundary line of cach figure, and its component parts, became
exchanged for curved lines, bending inwards, whilst the crys-
talline matter, cvery instant becoming more watery, ran out at
the angle of the prisms in the form of spicuke.  The prisms
of the erystals, thus in a transition state to their original fluid
medium, presented cach an exact similitude to a holly leaf, and
as betng made up of curved lines a very anomalous appeanance.
This change was not always simultancous, sometimes commenc-
ing at cither or both cnds of the radi.  There is voom for
much examination and study respecting the manner of the
dissolving of these bodics, which under some circumstances
would doubtless show a reversal of the conditions under which
they were originally formed and attained their compound figure.

The author next proceeded to give a brief summary of cach
day’s obscrvations.  On Feb. 8, they commenced with 2 tew-
~erature of 20°, which subsequently inereased to :32°, at which
the temperature continued for many hours.  During the
whole of this time, conspicuous for its uniform temperature,
the prevailing figure of the erystals continued to change, until
towards the close of the day they fell mingled together in the
greatest profusion.  In the early part of the morning, it will
be remembered that they were arbarescent ; that these forms
suddenly ceased, and were exchanged for hexagons ; thatthese
again became the centre of a more complicated armngement ;
that after a time these diminished in numbers, when the arkor-
escent form again prevailed, and finally 2 mingling of nearly
all that had previously fallen.  On Feb. 16, with a temper-
ture of 26°, there were two distinet orders of erystals, those
which were arborescent and exhibited an intermediate forma-
tion, and those of cruciforin character, of solid hexagons cut
into numerous ficets. Feb. 37, with a tempemture of 32°
throughout, exhibited figures, it will he remembered, composed
of clungated prisms, ranged parallel to cach other, and of very
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simijar chavacter.  There were, however, exceptional instanees
of the prevailing character of I'eb. 16, On Feb. 21, with the
lowest temperature, viz. 20°, the figures were singularly com-
pound, and departed more than on any previous day from the
figure of the regular hexagon.  On Feb. 23, the lust day of
the frost, there were a kairge number of aborescent crystals of
one comnnon chameter, and which never ceased collapsing into
more and more simple figures.  Gn March 8, after a week’s
respite, the cold set in agmin.  The erystals on this and the
neat two consceutive days, were of a very distinetive class, of
purely stellar figure, and composed chiefly of fine spicule.
From these observativns it would seem, that however tempera-
ture may affeet these budies, it is more than likely that other
conditions of a diflerent nature are involved in their first for-
wation.  This, apparently. was the view taken by u writer on
the subject in the £2hd. Lrans. for 1672, Speaking of snow
crystals (says the Rev. G. Langwith), « It is not easy to deter-
mine whether these figures may not be the result of the chemi-
cal components of the atmosphere, which as they preponderate
may not under certain conditions ¢f temperature give rise to
these curiously simple and compounded bodics. Dr. Small-
wood, of Isle Jesuy, Canada East, imagines them to be inti-
mately connected with the clectrical states of the atmosphere,
whether negative or positive.  The foregoing obscrvations
show a wide difference between the various orders of crystal-
line formation, and it would scem from them that the greater
the degree of cold the greater the departure from the simple
star, with all its variously arranged spiculie : alo that shaitly
after the descent of a crystal, at any temperatme Lelow the
freezing point, various processes of change take place, which
are evidently an undoing, if not o reversal, of the operations
which had assisted in their formation.  These changes, through
which every erystal never fails to pass, even at tempertures
very numy degrees below the freezing point, cach more de-
structive than the Jast of its erystalline and compound figure,
led the author to the same conclusions.  The subject of snow
erystals has cugged the attention of Aristotle, Descartes,
Grew, Kepler, Dr. Nettes, Dr. Scoresby, and others, but like
most subjects of meteorological inquiry, it has languished for
want of cxtended and continuous observation.  The published
information concerning them is, however, Jikely soon to derive
aceessionfrom Sir Bdward Belcher's observations made in
the Arctic Scus.  Coming from this experienced and able
oflicer, they will be of substantial benefit to the inquiry into
:)h(cl.n:xturc and circumstances of formation of these interesting
odies

The Geological Survey of Canada.*

The Report of the Sclect Committee on the Geological Sur-
vey of Canada is a very important and valuable decument, and
we lose no time in presenting the main features of the R:.-purt
before the readers of the Canadivn Journal,

The minutes of cvidence occupy above sixty pages of royal
octavo, and contain much usetul and curious .iuﬁmn:ution,
mingled, of conrse, with matter irrelevant or detrimental to
the purposes of the enquiry.

. We confine oursclves, in the present instance, to the Report
itsclf, proposing to advert to the evidenee in the next number
of the Journal,

¥ Repurt of Sclect Commiittee on the Geological Smvey of Canada.
Printed by urder of the Legistative Assembly.  1835.
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ABSTRACT OF THE REPORT,

Since the first commencement in 1843, Mr. Logan and his
assistants have traversed and examined every part of Canada,
from Gaspé to the head of Lake Superior, in the uninhabited
portious, following, for the most part, the course of the Lakes,
the St. Lawrence, and the Ottawa, and their principal afluents,
and in the settled parvts peneteating farther into the interior.,

The minuteness with which the cxploration of this inunense
tract of country has heen conducted, hus varied very much ae-
cording to circumstanees, as the mcans of aceess, the immediate
requirements of the country, and the interest and importance
of the formations under examination. In some cases, where the
geological structure maintains an uniform character over large
areas, as on the north side of’ Lake Ontario, little more has been
done than to trace the houndavy between the principal forma-
tions. In others, as on Lakes Superior and Huron, in the
upper rvart of the Ottawa country, and in Gaspé, the nature of
the country, and the entive absence of reliable topographical
surveys, rendered any other examination impossible in a limited
time, except to trace the course of the principal streams, with
such occasional excursions into the interior, as the geological
observations seemed to dietate; whilst in some, where the faci-
lities were greater, and the ficld more inviting, considerable
minuteness has heen attained, as in the region between Lakes
Huron, Erie, and Ontario, the country between the St. Law-
rence and the Ottawa, and some parts of Lower Canada, south
of the St. Lawrence.  The result has been such, as to enable
Mr. Logan to Iay down with sufficient certainty the general
geological features of the whole of Canada, and to fill up many
of the more interesting parts in consideruble detail.

Trom the absence of accurate maps, Mr. Logan and his as-
sistants have, in almost all cases, been obliged to conduct 2
topographical survey, us well as an examination of the strata ;
a fact which should not be lost sight of;, as having materially
retarded the progre s of the survey, but which, at the same
time, has been of' great use to the Province, in giving certain
information as to rarely visited localities, and even in correcting
erroneous surveys in settled parts of the country, as is acknow-
ledged by Mr. Russell, of the Crown Lands department, in his
cvidence, who bears testimony to the great accuracy of some of
Mr. Logan’s surveys .

During these investigations many new fossils and mineral
forms have been discovered, and new faets of great interest to
geologists have been brought to light ; amongst the latter may
be mentioned the crustacean tracts discovered by Mr. Logan in
the Potsdum Sandstone ;* the chemical composition of certain
fossil and recent shells, which had hitherto been thought ex-
clusively to distinguish the skeletons of vertebrate animals;
the parallelism of the disturbing forees throughout the Silurian,
Devonian, and Carboniferous cras ; and more particularly, the
rescarches on the metamorphism of rocks, which scem to cs-
tablish with certainty, that not only the crystalline formation of
the great Apalachian chain, but alse the still older rocks which
scparate the St. Lawrence from the Arctic Ocean, are merely
stratified sedimentary deposits in an altered condition.

Of more immediate practical interest is the knowledge gnined
of the m  eral wealth of our country.  Besides building mate-
tials of au, ands, and limestone, the discovery of which in some
patts is of as much practical value as that of gold itself, there
is the copper of Lakes 1Iuron and Superior, the slates, marbles,

* This is a mistake which should not have occurred; the real dis-
coverer being the late Mr. Abrabam, of the Montreal Gazette. Mr.
Logan mentions this fact in his Report for 1801-02, page 10.
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serpentines, soapstones, and iron and copper ores of the mineral
region south of the St. Lawrence, and the magnetic iron ores
of the Laurentine formation, of greater extent and value than
exist probably in the rest of the known world.

Upon the whole, with the single excepticn of coul, the
Canadas, on the testimouy of’ Professor Hall, have been shown to
stand higher in respect of their wineral products than any of
the surronnding states, Al these and numerous other economic
materials, a list of which is given in the report of 1849, 1850,
and the description of the London Lxhibition of 1851, it not
actually first discovered by the survey, have been made gene-
rally known, the formations which vicld them pointed out, and
in many instances the localities, where they can be profitably
worked, indicated.

Whilst the survey was in progress, & very large colleetion of
specimens has been brought together, with the intention of
illustrating, not only the science of Canadian geology, but its
practical applieation in the supply of uscful muterials, the whole
of which are now deposited at the house of the survey at Mon-
treal.

Such is the present result of the Canudian Geological Survey,
and although much remains to be done, considering the vast
extent of country under examination, the difficulties presented
by the uninhabited state of much of it, the total absence of
reliable topographical maps, and the short period of each year
which our climate renders available for the field work, your
Committee think they may pronounce with confidence, that in
no part of the world has there been a more valuable contribu-
tion to geological science for such a small outlay (hurdly more
than £20,000 in all). In confirmation of this opinion your
Committee would refer to the letter of Professor Agassiz,
and the evidence of Professor Hall, and to the opinions of
scientific men quoted by Mr. Logan and Mr. Hunt. They
beg also to add two other quotations, as showing the estima-
tion in which our survey is held by men of science in Lng-
lwd and IFrance. < In Canada especially, there has been
proceeding for some years one of the most extensive and
important Geological Surveys now going on in the world. The
enthusiasm and disinterestedness of 2 thoroughly qualified
and judicious observer, Mr. Logan, whose name will ever stand
high in the roll of votaries of his fuvorite science, have con-
ferred upon this wreat work a wide-spread fame.”—London
Quarterly Revicwe, Qctober, 1854,

s Pe toutes les colonies Anglaises, le Canada cst celle dont
Pexposition est Ia plus intéressante et la plus complite, on peut
méme dire qu'elle est supéricure & I'exposition iinérale de
toutes les contrées qui ont envoyé des produits 4 Londres;
cette supériorité vient de ce qu’elle a été faite d’une maniére
systématique; il en résulte que son examen fournit des moyens
d’appréeier & la fois In constitution géologique ct les ressources
minérales du Canada.  Cette circonstance vient de ce que
notre colltzue, M. Logan, qui remplit dans le Canada, les fone-
tions e Geolvgical Surveyor,a présidé sur les licux aux choix
de la plupart des échantillons qui ont été envoyés  l'exposi-
tion, et qu’il les a classés depuis leur arrivée 4 Londres.”’—
M. Dufrenoy, membre de Uinstitut, in the Jury Reports of the
London Exhibition.

It is mortifying to your Committee to have to report, that
results of so much value are alnost inaceessible to the public,
and that a great proportion of the inhabitunts of Canada, if not
ignorant of the exisienceof the survey, are at least unacquainted
with what it has achieved. The annual reports are presented
to Parliament, and buried in the Journals of the House, except
afew hundred copics, which are distributedby Members amongst
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their friends, so that the reports of two consecutis e yeavs rarely
fall intv the same hands.  As a further preod of the ignorance
wl_xich prevails as to what has already beer dose, your Com-
mittee may mention, that the existence of a cowbusuible mate-
rial, closely vesembling coal, in the rock at Queboe, which has
lately ocenpied so much attention, is fully described, aud the
reasons why there is small probability of its being profitably
worked given at large in the report of” 1844, pp. 19 and 20.—
These facts speak for themsclves as to the necessity of repub-
lishing the reports in some shape.

Another serions deficicuey is the want of 2 map,  Not only
are the annual topographical messurements of the survey un-
known, till the publisher of some new map obtains copies of
them, but it is extremely difficult to follow a geological deserip-
tion without a map, and a student must colour one for himsclf’
from the reports, befure he can get a clear knowledge of the
geological features of the country.

Again, there are many things which even the reports do nt
contain, were they accessible, viz: plates and descriptions of
new and characteristic fossils, sections and illustrations of the
disturbances of the strata, &e., without which a complete under-
standing of the subject canuot be obtained.  We may meution
also generalizations, and theoretical conclusions, deduced, not
from (he report of one season’s work, but from a comparisun
of the whole, such as the investigations upon the metamorphic
rocks already mentioned, which must be sought for in a perfect
form in the papers consnunicated by Messrs. Logan and Hunt
to the scientific bodies of Lurope and tie United States.

Lastly, the vast collection of minerals accumulated at Mou-
treal, from insufficicncy of funds to provide for their proper
arrangement, lie in a great measure buried in packing cases in
the vaults and sheds of the Survey Oflice.

With a view to remedying these deficiencies, your Committee
would recommend the immediate republication of the substance
of all the former reports. The course which your Committee
recommend, would be, to publish all that is necessary of the
old reports, revising, re-arranging, and if necessary adding to
them, so as to give a counceted and systewatic view of the
geology of the Provinee, as far as it is at present known. This
volame, which would not be a very large one, should be accom-
panicd by a coloured geological map of the whole Province,
upon a seale of from 20 to 25 miles to the inch, and should be
illustrated with a few wood cuts of the most characteristic
fo.&qls, and, the most common crystalline forms of minerals,
with plates of such geological sections as may be requisite to
clucidate the subject, and, if necessary, with maps on a larger
scale of particular localitics, which may require more minute-
ness of detail to exhibit their structure, or the occurrence of
mineral veins. There should also be a copious index of the
localities reported upon, and another of ccouomic materials,
with a reference to the body of the work, where a fuller des-
cription of them and their geological relations, and geographical
distribution, would be found. .

The publication of the annual reports of future progress
should continue as heretofore, with the addition of such wood
cuts, sections, and detailed maps, as might be judged nccessary
to clucidate the report in an uniform shape with the volume
above mentioned, to which they would, in fact, become an
annual Appendix. In order to sccure this uniformity, as the
annual reports would be published by the House, and form part
of the journals, the revised reports, though not on the journals,
should be published in the same form.

Your Committee would also recommend the publication, in
numbers, from time to time, as materials accumulate, of plates
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of new and characteristie fossils, with letter-press deseriptions,
together with such other illustrations, seetivns, &c., as may be
thought o’ scientific value, but not of a nature to accompany
the repoits as above mentioned.

The importance of an accurate geological acquaintance with
the country is sv universally acknowledged, that it is un-
necessary to do mure than puint cut svme portions of the
evidence, which shew the immediate practical results; but
as an apparent misapprehension exists in some quarters as
to the objects of such a national undertaking, your Com-
mittee may be pardoned for making some additional obser-
vations.  The discovery of valuable economic materials speaks
for itself, ulthough, ¢ven here it way be doubted, whether
the relative impuitance of the minerals indicated s always
Justly appreciated, whether the crystalline limestones of the
Laurentian seiies have not been of more real value, than
sume discoveries of a far more imposing churacter.  But
where the outline of svome formation of no very obvious
economic use is accurately traced for many wmiles, when
winute and laburivus iy estigations are carried on of the un-
dulations, cunturtivns and distwbances of other strata, with
exact measures of their thickness and dip, and when the
greatest attention is paid to the fossils they contuin, some
pevple are apt to think that the Geolugist might be more use-
fully employed.  They draw a distinction between practical
utility and svientific interest.  The ultimate object, huwever,
of all science is practical wtility ; it is only a systematie, instead
of & desultory search for valuable facts.  The discovery of
sume useful material at a particular point would be an isoluted
fact though perhaps of great importance to that lucality; but
cobined with a currect scientific knowledge of the geology of
the country, it would be not ounly available over an extensive
region, but would be the contribution of a valuable truth to
the whole world.  Iustauces of this intimate connection be-
tween science and cconvmtes will be found in the cvidence.

Again different individuals, according to their several pur-
suits, expect informationof a special nature from the Geologiceal
department.  The agriculturist wishes to have cvery bed of
nnarl puinted out, and an analysis of cvery soil ; the architect
or engineer calls fur details of aceessible building stune, brick-
clay, and hydraulic lime; while the miner wants information
of where mineral veins oceur, the abundance of’ the ores, their
chemical constituents, and the per centage of metal. Now,
details of this description for the whole country cannot be ex-
peceted, especially where it is to such an extent uncleared. The
dutics of persons engaged in a Provincial Survey is to ascertain
and make known with such accuracy and detail as is practi-
cable, the physical structure of the country; to record the lo-
calitics where any valuable material has been owserved, with
its probable extent, and the direction in which its recurrence
may be expected, and in the case of mineral veins, to deseribe
their chamcter as far as visible, the appuarent richness aud
abundance of the ores, and the indications which the country
cxhibits of the frequent occurrence of the lodes.  They cannot
point out every bed of marl or brick-clay, or pause to search out
cvery promisc of a mine, or stiil more the probability of its
being worked to commercial advantage. The practical details
must, of necessity, be left to private enterprisc to accomplish.
No appropriation by Parliament, no staff of geologists, however
extensive, would suffice for the whele Province, if more were
expeeted.  The publie should provide general information for
all; the individuals who arc to turn it to their private profit,
must supply the rest.

In conclusion, your committee beyg leave to submit the fol-
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lowing summary of their recommendations, with an estimate of
the annual expenditure, which would be required to put them
in practice.

1. The republication of not less than 20,600 copies of the
revised reports, with a coloured map.  The expense of this is
already provided for by the additional appropriation of £2000
in the estimates of last year.

2. The publication of the same number of the annual reports
of future years uniformly with the above.

3. The periodical publication of’ 3000 copies of plates and
descriptions of fossils, &e.

4. The gratuitous distribution of the two former as follows :
Four copics to eachk Member of the Legislature, copics to the
Governments of all British Colonics, and the ast India Com-
pany, fur distribution by them to public libraries and Scieatifie
institutions, and one copy to every Univenity, College, Liter-
ary and Scientific Society, Mechanies’ Institute, Library Asso-
ciation, Grammar, Normal and Model School, Municipal and
Common School Library in this Province, applying for the
same, and to the principal learned Socicties in the United
States and Europe.  The gratuitous distribution of the latter
to be confined to one copy to each member of the Legislature,
the copies to Municipal and Covumon School Libraries to be
omitted, and the number sent to British Colonies and foreign
Socictics proportionately restricted.  "The remainder, after keep-
ing some vn hand fur parties subsequently added to the gratuit-
ous list, to be for sale at cost price.

9. The establishment and waintenance of the Museum and
Library upon an efficient footing.

G. Lo provide for the supply of (icolagical and Mineralogi-
cal specimens to other Muscums.

7. The employment of topographical surveyors and their
partics, to assist in the Geological Surveys, when judged ne-
cessary.

8. The employment of two or three additional esplorers.

9. The employment of a Resident Assistant, as keeper of
the Museum, aod in the general business of the office.

10. The employment of a Second Assistant Geologist,
charged more especially with the exploration of mineral locali-
ties. The Comrittee wish it to be understood that in the pre-
sent state of the country they consider this the least essential
addition to the cstablishment, and unless wmple funds are pro-
vided, they would not advise it, to the prejudice of any other
of their recommendations.

11. The encouragement of voluntary assistance by the pub-
lication of questions and short instructions how and what to
observe and collect.

12. Securing the aid «f Deputy Provincial Surveyors, and
requiring all persons admitted us Surveyors for the future, to

s an examination in the rudiments of Geology.

13. The establishment of certain points in different parts of
ti*e country, as & basis from which local surveys may be reck-
oncd.

34, Requiring all Railway Companies to furnish plans and
sectivns of their surveys.

Estimated Annual Cost of the Department as Compared with the
Lrresent Expenditure.

Present.  Future,

Salary of Dircetor of SUrveyeieeeceieeenneiernene  £353  £353
“  of Assistant Geologist.... 333 400
¢ of Chemist and Miuncralogist...... . 300 100
4 of Resident Assistant...ceeeeeveenas coresena. 200
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EXPIOTErS coceineeeneenesensarenseoissieonaniansstrenens o 120 450
Ficld expenses of two Surveys........ .. . Guo LU
Topographical Surveyors and their partus....... a0

Vublications of fossils, seetions, Xe., including
services of a Palacontologist ... &00
Laboratory e veceeseeerenanes . 100 100
Museum aoeeeeeeeveinennes 200
Books, Instrumenty, Le... 200
Fuel, Messenger, and incidental expenscs........ 270 BEN)
£2,283  £35,000

Assistant more particularly charged with exans-
ination of mineral veins and his field eapenses, 1,000
£6,000

The whole nevertheless, respectfully submitted.
JOHN LANGTON, Chairman
Committee Room, Legislative Assembly,
20th March, 1855.

On the Durability of Railroad Tron.
BY WILLIAM TRULAN, ESQ.

Tbe duration of the iron rails of our great railroads is a subject of
vart importance to all interested in the maintenance and eatension of
railway communication. In ail estimates for new rouds for thinly
settled districts, the cost of the iron rails figures as the most prominent
item; and even in the thinly settled States of Europe, whete the metal
is obtained at a comparatively cheap rate, the cost of the rails forms
no mcanswlerable portion of the whole expense of construction. On
the first introduction of railroads, it was confidently asserted by their
promoters, that the iron rails would last for an indefinite period. A
few months working, however, demonstrated, that although manu-
facturcd from the best metal, iron railway bars were subject to lamina-
tion and disinfegration from the repeated rolling of heavy Joads.  Their
duration, in numerous cases, did not exceed two or three ycars, andin
no instance of a raiload having a heavy traffic, have the rails remained
sound aund in working condition for more than 14 years. On some of
the carliest constructed lines in England, the rails have been changed
twice and even three times within twenty years.  Opportunities have,
thercfore, presented themselves to the engincers of such lines, of aiscer-
taining the actual traffic which iron rails are capable of withstanding
under different circumstances.—But if note has been taken of the fucts
relating to rails, which have been taken up, itis to be sincerly regretted
that they have not been recorded in one of the numerous scientific pub-
lications of Europe or this country. Their publication would be ot the
greatest benefit to ratlroad companies, aud, eventuaily, would be of
essential service to engincers and scientitfic men generally.

The traffic which rails of ordinary quality are capable of bearing,
will depend on circumstances; but where the counditions are of a fav-
orable nature, and the bars themselves perfectly cound, it will not fall
far short of twenty millions of tons.  But, although rails will stand the
rolling of this traffic, those which are daily observed in a dilapllated
state or numcerous railways, have not, in the majority of cases, carried
the one-fourth of this traflic; and immense quantitics of rails have
doubtlessly been renewed betore they have borne the one-tenth of this
weight.  Well recorded observations arc wanted on this head, and
pendiugthe publication of more cxtended observations, the writer would
direct attention to the following observed cases of rails, which hasve
stood the carriage of several millions of tons under very disadvantageous
circumstances.

It may be necessary to state, that the rails used in every ease, bhut
the Jast, were of the usual quality, (those in case 2 are a portion of
the bars manufactured for the Moscow and St. Petersburgh Railway.)
They were manufactured in a2 manner commonly pursued at Welsh
rolling mills, and were, in point of quality and appearance, cqual to
any manufactured or in use in Furope. The rails in the Iirwain road
were rolled from iuferior metal, and were not in other respects, well
manufactured.

1t may be necessary also, to mention in this place, that the gross
weight of the trains is given in every instance.—This, it is Lelieved,
is perferable to giving the weight of the freight and omitting the weight
of the engine and cary, which may be unnccessarily heavy or light for
the loads which they convey.

Case: 1.—Railroad for the conveyance of minerals, near Merthyr
Tysdfil, Wales, length, 2 miles; gauge, 4 feet S inches.  This lincis
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a gradient of 2 inches rise in the chain through its whele length, and
contains curves so low as 3 chaiusradiug.  The wagons employed weigh
3 tons 12 ewte whenempty, and 7 tons | ewt. when loaded.  They are
mounted on o east iron wheels, 30 inches in diameter, keyed fast un
the axles, and kave outeide hearving brasses, but neither buffer, draw
nor hearving eprings The motive power consists of locomotive engines
weighing from 14 to 16 tons each exclusive of tender.  The rute of
hauting ranges from 10 to 16 iles an hour.

This line was originally lnid in avery temporary manuer, with bridge
rails 225 inches bigh, 2 inches wide at the top or bearing part, and 6
inches at the faat; and weighing 36 1bs per yard lineal.” They wero
fastened by apikes through the flanches to cross sleepers, 6 inches by
4 inches, by 6 feet long, at intervals of 4 feet. The ballasting con-
sistel of the clay and peaty soil excuvated from the side drains, and
distributed tn a layer oue foot thick under the sleepers.

After two years’ wear, with the engines and wagons described above,
the original rails were laminated to an extent that rendered their
renewal o matter of necessity. The gross traflic that passed over
them during that period, amounted to 1,822,800 tonz.  lad these rails
been supported by larger sleepers at shorter intervals, and these
sleepers packed up hy proper ballasting, they would lave stood the
wear and tear of from twice or three times the above quantity of traffic.

Crse 2 —The pailroad previously described, was velaid with T rails
3 7% inches high, 2-5inches wide at the head, and 35 inches bruad
at the foor ; and they weighed 63 pounds per lineal yard. The small
sleepers were replaced by others, averaging 9 inches wide, by 9 feet
lony, at the reduced dictance of 3 feet apart from centretocentre.  The
rails were also supported on shallow cast iron chairs, which were
spiked to the sleepers, and the clay ballasting was strengthened by the
a-llition of a thick layer of broken stones. The new rails with the
altered maode of laying, have now been in use ten years, during which
period the gro~« traflic over themn has been 9,710,000 tons.

The height of these rails when new, was 3-75 inches, as previously
stated, but by wear and abrasion from the rolling of the above weight,
their beight has heen reduced to 3-63 inches. Taken collectively,
these rails have endured very well, and with the exception of & vary
few crnshed and bruised barg, which willt require immediate renewal,
they will, probably eontinue fit for the tiafiic for at least three 3 eavs
again,  Hence their duration may be estimated as equal to the move-
ment of 12,600,000 tons.

T'a <how the 1l effects which must result from inattention to the stato
of the slecpers, at different places on the line, a sleeper was per-
mitted ta remain without support.  After 2 lapse of a few days, the
rails immediately over the slackened sleepers, were found crushed and
flattened for 2 length of 6 or 7 inches, so as to reduce the depth of the
bar from 3+63 te $-2 inches  Similar results followed, when tho dis-
tance Lotween any  two sleepers was jncreased to more than 4 5 feet;
thus showing the neceseity of having, under the rails, a firm andrigid
suppart at very shert intervals, to prevent as far as possible all inju-
rinus deflection.

In thase raite which have hroken dawn, cither from lamination, or
during the foregoing experiments, the impropricty of using any other
than puddled iron in the top surface of the rail was fully displayed.
These mil bars were manufactured from piles of the erdinary uality
anid deseription, with a top plate of the so-called ¢ best iron,” one inch
in thickness  This plate in the course of rolling was rcduced in thick-
nes< to 16 of an inch in the finished bar  Now, all the lamination
which has yet been discovered, hasoccurred with this superfical coating
of ““heet iron,” which has often pealed off, in long narrow strips or
splinters, of several feet in length.

Crsp . —Mineral railroad, consisting of a steep incline plane of the
4 feet S. 5 inches guage, with a double track of rails, cach 480 yards
long, and falling 6-7 feet per chain.—Thedircction of the traffic being
downwards, this poartion is worked b the gravity of the descending
full wagoay, which are made to draw up the empties, Ly means of
rapes, working over rope rolls and friction drums, revolving on gud-
geons at the incline top.  The rails were of the bridge pattern, 2.5
inches high, 2inches wide at top, 6 inchies broad at the foot and weighed
57 pounls per yard.  They were supported on flat cast metal chairs,
which were spiked to transverse slecpers of 8 inches wide, by 8 fect
lang, placed 3 feet apart.—Under the sleepers, therewas a thinstratum
of claycy soil as hallast.

The wagons deccribed in case 1, roll over this section, also at velo-
cities averaging 12 miles per hour  The rails on this scetion were in
use far eleven years, during which time the traffic over them amounted
ta < O87 N0 tane, equal to 5,033,500 tons over cach track. The in-
Jjury which reeuits to the rails from the absence of adequate support
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under the sleepers was manifest in this case, nnd unduubtedly was tho
means of shortening their duration fully one-haif,

While forming anuther mineral vuilroad, crossing under this scetion,
it beeame necessary tu evacuate an opening, 10 yaeds wide, over which
the rails were carvied by fuur pieces of pine timber 5 one bewg placed
under the centre of cach rail bar.  The deflection of the beams by the
passing of the loaded wagons, was from 25 to 3 inches, and from this
cause alune, the whole of the rails un these pine steingers were battered
and Jaminated sv as to reguire renewal in the short spaco of tho months,
and after they had borne a traflic of nu more than 61,300 tons.

Cast. 4.—Mineral railrvad, un a dead level throughout, consisting
of & singlo track Lridge rails, the same as those deseribed in care 1,
but spiked directly to sleepers. averaging 6 inches wide, by 6-6 feet
lung, placed 3 feet apart un broken linestone, as ballasting. The
wagons previvuely desuiibed, work over this scction nlsu, but tho
niotive puwer being hurses, the rate of travelling rarely exceeds threo
miles an hour.  The rails on this section have now been inuse 11 years,
have borne a traflic of nearly 4,900,000 tuns, amd with the renewal of
the woud-work of the line, will probably last fur a similar period, and
for the passago of an cyual guantity of teaflic.  Ther duration
may, therefore, be asswmed to e equal to the teansport of 9,800,000
tons.

From the furegoing examples it will be seen, that while bridge rails,
weighing 56 pounds per yard, were destroyed with the passage of
1,822,800 tons, hauled at a velucity of 12 to 16 wiles an hour, by loco-
motive engine, weighing from 14 to 16 wons each, with the same
wagons, but at the reduced speed of 12 miles an hows, they have stoud
under the passage of 4,033,500 tyns; and with the same wagons, but
at the still further reduced speed of 3 iles ane hour, they have stovod
the wear aml tear from the passage of 4,900,000 tuns, without material
injury.

JC.\s;: 5.—Railroad for the conveyance of coal, cousisting of an in-
clined plane, falling 7 inches per yard, forming a double track of rails
of the 4 feet 8 3 inclies guage, 400 yards Jung, and worked by stativa-
ary steam puner at top, thiongh the medium of ropesand drumns.  The
rails are of the inverted U pattern or Evans’ patent, weight 90 1bs. per
yard, were3-4 inches high, 2.74 inches wide at the head, 4 inches
wide at the fuot, rulled in lengths of 15 feet, and suppurted at intervals
of 30 feet, by cast iron chairs resting on massive blocks of limestone.

Each track of rils is traversed by a single wagon, mounted on four
cast iron wheels, 2 feet dinmeter, heyed on wronght iron axles, and
revolving in brass fitted plummer bluchs bolted to the frame worh of
the wagun.  The weight of tho wagoun when empty is 7 tuns 2 ewts,,
when full, 13 tons 16 ents, and it is drawn at au average speed of §
miles an hour.

These rails have now been inuse seveuteen years, and the gross
traflic which has passed up anddown the plane, amounts to 11,016,000
tong, or 5,508,000 tons over eachtrack, The resuit of this traflic has
been to reduce the height of the rails from wear and abrasion, from 3-4
to 3-26 inches.—In other respects they are in good condition, and will
probably sastain a further traflic of 3,500,000 tuns, making their dura-
tion cqual to 8,000,000 tons.

Cast G, —Railroad for the convey ance of limestone, a single track 2
1-2 miles long, worked by horse power. The rails were of the fish-
bellied sectiun, dinches high, 2 inches wide at the head, and..75 inches
thickness of centre web, weighed 35 pounds per yard, and were Jaid in
in cast iron chairs resting atintervals of 3.0 feet on Jimestuno  blucks
of from 2 1-2 to 3 cwts. cach.

The wagons, which were made wholly of wrought or cast irom,
weighed, when light, 1 ton 19 cwts., and when loaded, 8 tons 10 cuts.
cach. The wheels were 2 feet 6 inches in diameter. and turned loosely
on the axles, which were bolted to the under side of the carriage.

These rails steod for nine years with an average annual traffic of
180,960 tons, or a gross total of 1,628,640 tons, when they were re-
placed by stronger bars.

Cask 7.—Railroad cousisting of an inclined plane, with a double
track of rails raising 9 7 fect per chain forward. Rails of the bLridge
pattern, weighing 56 pounds per yard, 2.375 inches wide at head, and
5.625 inches at the foot, spiked dircctly to cross sleepers 9 inches
wide, by 9 feet long, at distancesof 3 feet 3inches apart.  Thesleepers
repose on a thick deposit of broken scorin, from the blast furnace in
the necighborhood, which is found to be anexcellent material for ballast-
ing the permanent way of railromls.

The wagens running on this road arc of wrought iron, mounted on
4 cast iron wheels, 30 inches in diameter, turning louscly on their
axles, and arc without springs of any kind, They weigh when light,
1 ton S cwis., and when loaded, 1 tens 16 cwts. ; and are drawn by
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stativnary steam puwes acting througl diums and chains, at an aver-
age speed of G miles an hour.

‘These rails have been in use thivteen years, and appear but very
little the worse for the teathe which has passed over them.  Thus has
amounted to a gruss wesght of 7,350,000 tons, or 4,920,000 tuns over
cach track,  Their durntion may be sandy csumated at twice this
weight, or 7,810,000 tons over each trach of 1ails.

Case 8, —Raulrvuds fur the cunveyance ot gouds, metals, and min-

erals, cunsisting of a single trach ot rals of the budge pattern, weigh-
ing 75 pounds pee yard, 2.5 inches high, 2 uches wide at head, amt 6
inches at base, lud in shallow  cast iron chares, wlueh are sprhed to
sleopers U anches wide, by 7 feet lung, placed at distances ot 3 o feet
apart.

The wagons travelling over this ved aie of various patterns, and
are, with a fuw eaceptivng, devoitl of springs.—Ther weight, when
empty, varies trom 26 to U3 cwtx, aml when touded, from 6 to 11 tuns,
The speedat which they are deawn varies, alzo, trom 3 mles an hour,
the speed of these drawn by horses, to 12 mles an hour, for thuse
drawn by steam locumotive engines.

Tuese rails have had the wear and tear fim the passage of 4,783,000
tonsof uiscellanevus tratlic, but from therr damaged condition, weeantot
estimate their duration at more than 5,500,000 tons.

Case Y.—Railroad for the conveyance ot cual, consisting of a single
track of parallel rails, weighing 4U pounds per yard, 3.87 inches ugh,
1.87 iaches wide at the head, 1.2 inches wale at base, with centre web
.06 inch thick, Iaid in cast iron chuurs pegged to stone bluchs, weighing
from 1 to 6 cwts. cach, and placed at an average distanco of 3 feet
apart from ceatre tv centre.

‘The wagons runmng on this road are drawn by horses at an average
speed of 4 miles per hour, and are mountead on four cast won wheels,
28 inchies in diameter, turning loosely on their axles, which are bolted
to the wrought iron framceot the wagon. They weigh, when empty, 3
tons, aud when loaded, 5 tons 17 cwts.

The gross traflic over this line has amounted, during the 13 years
which it has been open, to 8,626,000 tuns, and it now remams magoud
worhing condition. The dwiation of these 1:uls may, therefore, be
estimated at about 15,000,000 tons.

Case 10.—Taff Vale Raslrond, fur the conveyance of passengers,
metals, minerals and general merchandize, between Cardiff and Merthyr
Tydfil.  Upper scction consisting of a single track of parallel rails of
a single head form, weighing 30 pounds per yard, 4.5 inches high, 2.2
inches wide at head, 2 inches width of Juwer web, and .06 inch thick-
ness of centre rib or web, supported at intervals of 3 feet by chairs
bulted tu cross sleepers 10 mnches wide by Y feet long. . The ballasting
under the sleepers consists of « thick stratum of broken cinders,

The wagons and carriages running on tlus road, vary considerably
ia their weight—from 2 tons 10 cwts, to 4 tons 10 cwts, when hght,
and from Stons to 12 tons when loaded. They are furnished with
wrought irun wheels and tyres, bearing springs and friction brakes,
and the passenger cairiages have buffer and deaw springs.  The loco-
motive engines employed, weigh aboat 20 tone, caclusive of tenders
and work at speeds varying from 15 miles per hour, for slow mineral
trains, to 30 miles an hour for passengers.

These rails have been in use nearly 13 years, and from the most
careful cumputations, the teaffic over them has been 5,400,000 tons.
At the crussing and portions of the hine where a considerable braking
puwer is applied, their depth s reduced by abrasion, to 4.4 wches, but
in all other respeets these rails are generally sound.  Their duration
may be estimated as cqual to the rolling of 10,000,000 tons.

Cast 11.—~Tafl Vale Railroad—the down-line from the Aberdare
Junction to Cardiff.  Length of the Line, 14 nules, and falls at the rate
of 15 feet per mile.  Rails of the parallel doubie headed section ; depth,
Sinches; width of hiead and foot, 2.5 inches: centre web, .75 nch
thick; weight, 72 1bs. per yard.  They are supported at intervals of 2
feet 9 inchics by cast iron chairs fiemly bolted to cross sleepers, 10
inches wide by 9 feet long.  In all other respects, the formation of this
road is similar to that of the upper scction near Merhyr Tydfil,

The carringes and engines last described, work on this scetion also,
and at similar speeds, It is traversed daidy by 3 passenger, 1 mail,
and numerous luggage, metal, mineral and merchandize trains.  The
passenger trains average about 96 tons gross cach, but the mmeral and
ather trains sometimes exeeed 1000 tons in weight.

From the annual teaflic veturns of this company, we find that in the
cight years that these rails have been lad, the gress traffic which has
rolled vver them, amounts to 20,516,000 tons.  Although tins weight
has caused cousiderable lanunation and abrasion at the stations and
on the sharpest curves, those rals are now i far working order, and
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with attention to the sleepers and ballasting, they will last tor the cun-
veyance of as much more.  Hence their duration may be estumated as
cqual to the rolling of 41,000,000 tuns,

cast 12.—=Tatt Vale Rulroad—the up-line from the shipping poat
of Cardift to the Aberdare junction.  Tiusline 15 ot the same fengtl;,
aud is stmlar 10 its construction to the down hine, with which it yuns
parallel throughout, 1t is traversed, also, by the same engines amld
amd earriages, but the coal and cuhe wagons pass uver this e empty.

The rails are of the same date as thuse of the down hine, and thegruss
weight which has rolled over them, amounts to 11,200,000 teus. 1her
general conditivn s very simular to thuse in the down line ; and their du-
ration may he estimated as eyual to the passage of an addstional werght
of 11,200,000 tons, or a gross total of 22,400,000 tons. The greater
weight traversing tho duwn ling, is vning tu the large quantiues of
cual sent down for shipment; the wagons used m the conveyance ot
of which return empty over the up hne to the collicries.

The rails un both sections having sutferad nearly abihe in Jamination
and abrasion, althvugh one has sustained httle more than hait the
rothing of the other, 18 accounted fur by the cicumstance of the gradient
beusg just sufficient to enable the engines and loaded wagens to rolt
down the one hne, while un the ether the ascent with YU ot Tuv empty
wagons is accomplished with ditliculty by engines having 18 inch
cylinders,  The abrasion and mjury tv the rls by the siippng ot the
engine wheels in ascending gradients, 15 probably cequal to, 5t 1t dues
not exceed, that from the rotling of the tiafhe.

Cast 13.—Radroad tor the cunveyance ot munerals te the Hirwam
Iron Works, consisting of a single trich, < nules lung, of the 4 feet 5,5
inch guage.  Rails, of a pavallel single head form, 4,25 incacs deep, 2.5
inches wide at the head and .75 iuch thichuess of centre web,  They
waigh 46 1bs. per yard, and are screwed fast to single check cliurs on
massive stone blocks every 4 feect. The ballasting consists of blast
furnace cinders, and dust from the coke yanl,

"The carriages are constructed of wrought and cast iron fiames, and
are mounted on 4 cast iron wheels 52 inches dinmeter, twnng leosely
on axles bolted firmly to the carriage trame.  They weigh when hight
2tons o ewts., and when loaded, 5 tons, but are unprovided with any
springs.  The Jocomotive engines weigh 10 tons cach when in runmng
order and propel the loaded cartiages at an average «.ced o 10 nules
an hour.

This road has been laid with these r~*', avont 4 years.—The grovs
weight wlich has passed over itin t'at time anounnts tu 1,055,000 tons,
On carefully exammng the state of the ranls after this trafhie, 24 per
cent, were found lamnated t, an extent rendering thar numednate
replacaient by sound rail  indispensable: wlule the others cannot,
under existing circumstunces, last more than 2 yearsagain.  The dura-
tion, then, of the rails on this road may be estmated as equal to the
passage of 1,318,000 tuns, or consderably less than ather of the
previous examples.

In refercuce to the foreguing examples of the duration of ralway
bars under different conditions of laying and working, wemay remark
that 1y every mistance where, in the constructivn of the permanent way,
suflicient golidity has not been obtained by the cmployment of adequate
sleepers, the destruction of tho rails has been most rapul.  Tlus was
the result with cases 1 and b, and the effects are visiblen d, 4. 9, and
8. The greater durationof 11 and 12 over the others, must be ascnibed
to the use of heavy rails, wagons and carnages with bearmg springs,
anda well constructed aud carcfully mamtauned permanent way.  No.
12 is a very favorable instance of durability—probably, cqual to any
ever laid, which has prinapally resulted from the very favorable grade
of the line.  No. 10, with heavier vails, would have cqualled No. 11,
as the conditions are otherwise similar.—The absence ot beaning springs
to all wagous, except thosein cases 10, 11 and 12, must alro have had
a very prejudical effect on the rails aud greatly lessened thewr dura-
tion.—In case 6 the rails were too weak, and the support unequal to
the heavy wagons employed.  Case ¢, with heavier blocks and hghter
wagons, 18 a very favorable specunen of a mineral rairoad.  Case 13
shows the most unfavorable results of the whole number detaited, but
when the very infertor quality of the mctal used and the detective
noture of the fastening cmployed 35 fully considered, a different resuit
could scarcely be expected.

In the tabular statement of the duration of the rauly, it 15 supposed
that the cost of labor and materials in replacing unsound bars and the
ultimate expenses incidental to the entire renewal of the rails, when
worn out, will be cquivalent to the value of the old metal obtamned,
Thisis found to agree very nearly with the results obtained in practice,

We haven our possession, sumilar notes respecting the duration of
cast iron rails, of which numcrous examples may Le scen at or in the
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neighbarhood of Merthy Trdfil 1 but the geueral abaudenment of this
wateriad fur that of wrought iron, woull cause such notes of hitle
value, i published,

Tabular Statemenl of the Duration of Iron Railraad Bars,
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Piscovery of Ancient Greek Seulpture,

Letters from Athens mention the discovery of 300 antique statues,
or fr.umments of «culpture, recently brought to light by excavations nt
Argos, ay the site of the Temple of Juno.  These precious vemaivs of
apcient 2ot have been recovered by the Greek Govermment; and, if it
had any large spirit or interest in archology, Argos possesses within
its classic soil quarries of fnvaluaile works of scuipture buried in the
ruins of the aucient city, amd which might be reclutmed at no great
cost.  Indead, the sites of the old Greek temples in many districts,
excavated by the Government or by the capital of asseciations, would
profinbly, by sule of the works discovered, awmply vepay the ontlay.
Webave evidence of value received in the voluntary aund enterprising
exertivns of our own countrymen, SixCharles Fellowesand Mr. Layard,
and in the produce of the rival labours of M. Botta and M. de Sauley,
under the auspices of the Freneh Government.  The small village of
Argn ~tands on the ruins of the rucient Argos, The old town is
deseribied by Straboe as the principal city of Peloponnesus nest to Sparta,
In numher snd magnificence of temples and public edifices, in schools
of mt aml great attists, it perhaps ondy yiclded the paim to Athens,
In senfpture the Sicyonico-Argive school, under Polycletus, rivaled
the attic studios of Phidias and Prasiteles.  Pausanias, in his descrip-
tiow of the temples, stataes, aud paintings vomaining in Greeee, wWhen
abunt A D, 197 he travelled thronghont all its States, describes the
elasaic relies with the detail and accuraey of a Murray's Handboolk, and
desotes several pages to theremaing of drgos in bis time.  The temples
and their nestimable works of art were thett geuerally complete and
perfuet.  Their marbles and casts of metal weve of priceless value,
comprising many statues in marble asd rass by Lysippus and other
eminent reniptors, besides the works of local artists.  The Temple of
Juao, inits architecture and vickes of art, competed with the Partbenon,
The Roman generals, the barbariang, and the pirates we know plundered
the Greek cities, buth before nnd after the visit of Pausunins,  Never-
theluss, the great bulh of treasures escaped, the mnjority of the »Tem
ples of God” being preserved from sacrilege out of vegard for the
common sentiment of religion and the faith of the conguered vaces,
Ruac, Flovence, amd Naples, and private colicctions on the continent
aniin England doubtless contain mauy first-class worhs of Greel
senlpture o but the mass, probably, remainr, whole ur frogmentary,
heneath the ruins of their ancient resting places.  ladeed, the Elgin
Mardles have only whthin this century been rescued from ruin aund
deatinctivn by thewr Gansference from the architravesof the Parthenun
to the British Muscum.  The recent dizcoveries therefore at Avgos
have verasianed the deepest interest on the continent smung artists and
Joversof art,  Tuey may coweto light unquestionable warks of Poly-
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cletus,  Although inferior to Phidias “in the fashioning of gods in
general,” be was the most celebrated of Greek seulptors i the perfee-
tion of his celossal statues muud in the superive representation of heautiful
gymuastic figures.  Uno ofhis statues, the Doryphorus, becnme a canen
of the propurtivns of the haman frame. Pliny ascribes to him the
estublishiment of the principle that the weight of the body should bo
Iaid chietly ov one faot, whenee resulted the conteust, so siguificant and
attractive, of the bearing and more compressed with the borne and
ware develuped side of the hwmman body,  Polycletus is recorded to
have conquered Phidias, Ctesilaus, Phradmon, and Cydon with his
Amazon tn a contest of artists at Ephesng. We ave glad to learn that
the Greck Government will pernit casts to be faken of these newly-
discovered sculptuves, which we may therefore expect «ill xaon become
a3 genernd and a3 valuabie models as the Niobe and the Elgin Marbles.
The excavations also, we uuderstund, are to be continued. We hope
that this spirit of antiquorian yesvarch in Greece, thus rewarded and
excited, witl induce King Otho 0 direct stwilar explorations on the
sites o€ the Argive Temples of the Lycian Apollo, Bacchus, Minerva,
and « other monuments of Argos.  Thete lueatitles are mmutely
deseribed by aucient and modern travellers, The majority of our
readers, may not know that Pausanins comumonly gives the distances
nad measurements of the Greek temples with mmute accuracy, as
tested by traveRers of our own times.  He tuoreover, records particu-
Iarly all the chief works of senlpiure in every building. IHis rccount,
ulso, of pictures is equally singularand full.  The deseription of one
great work of Polygnotus—ithe subject of which was the takmg of Troy
aud the emburcation of the Greeks—occupies severad pages.  The new
Ministry at Athens will find n uscful guidcbook if they only first cx-
haust Punsauiay, I Greece will not progvess, IHis Majesty may as
well inerease the stores of Dresden and Munich.—ZLzening Maidl.

Iuangeration of the Calewtta Railwaye

This great event took placc on the 3rd February 1835,  The dine s
now completed for 122 miles to the cotlieries at R ace-gunge, but
Burdwan, a town of importance, about 6% miles from Caleutta, was
selected for thie cercmonies of the day, in order to suit the convenience
of all parties.  Two trains were appointed to convey 600 passengers
from Calcutts to that station.  The terminus at Howrah opposite Cal-
euitn was decorated for the occasion with great taste.

¢+ The tratn reaghed Burdwan in about three hours.  The whole
Government {the Governor-General excepted) was on board, and a
bishop and & bishop elect. It was important, therefore, that the wt-
nost care should be exerted to prevent accidents. At Rurdwan the
station was d:corated in the most tasteful style, and a sumptuous en-
teriaimment was spread in 2 noble pavallion for 700 guests.

The eathiusiasm of the natives nlong the lme was boundless,  The
towns amd villages poured forth thexr inhahitants by hundreds and
thousands to witness the grand spectacle, and in many places, more
especially where cducativn had made progress, gave us the maost
hicarty cheers.

Contracts have been made for the completion of more than GOy
mites from Burdwan (o Cawnpore, amd Mr. Stephenson is pushing
farward the eperations with all lus characteristic energy, and is so
sanguine 18 to expect that the works will be accomplished in tinee
years.,  There can be no doubt that all the earth-work and masonry
may be completed within that peried; but four bridges have to be
constructed as large as Londan-bradge, nud one of them of o depth of
70 feet, and, as it appears to the engineers desirable to aveid the con-
struction of temyporary bridges, and te make those which ave bult
permanent, there may be more delay than s at present anticipated.”

Three thousand miles of Telegraph have been completed Quring
ane year in this Presidency, and it is hoprd to furnish one thousand
miles of Raihway in three years.  The valuc of the clectric telegraph
is Jikely to be fully shown during the approaching summer. The
Governur-General Lord Dathousie, whose henith isiun declining state,
wilt pass the hot weather and the rains <t Qoetacamund.  The Foreign
and Military Sccretary will accompany him, and, thanks to Ih.
('Shaughnessy, he wal be able to direet the aflaies of India from s
mouniaia oyric with suck facilities as no previous Gose:nor-Genvral
ba~ ever enjoyed.  The clectric telegraph has new heen completed
to the capital of cach presidency, and it passes through the Qotacamund,
By this matchless instrument he will be in daily ami haurly commn-
nteation with alt thesubordinate Guvernments, and wiil beabie to ssene
his instructions to every part of the country, and hefore sunset to ve-
ceive information of their laviug reached the most distant extienntses
of the empire. By the thme he arrives st Qotacomand the telegrapk
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will huve been completed to Peshawar, and he will e enabled, thongh
2,080 ites distant, to regulate the negotintions with Dost Muhomed
day by day,——(Correspondent of the Ties.)

Novel Galvanie and Efcctrotype Apparatiss

An important invention has recontly beer specified by Me. Chavles
Weightman Harrison, of Riclunond, Surrey, for « Improvements in
abtaining and applying clectvic currents, and n the treatment of cer~
tain products derived in obtaiuing the same,” parts of such improve-
ntents heing applicable to the preduction of motivo power. The in-
ventor employs cast amalgam plutes, produced by molting zine ina
erucible, und corcfully adding mereury thereto in small proportions at
a time, through o small earthenware funnel, with the end of the tube
inserted in the molten metal,  Thiy amalgam is, for a short time, ¢x-
posed to n slow heat, and then east tuto the Yorm and size required,
Plates formed of 1 part mercury and W0 parts zine, are sakd, whea
galvanieally arranged, to give a current of higher power than common
smatgmnated zine plates, amd to retain a protective character throughs
ont.  Ag negative electrades, an alloy of iren nmd platinum, formed by
strougly heating the metals together in 2 coveved crucible, is used; 1
part of platinum and 189 parts of iron, give a product which is unaf-
fucted by nitric or yulphuric acids of the erdinary comuiercial streugthy,
and which may, when cast, e hawmered or volled into thin sheets,
and cut into convenient sizes, There is n peculiarity in the tarm of
the negative clectrades whick gives them a Jarge increaso of effective
surface over the positive electrodes, and cousists of bending the plates
in & zigzag manner over their whole surfice, nnd then dividing the
Yends to within a short distance of enc or both ends, 30 as to atford
openings whereby the lines of cleetric induction may pass direct to the
back of the plates, or by partly dividing plates of metal into numerous
bars, or segments, by which the same increase of surface and results
are obtuined. A powertnl galvanie current is produced by bending o
negative electrode, formed as above, acress the middle, so as to oppese
it to both surfuces of the positive electrede, and then immersiog thewn
in & vessel containing, in addition to the usnal electrolytes, an oxide
of chlerine, the protoxide, or cuchlorine, being preferred; such gal-
vanic combination, from the characteristic propertics afforded by the
compound of oxygen and chloring, is called by the inventor ¢ the
euchlorine battery.”  The presence of an euchloring compound of oxy-
gen in tho oxciting flnid, gives rise to the ready production of second-
ary results, and thereby affords a powerful development of electricity,
equal to that of tho nitric acid deuble fuid batteries; while it is free
from the inconveniencs attendant on their use, and, by proper adapta-
tions, its operations may be mainfained for a Yengthened period.  The
peculiarities of the inventor's coucentrie battery are, that each of the
positive plates is formeid of a like quantity of wetal, consequently they
are progressively thicker as their siz~ disinishes 3 170 negative phites
intorvene between the positive plates, and these are sepavated arom
each other by o nou-conducting materind, each pair of negative plates,
however, being united so ns to operateasone plate.  The whole of the
plates are contained in o square case, and the exciting solution cm-.
ployed, where long-continued action and maderate power is required,
is o saturated solution of murinte of ammon’, 2 supply of the solid
salt being placed in the vacantspaces at the corners, behind perforated
sereens.  To avoid the inconvenience which is often experienced by the
use of porous carthenware cells, frem their being rarely aliko perne-
able, ashestos, or other incombustible amphibolite mineral is cmployed,
by reducing it 10 8 pulpy mass, and manufzeturing it into sheets by the
usual pracess of paper-making, these sheets being cutinto therequired
sizes fm-l dinphragms, and the cdges united with gutta perchs, or other
material.

The second branch of the invention consists of the application of elec-
tric currents avound electro-mngnets through square or rectangular-
formed wires or ribbons, that conductor being found to possess great su-
periarity over common round wire. In the application of dlectric curs
rents as 8 motive power, what is termed ¢ plato horse-shoe electro
magaet” is used. Itismanufactured of drawa plates of Sbrous decarbon~
ized soft ivon, about n quarter of au incl in thickness, which are bent
along the middle in the direction they have been drawn to the shape
of an ordinary horse-shoe magnet, and until the arms nre about a third
of an inch distant from cach other ; the great length of poles, and the
large, thin rectangulnr arms being the main peculiarity of the magnets.
They can be applied in varions ways for the production of motive
power.  The inventor gives deseriptions of several methods of produc-
ag motion ; it is not neeessary here to enter into detail.
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Tho third and last hranck of the inveution consists of improvements
in the manufacture of colouring matter from the metallic salts derived
in obtaining galvanic electricity, the improvement being that, instend
of productug colouring materials from galvanic solutions, by the addi-
tion therets of the alkaline salts of chromiwn aud ferrocyanogen, the
neid salutious of these colonring bases are employed, and the cliromic
and ferrocyanic acids are caused to combine with, and be {aken up by,
the metallic salts or exides.  Tho colours thus produced are adapted
for use in the manner of ordinary colouvs, and from the fuct of their
being principally compased of oxide of zine, they possess 8 more perma-
nent character than conmmon colours or paints.—Moung Journal.

Caundian Minerafs at the Parls Exhibition.

Speeimens of the following Mimcrals and products of Mineral origin
have heen sent to the Great Exhibitiun at Varis, as representatives of
the Mineral wealth of Canada:

Ivon Usydes, from Marmore, Madoe, Sherbrooke, Crosby, Hull, Leeds,
aud Portage da Fort.

Bog Ivenm, trem McXab, Wallace, Lake Nipiwsing, Houghtou, Vau-
dreuil, Nicolas, Machiche, Pomt de Lae, St. Pierre, Cap de ia
Madelvine and St. Valier.

Titauic lron, from Sutton ami Brome.

limenite, from lay St Paul and St, Urbain.

Bleude, from Lake Superior.

Galens, from Lake Superior, Gaspe, Ramsay and Lansdewne.

Copper Ore, from Lake Superior, Lake Huvon und Inverncss,

Native Copper, from Lake Superior.

Gold and Silver Pyrites, from the Bustern Townships,

Nickel, from Lakes Huvon aud Superioramd & Aillebout.

Native Silver, from Lake Superior,

Native Gold, from Rivitre-du-Loup, Fief Saint Charles, Aubert de
Tiste, Btchomin, Chanditre aud Famine Rivers and from the

neighbourkoad.
Platinum, from the Fief St. Charles.
Iridivm, from do.

Gold Pyrites, from Beauce,

Silver Pyrites, from  da.

Arzenical Pyrites, from do.

Ochre of Urantum, from Madoe,

Chiromiferouy Irou, from Bolton and Ham,

Cobalt, from Lake Superior.

Manganese, from Quebec.

Iron Pyrites, from Lanoraye and the Busteyn Townships.

Molybdeuite, from Lake Superior and Sommerville,

Dolomite, from Dulhousie, Blythefield, Sutten, Brome,
Sylvestre and Pointe Lovi.

Magnesia, from Sutten and Bolton.

Tron Ochire, from St. Anne, near Quebee, Cap de 1o Madeleine,
ton, Pointe de Lac and Rimouski.

Barytes, from Burgess and Lansdowne.

Phosphato of Iron, from Vaudreuil.

Lithograpbic Stone, from Marmors.

Agates, from the North Shotes of Lake Superier.

Labradorites, from Grenville,

Jasper, from Lake Huron.

Ited Quartz Agate, from Lake Superior.

Perthites, from Dathurst.

Rubies, from Burgess.

Tale, from Bolton and Potton.

Mieca, from Greaoville.

Plumbage, from Grenville and Burgess.

White Freestone, from St Maurice,

Amianthinite, from Dalhousie and Kamouraska.

Phosphato of Lime, from Perth.

Gypsum, from Brantford and Oneida.

Shell-Marl, from Ottawa, Sheffield, Montreal and Stanstead,

Whet-Stones, from Madoe and the Eastern Townships.

Canadian Tripolite, from Laval.

State, from the Eastern Townships,

White Granite, from Hereford, Baruston, St. Joseph and Nicolet:

Psendo-Granito, from Nicolet and Lorette,

Freestone, from Ramsay, Pembroke and St. Manrice.

Calcarcous Freestone, from Lauzon and Chaudiere.

Shigton, St.

Ship-
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Lime, from Marmora, McNab, Les Chats, Gloucester, Montreal, Pack-
enham and Caughnawaga,

Trap, from St. Roch.

Marble, from Oxford, Brompton Lake, Dudswell, St. Armand, St. Lin,
MeNab and Pakenham,

Hydraulic Lime, from Thorold, Quebee, Oneida, Nepean and Brant-
ford.

Bricks for Building, from various places.

Peat, from Longuenil and Sheftield,

Asphaltum, from Enniskillen,

Acrolite, found in Madoe, forming a masy of Iron with 6.35 per cent.

o=

of Nickel, weighing 870 s,

The Refuso of the Smclting Furnacess?

The production of ivon by the smelting-furnaces of Great Britain
lias reached 3,000,000 tons annually ; and by a moderate calenlation,
it may be assumed that for every ton of jrou two tons of slag ure
formed, making an aggregate of at least 6,000,600 tous of this hitherto
refuse material.  Not only has this vast accumulation of slag been to
the present time comparatively usclesy, but it has proved an incum-
brance and source of heavy expense to the ironmasters; for it is
calculuted that o sum of not less than £150,000 sterling is anunually
cxpended by and lost to them in r1emoving the unsightly heaps from
their premiscs, to Le used as the most worthless of materials in
mending old roads, and in filling gullics and other vacant spaces.
We are, however, destined, before long, to wituess this singular sub-
stance applied to economic purposes of the highest utility; and we
venturo to predict that it will be hereafter seen superseding the labours
of the quarry, rivailing the most valuable maible, and even in beauty
and brilliancy many of the precious stones, such as the agate, the jasper,
the different classes of variegated marbles, and even the very attrac-
tive malachite.

We now proceed to notice a highly interesting paper, read at the
Socicty of Arts, by Dr. William Ii. Smith, of Philadelphia, U.S., ¢ On
the Utilisation of the Slags, or Molten Mineral Products of Smelting
Furnaces.” The term ¢ slag™ has been defined by most standard
anthoritics as the ¢ refuse vitreous products of smelting furnaces,” a
definition which, being only applicable to slag in its altered conditions,
after having been rendered brittle and worthless by improper treatment
succeeding its withdrawal from the smelting furnace, ho rejects as
crroncous. In order to be fairly viewed and justly appreciated, slag
must be considered both in its molten state, as a fused mincral pro-
duct, and in the varicty of combinations, forms, and general proper-
tics it may be made to assume, under scientific treatment, subsequent
to its removal from the smelting furnace. The first general view
which slags thus considered naturally present, is that which relates to
their philosophic character, which we bricfly notice before passing to
consider & more important aspect—viz., their commercial value.

In the wide range of geological science we find but few general
phenomena which cannot be clucidated by the chemico-mineralogical
transformations of the smelting furnace.  In that vast apparatus, by
the study of existing operations, agencies, and laws, tho geologist
finds a clue to the formation of the carth, an exponent of those laws
and phenomena which have modified and determined the condition of
the rocky crust of the globe.  When his cupola is built, and his blast
started, the metallurgist is at once ready to daguercotype, or rather
reproduce, although in minature, the mountainous deposits and diver-
sified formation of the igneous rocks; aud if his researches verge
upon chemical science, in studying the agency of heat on the form
colour, and other properties of matter, he can observe the influences
which determine the crystaline or amorphous structure of slag, and
those wonderful chemical affinities which bind together in definite
atomic proportions the clementary molecules of slag, however complex
the combinations it may assume under the smelting operation.

The rocksof igneous origin are well known to the scientific world, and
lighly appreciated by the practical architect; thoy arc the rocks of
which Nature builds her loftiest mountains, and man constructs his
most enduring monuments.  Many of the mountain ranges even of
this island are cumposed of thuse strata which have been thrown up
and attered in mineral aspect by molten masses and veins, presenting
no traces of decomposition, and which, like slag, arc of igncous origin.
Granite, syenite, protogine, scrpentine, poryhyry, basalt, felspar,
greenstone, lava, &c., are amongst the varicties of the igneous rocks,
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uud the industrial purposes to which they arce applied are numerous,
and of primary importance. If we ndmit the existenco of some deep-
seated source of hieat to which these rocks owe their origin, tho anagoly
between them and the products of smelting furnaces, which aro
composed of the same clements, fused by the” same igneous agency,
and modified in form, colour, and character, by the sume fixed chemical
lawy, a doubt cannot Le entertained of the valuo of this artificial
mineral product, as combining in itself yualities possessed and divided
amongst many uatural varietics.  Sclecting the slags of iron furnaces,
they will be found composed of silica, Jime, and alumina, as their
chief ingredients, in combination with traces of maguesia, protoxido
of iron, sodinm, potassimm, carbon, manganese, carbon, sulphur,
titanium, and phosphorus.  According to the analysis of M. Berthier,
the slag of the Dowlais furnaces, from which some of the manufactured
samples exhibited were made, consists of silicn, 40+4; lime, 384 ;
alumina, 1125 magnesia, 52; protoxide of iron, 3-8; and u trace of
sulphur.  Slags from sther iron furnnces in France and England pre-
sented ¥imilar aunalytieal vesults, varying slightly as to the relative
quantidces of mangunese and sulphur, while a mean average of the
anthracite furnaces of America shows their slag to consist of silex 51,
lime 21, and alumina 15, P'rof. Philips, in his minernlogical work,
observes:—** If' we look more narrowly inte the composition of the
crust of the globe, ns consisting chiefly of the carths and carthy ma-
tevialy, we find that only three of the carths which have been
discovered—viz., silica, alumina, and lime, are found to constitute its
great bulk.”  Regarding, therefore, silica, lime, and alumina, as the
chicf constituents of slag, wo are fuinished with the very ingredients
out of which Nature hus tashioned and anncaled nearly all the valu-
able building materials of the mineral kingdom.

In the utilisation of slag for commercial purposes, by the processes
of casting, pressing, rolling, moulding, and annealing, the fucilities
atforded by the extremely liquid molten state to which the slag is re-
duced in the smelting turnace are availed of, so that by suitable
appliances any desired form, colour, or texture, can be imparted, We
heie adopt the desceriptive language of Dr. Smith :—¢ According to
the treatment it receives, slag ean be rendered brittle or tough, hard
or soft, compact or porouy, rough or smooth. It can be cast into as
great a varicty of forms, solid and hollow, as iron itself, with the
superior advantage of being susceptiblo of the admixture and blend-
ing of colours, so as to render it equal in britliancy to agate, jasper,
malachite, the variegated marbles, and other more valuable varieties
of the mineral Kingdom: When properly anncaled, it can be made to
acquire a surface, or texture, at least 10 times as durablo as that of
marble, and is susceptible of a polish equal to agate or cornelian. As
a building material slag can be readily adapted to any varicty of archi-
tectural design, from the simple slab to the most ornate and complex
decoration ; whilst its beauty and durability chiefly recommend it as
an article of luxwuy.”

Dr. Smith entered into & comparison of tho relative expense of the
manufacture of clay bricks as compared wigh that of bricks or blocks
of slag; and he reminded us, that in making bricks of the latter, the
raw material cost less than nothing, inasmuch as the ironmaster saves
by its utilisation the heavy expenditure now attendant upon its ve-
moval from the furnace premises.  In fusing slag for the operation of
casting no expense is incurred, inasmuch as this item of expenditurcis
charged by the metallurgist to the metallic and »of to the carthy pro-
ducts of the smelting operation; whereas, in making bricks of clay,
the raw material has an intrinsic value, while the conseccutive oper-
ations of digging the clay, preparing it for use, and transporting it,
added to the process of pressing and annealing, consume at least twice
as much time and labour as are employed in working slag, ¢ From
these simple, yet clear data,” observed Dr. Smith, ¢ wo can fairly in-
fer that the cost of making clay brick will be double that of making
blocks, tiles, or more decorative and valuable articles from slag. By
extending this calculation to other products, such as marblo slabs,
columng, carved architectural ornaments of stone, &c., and in our
estimate contrasting the plastic power of fusion available in slag with
the laborious liewing and fashioning by mechanical means required
for blocks of marble and other stones, we may arrive at still more
satisfactory results in proving the commercial value of slag.”

The samples which were exlubated and cxamined by tho auditory
excited general admiration, from the closeness of the texture, the
height of the polish and the beauty and apparent durability of the
articles.  Some of them had been made from the slags of American
furnaces, others from those of the furnaces of France and England ;
and it was evident, from their inspection, that the commercial value
expressed in the above calculation was by no means extravagant. To
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the vast quantity of iron slag produced in Fogland may bhe added the
amounnt also yiclded in the reduction of ores of copper and Jead,
without considering zine and other metalliferons sources; the supply
will, nccordingly, be found suflicient to create a new channel of pro-
ductive industry, which may possibly equal m extent, interest, and
importance, any single one that now affords ciployment to the eapital
and industry of civilised natioas.

CANADIAN INSTITUTE-SESSION 1854-55,

Fiftcenth Ordinary Meceting—March 31sty 1855
The name of the following candidate for membership wasrend :—

Mr. Sheriff Jarvis.ee cesieenennne. Creen e oo . Toronto.
The folluwing gentlemen were elected members :—

John Macpherson Hamiton ..e.evereevennn. s Toronto.
William Dickson.ceieevnnueiiiiiniicicienenennne “

) I VA 113 O R Hamilton.
Robt. J. Johuston ..........  eerteesernrentenesnaine Thorold.
W, IL Lambe oeeeriisiecencennaeeveiineennsenane... Montreal,
Frederick W, Torrance...,. oovvvveeennnieannanes, - Y
Ton, John Young...vcvevvieiinnresinrennceneennns L

Mr. Cumberland read a paper, entitled ““Some Notes of » Visit to
the Works of the Grand Trunk Rulway of Canada, West of Torouto.”

A Paper, communicated by Mr. Paul Kane, was read by Mr. G. W.
Allan, «On the Habits and Customs of the Chinouk Indians.”

Various articles of dress worn by the Chinouk Indians, specimens
of their bows and arrows, spears, cooking utensilg, and a skull taken
from onc of their graves, were exhibited.  Several admirable oil paint-
ings, exccuted by Mr., Kane, illustrated many important features of the
lives and characters of the Chinouk Indians,

Sixtcenth Ordinavy Mceetinge—April 13the 18355,
The names of the following candidates for membership were read :
Rev. W. Ritchie ...ocivviriviirniiiiinnnnnnnn. oeore Georgina.
Georgo Perkins ..o iieiiiiiiiiiiiiinieien i eeees. Toronto.
Stephen Heward..oveneeeniiiiinnaee N, o
The following gentleman was clected member :—
W. B, Jarvis...ceeeeeeenne Gepeeearenseieanns eveeeese  Toronto.

In pursuance of an order from the Council, the First Vice-President
brought under the consideration of the meeting the subject of a new
building for the purpe es of the Institute, invited discussion thereon,
and announced that a special general meeting would be called for Sa-
turday, the 21st instant, for the purpose of considering the propriety
of issuing authority to the Council to act in the matter.

The First Vice-President nominated Mr. Dalrymple Crawford, Auditor
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of Accounts fur 1833, in conformity with the regulations of the Insti-
tate.  Mr, Samuel Spreatl was nominated on the part of the meeting.

Professor Chapman communicated an ** Additional Note on the Ob-
ject of the Salt Condition of the Sea,” and submitted further views and
authoritics in support of his observations on anexample of theigneous

origin of Carbonate of Lime.

I'rofessor Cherriman read a communication from Mr, A. Hood, of
Dunuritle, being ¢ A Description of & new Astronomical and Surveying
Instrument.”

Special Gcml Meetinge.
Avmut 2187, 1855,

The name of the following candidate for membership was read :—

George Morphy o iiniioninnniencennennann ‘Toronto.
The following gentlemen were clected members 1
Stephien Hewnrd cooiniiiiiniiiien e iec e vee eeeee. Toronto.
Rev. W, Ritchicecciviaes vencerniiiiianiinaneen. Georgina,
Georgo Perkins..ccvivucereeee veeeeieveennnes weee.. Toronto.

The following donations from the Hon. J. M. Brodhead, of Washing-
ton, through Mr. A, H. Armour, were announced :—

Espy’s Report on Meteorology.

United States’ Coast Survey, with Maps, 1853,

Stanbury’s Expedition to the Great Salt Lake, with Maps.

Patent Office Report, Part 2, 1853,

Officinl Army Register, United States, for 1835,

Navy Register of the United States, 1835,

From Mr. A, IL. Armour, Toronto:—

Census of Canada, 1851-52, in two volumes,

The thanks of the Institute were ordered to be given to the Ion. J.
M. Brodhead and Mr. Armour for their valuable donations.

Mr. Sandford Fleming, C.E., vead a paper by Mr. T. C. Clarke,
C.E., ““On the Action of the Ice upon the Bridge at Rice Lake,”

Professor Ilind made some observations ¢ On the oceurrence of
Crystallized Carbonate of Lime in the Native Copper of Lako Superior.”

The mecting then entered upon the subject of the new building, and
after a prolonged discussion, the following resolutions were adopted :

Moved by Mr. Ure, scconded by Mr. Recorder Duggan :—

1. ¢ That it is the opinion of this mceting that the ground which
lias been so handsomely offered by Mr. Allan, for a permanent build-
ing for the Canadian Institute should be atonce nceepted, and that tho
cordial acknowledgments of the Institute be tendered to the gencrous
donor for his munificent gift

Carried, nem  con.

Moved by Mr. Recorder Duggan, seconded by Mr. W, G. Storm,

2. «That in the event of its being found possible to crect a building
for the purposes of the Institute, the Council be authorized to take
such steps as shall scem most advisable both for that purpose, and
also for securing such temporary accommodation as will be required.”

Moved by Mr. Walter Mackenzie, seconded by Mr. Secker Brough,

3. «That the thanks of the Institute be tendered to Mr. Cumberland
for his gencrous offer to givo his services as Architect of the building
proposed to be erccted.”

* LITERARY AND HISTORICAL SOCIETY OF
QUEBEC.
LITERARY OR STATED MEETING.
WEeDNCspaY, 71ir Manrcit, 1855.
The following gentlemen were proposed as Associate and Correspon-
ding members, viz. :—
As.\ssociate Member...eieereeesesse.Geo. Desbarats.
As Corresponding Member...........T. E. Campbell, C.1., late Major
7th Hussars,
A paper ¢ On Russian America” was read by Mr. A. R. Roche.
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STATED MEETING.
213t Mancu, 1855,

Tho following donations were announced from T. D. Harington :—

Guizot’s Lifo of Cromwell.

Mackintosh’s Military Tour thirough the Seat of War, Crimen, &ec.

Slavery on African Coast.

Huc’s Travels in Tartary, Thibet, &ec.

Scientific Annnal, 1852 and 1853 (United States).

Year Book of Facts, 1852 and 1853.

From G. B. Faribault:

Public Accounts of the Provinee of Canada for 1853.

Annual Report of the Postmaster General, for the year ended 31st
JMarch, 1854,

Return from the Clerk of the Crown in Chancery, showing the num-
bor of Votes polled in cach County.

Documents submitted by the Bureau of Agriculture to the Legisia-
ture.

Report of the Superintendent of Education, Lower Canada, for 1853.

The Seigniorial Tenuro of Canada, and Plan of Commutation, by
J. C. Taché.

Tables of the Trado and Navigation of the Provineo of Canada, for
1853.

Census of Canada for 1851 and 1852, vol. 2.

The thanks of the Socicty were ordered to be given to T. D. Har-
ington and G. B. Faribault.

The following gentlemen wero proposed as Associate Members.

Walter Serocold, late Captain, 66th Regiment.

William Chessell.

A Paper was read by F. N. Boxer, submitting certain suggestions for
the bettar conducting the affairs of the Society.

Resolved that F. N. Boxer’s paper bo referred for the consideration
of tho Council of the Society.

A Paper was read by A. R. Roche, entitled, “A Proposal for ex-
tending the Trade of the Province.”

HEXNRY E. STEELE,
Recording Secretary.

Chair of Natural History, Edinburgh University.

Some difficulty appears to be found in selecting a fitting successor
to Professor Edward Forbes; and we have referred, on another page,
to a discussion this has givenriseto. According to thelatest accounts,
we learn that tho idea is gaining ground of subdividing tho Chair into
two Professorships. One of Geology, for whick it is understood the
Duko of Argyle—who takes a lively interest in the question—destines
Hugh Miller; the other of Natural History, in its several distinct
branches, exclusive of Botany, whick already constitutes a scparate
Chair.  For this Mr. Allman, of Trinity College, Dublin, is favourably
spoken. Though there are various other candidates—Mr. Hualey, of
the London Museum of Practicat Sciences, and recently one of the candi-
dates for the new Chair in University College, Toronto ; Professor Ni-
cho), formerly of Cork, and now of Aberdeen; and Dr. Fleming, of
New College, Edinburgh. The revenues of the Chair are estimated at
upwards of £1000 stg.; so that it is a rare prize in the scientific lot-
tery, and may be expected to excite abundant emulation. The great
difficulty in finding a fit successor to Edward Forbes is no slight testi-
mony to the profound and singularly varied range of acquirements of
the late Professor of Natural History at Edinburgh.

The Hurricane of the 18th April, 1855,

The progress of the remarkable storm which swept over a large por-
tion of Western Canada during the 18th of last month, has been re-
corded by the local Press of many Jocalities where its destructive effects
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were visible, or the vavious phienomena which nccompaniced it particu-
Iarly manifest.  We propose to condense the varvious nccounts which
have reaclied we, and pregent them in a counceted form in the June
number of thiz Journal. We shall feel indebred to our readers and
correxpondents for any exact information or description they may have
it in their power to communicate.

Miscellancous Intelligences

Funvarios of Tk Lasp ix Hesax Perion.—General De 1a Mar-
morn, who has been employed twenty-four years on a geographical
and geologicnl survey of Sardinia, presented an outline of his re-
searches in the latter department to the Geological Society of France
on Gth November last.  In this paper he states that near Cagliari ho
tound a raised beach containing shells mixed with works of humnn
art (pottery), at an elevation of 197 feet (60 metres) above the
sea. It seems to bo slightly inclined ; and he speaks of another de-
posit, probably a newer one, a little farther on, which is horizontal
and almost at the level of the sea. o estimates that at Alghero, 100
miles NNW., the rise produced by the same upheaval has been 328
feet, not attested, liowever, by human reiaing, but by the position of
a ‘quaternary sandstone.” Tho cxtreme rarity of raised beaches
containing such remains renders these facts interesting.  Mr. Lyelt
refers only to three—one which I have scen, at Putzuoli, 20 feet above
the present sea level ; another near Stockholm, 60 feet above it, and
a third in Pery, scen by Mr, Darwin, 835 feet. It now appears that
somo parts of Sardinia have been uphoaved 197 feet since tho island
was occupicd by man.

Verocity of tHe EinrcTric Cerrext.—At the meeting of the Bel-
gian Royal Academy on 2nd December, M. Quetelet described Mr.
Airey’s experiments with the electric telegraph to determine the diffe-
rence of longitude between Greenwich and Brussels. The tiine spent
by the clectrio current in passing from tho one observatory to the
other was found to be 0s.109, or rather less than the ninth part of o
second and this determination rests on 2,616 observations. The dis-
tanco hetween the towns being 270 miles, tho velocity of the current,
supposing it to be uniform, must rather exceed 2,500 miles per second,
or abont onc-seventh greater than that obtained by tho American ob-
servers, & speed which would ¢¢girdle the globe” in ten seconds. The
differenco of longitude from two series of observations, snd by two
methods, was found tobe 17m. 283.9.  Observations made byan eclipse
of tho sun in May 1836, gave precisely the same results which may
be considerced the most correct ; an cclipse of the sun in 1842, gave
four-tenths of a second less; lunar occultations gave nine-tenths of a
second less ; and observations by chronometers gave 1 second amd
three-tenths less. A second in this case represents a distance of 4565
yards, and a tenth of a second 463 yards., Assuming the first-menticn-
ed time to be correct, tho error in tho chronometrical determination is
cquivalent to 591 yards, or the ninth part of a mile, which, after all,
is anly the 2430th part of the whole distance,

Eae or TiE Ervorxis.—At themeeting of the Academy of Sciences
on &th March, M. I. G. Saint Hilnire presented two eggs of this gigan-
tic bird. The volume of one of them excecded nine cubic decimetres,
and must thereforo have been equal to a sphere 10.4 inches in diame-
ter, or to an cgz-shaped body (an oblong spheroid) measuring 9 inclies
by 12. In alater number of the journal from which this notice is
taken, we find the dimensions of three eggs of the Epyornis, of which
the largest is as follows : —Longest axix 12.15 inches, shortest axis
9.37 inches; clliptical circumference 36.4 inches. Tho Epyornisis
an extinct Madagascar bird, supposed to have been nearly fouricen
Seet in height.

Nrw Gigaxtic Fossit, Binn.—DProfessor Constant Prevost submit-
ted to the Academy of Scicnces on 12th March, the fossil bone of a
bird found in the Paris basin, near Mcudon. It was a tibie or leg
bone ; its length 173 inches its breadth at the lower end fully 3 in-
ches; at the upper 33 3 at the widdle 13, A difference of opinion
existed among the naturalists as to whether it helonged to an Echas-
sier (a long-legged bird) or a Palmipede. If the former, M. Prevost
thought that itmust have had twenty times the bulkof the swan. M.
Valenciennes regarded it as more allicd in form to the albatross, and
in this case its dimensions will not be so great as M. Prevost conjec-
tured. It has been numed Palwcornis Parisiensis, and was found at
the bottom of the tertiary heds, resting on the chalk, It was therefore
much older than the huge birds of New Zealand and Madagascar,
which are found in alluvial deposits.—C. M., Scoteman.
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Monthly Mcteorological Registery at the Provincinl Maguetical Obscrvatoryy To: ontoy Canadn Weste~Marchy 1855,

Latitud+, 43 deg. 30.4 min. North. Longitude, 79 deg 21. min. West.

Elevation above Lake Ontarin, 108 feet.
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Highest Barometer...... 30-079,at11a.m. on 21st ) Monthly range:
Lowest Barometer....... 28-792, at 8 p.an. on 23rd 1-287 inches.
{lighest registered temperature 4+49°+4, at p.m., 31st | Monthly range:

Lowest registered temperaturo —2°0, at a.m. on 1st 5203,
Mean Maximum Thermometer.. o weeesee 36°:62) Mean daily range:
Mean Minimum Thermometer....... ...... 19%:63 16°-89.

Greatest daily range.........87%:3, from a.m. to p.m. of 1st,
Least daily range v .veeeewe 7°°8, from pam. of 14th, to a.m. of 15th.
Warmest day......, 31st. Mean temperature......39°-82 Diffevence,

Coldest day.. . 24th. Mean temperature...... 1715 f  22°67,
Greatest intensity of Solar Radiation, 58°-2 on p.m. of 30th } Range,
Lowest pointof Terrestrial Radiation, 2°-8 on n.m,of 10th { 55°-4,

Aurora observed on 5 nights: viz. Gth, 9th, 12th, 15th and 18th.

Possible to se¢ Aurora on 16 nights. Impossible on 15 nights.

tining on O days. Raining 20-0 hours; depth, 1-485 inches.

Snowing on 11 days.  Snowing 44-2 hours; depth 18:1 inches,

Mean of Cloudiness, 0-67.  No thunder or lightning observed during
the month.

Ifalos were observed on the 1st, 2ud, 10th, 16th, 22nd, 2Gth, 28th and
30th.

Parhelia were noted on the 16th at 7 a.m., and on the 30th at 6 p.m.

Sum of the Atmospheric Current, in miles, resolved into the four Cardinal
. directions.

North—1641-90  West—1780:04  South.—509-00 East—1255-00.
Atean direction of the Wind, W 16° N.
Mean velocity of the Wind, 9-95 miles per hour.
Maximwumn velocity, 860 miles perhour, from 10to 11 a.m. on 20th.
Most windy day, the 13th; mean velocity, 20-74 miles per hour.
Teast windy day, the 7th; mean velocity, 2:10  « [
Most windy hour, 3 p.m.; Mean vclocity, 12:48 miles per hour.
Least windy hour, 2 a.m. ; Mean velocity, §:08 miles per hour.
Mean diurnal variation, 4-10 miles.

March, 1835, was remarkable as the most windy month recorded
during the last cight years, the mean hourly velocity exceeding the

average by 2:94 miles, and surpassing the next most windy month
(Dec.; 1853), by 1-31 miles per hour. d ’

The quantity of snow which fell was considerable, excecding tho
averago of the last thirteen years by 82 inches, being only surpassed
on two occasions—in March 1843 and 1852,

It was also & cold month, the mean temperaturoe falling 1°9. below
the average of the last sixteen years.

Tho Barometric pressure (29-5129) is the lowest monthly mean for
any March during the whole scrics,

Comparative Table for March,

o ‘Temperature, i Rain, Dow,
3 ML ypax, | Min. ! - , Moo

= |Mean! ‘{‘;‘2:; oberad obls!:_'d'llungclns. Inch.| D's.} Inch. \(‘llo‘?i?y

1840 | 33-1}4-2-01 56-9 | 87 482 8 {1640 8] ... | ...

1841 | 27°7|—2:7] 535 |—6:9) 604 & [1-170] 7| .. | 051 [i.
1842 35-8/4-5-4| 68-7 | 14-9' 53-8! 4 |3-150] 8 | ... | 070 |th.
1843 | 21-81—9-1| 386 |—2.8' 41-4] 2 l0-625{18 | 25-7] 1-18 |tb.
1814 | 31-34-0:0/ 650-3 | 96 40-7[ 8 {2470 8 | 14-0] 0-57 [th.
1815 35-44-5:0| 617 | 99/ 618! 5 [Impf.i 8 | 2.8} 0-GG [ib.
1846| 33-114-2.71 493 | 76, 417, 9 11:965) 5| 2.3} 0-30 b,
1847 | 26-21—4-21 443 | 4-8] 395 5 [0-850 6 [ 4-2 0-71 |ib.
1848 28:6~1-8 689 | 0:9 580 5 |1-220) G | 97| 580 |Miles
1819 | 83-5|--3-1| 63-4 | 154! 380 7 |1525| 2| 2:3] 5:37 |Miles
1830 | 20-8!—0-6| 46:0 | 6-0| 40-0' 2 [0-745| 7 [ 11-2| 762 [Mites
1851 | 82+4/4-2-0] 58-7 13-1) 456 3 [0770] 9 | 88| 7:65 |Miles
1852 27-7—2-7 44-8 |—3-2 48-0 8 [3-080|12 | 19-5 5-81 |Miles
1853 50-614-0-2f 56-3 |—041} 564 6 |1-080) 8] 7-1) 587 [Miles
1851 30-7(--0-3] 52-8 | 104] 42-4 9 [2.425] 3| 2-8] 802 [Miles.
1855, 28:5i—1-9) 48:6 | —2:9 515 & {1-483/11 | 181) 9-95 |Miles.
_! 0-GG [tbs.
Mn. 30.37 52-67| 5:3447-34 5-711-613'7.9} 99! 7-01 [Miles.
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