Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original copy L'Institut a numérisé le meilleur exemplaire qu'il lui a été
available for scanning. Features of this copy which may be possible de se procurer. Les détails de cet exemplaire qui
bibliographically unique, which may alter any of the images sont peut-étre uniques du point de vue bibliographique, qui
in the reproduction, or which may significantly change the peuvent modifier une image reproduite, ou qui peuvent
usual method of scanning are checked below. exiger une modification dans la méthode normale de

numeérisation sont indiqués ci-dessous.

Coloured covers /
Couverture de couleur

Covers damaged /
Couverture endommagée

Covers restored and/or laminated /
Couverture restaurée et/ou pelliculée

Cover title missing / \/
Le titre de couverture manque

Coloured maps /
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black) /
Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /
Planches et/ou illustrations en couleur

Bound with other material /
Relié avec d'autres documents

Only edition available /
Seule édition disponible

Tight binding may cause shadows or distortion
along interior margin / La reliure serrée peut
causer de 'ombre ou de Ia distorsion le long de la
marge intérieure.

Additional comments / Continuous pagination.
Commentaires supplémentaires:

Coloured pages / Pages de couleur

Pages damaged / Pages endommagées

Pages restored and/or laminated /
Pages restaurées et/ou pelliculées

Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached / Pages détachées
Showthrough / Transparence

Quality of print varies /
Qualité inégale de I'impression

Includes supplementary materials /
Comprend du matériel supplémentaire

Blank leaves added during restorations may
appear within the text. Whenever possible, these
have been omitted from scanning / Il se peut que
certaines pages blanches ajoutées lors d'une
restauration apparaissent dans le texte, mais,
lorsque cela était possible, ces pages n'ont pas
été numérisées.



N°3. 5 N

CROSS SECT/0N PILE BRIDCE ' (___________M_____________-__________‘_________________________51725'%___’_______“ .
§ PILE BRIDCE

L 2T

————
—
\

™
INDIAN SHORE ™\
LW _WATER T1eviL - N R

& — < A e N T S S T s
TR e \\\\ T s h ol WARE  sanD -

R

~ N
pRC MTEERRR

LEVEL H.W. .

G I .

4
- LOW WATER
o i _ —
_ YA/ I —

A

1
\ ; |
X »
LOoWER! CHORD Y §

N6, \ #2°xs2" - 0AK _ CORBEL ' _ \ -/
YN %F§

7\ o=
%%T Em.‘ s 1

g ///////%?/D/ //%/ /’ . ey

R /'7///'7%/»////// \\\\??E .-‘,, :‘_ :4'. . V
LR, IS

— lll’;
affer boing filled to ones foot o low Water with carth ' >>\\§‘ G {
=

\1

——

I TN\ 77

WATER LEVEL

g —— S B W74 A N N B A

CROSS SECTION OF PILE BRIDCGE

ST o Y, - e
R S : . @

! PRy S
p

R Vi .
r ol o7 : LONCITUDINAL - SECTION OF PIER ' w4
) _ PLAN OF EILE 1



-.---—--------—-—-.ﬁ&f/@ 2 o mtles-. . e m e e e e e e e e e e m e e e o e e e m khm e e m e e m m e e e m e e e m e m = e e e e — s e - .

77Uy upupup e 4 O oo Y /. ¥ N
PILE BRIDCE ! TRUSS BRIDCE. ‘ PILE BRIDCE

ORA s

&
{8

- £s r@"’ 75pans.
- — e s mnsa = = = ot 4
1 : T: __:F:;_If;,_«\ﬁ T — _-"_—__gE—- — : S CoBoy -
S RIS MLL*\_—W;; *:S‘IIVO SX\ “gx\\\\\‘ S\\\ \\\\ N OURC SHORE.
\ W m" > L’!;,( S SO e 7 h:',.f AR
\\&MW“WWW N \\@W ezl

N
SECTION OF RICE ZLAKE

SCALE HORIONTAL 600 feet to one Inck

(Eﬁrf'tnz 60 » v v w ‘ Drawmgs of

j | | RICE LAXE RAILWAY BRIDGE,

' to accompany a Paper
by T.C. Clarke C.E.

e 2 Lor the “Comadian Journal!’

1

1

{

‘ : ELEVATION PILE BR/IDCE.

""f——"""l

722 x 78" i i 47
i i
[ ) +
] 1
t !

T

4
A

Vb
PLAN OF PILE ER/DCE

MBI vyt v

5
|
|
\



1835.]

TChe Ganadian Jowrnal.

TORONTO, JUNE, 1855,

On the Act:on of the Ice upon the Bridge at Rice Lake.

By T. C. Cransr, C.L.
(Communicated to the Canadian Inwtatute, Aprd 211, 1855,

The bridge of the Cobuurg and Peterbore’ Railway over the
Rice Like, in the county of Northamberland, is pechaps the
largest Railway bridge on this cuntinent, and one of the largest
in the world,—its total length being a trifle over two miles and
ahall.  The Railway crosses from the Cobourg shore to Tic
Island by a pile bridge of 3,751 feet in length. Iere it
curves a little, the deflection being 21°. Irom Tie Tsland to
the north side of the main channel, a distance of 2,760 feet,
there is asuceession of wooden cribs 10720’ in size, sunk
cighty fect from centres, filled with stone, and carrying a su-
perstructure of that, class of bridges kuown as ¢ Burr's Truss.”

[u the chanuel, there is 2 pivot draw oun a turntable, sup-
ported by a pier 20°40" in size, and giving two openings of
fifty feet each.  The bridge raised on anincline from each end
towards the draw, and the spans immediately next it, give a
clear headway of twelve feet, to afford a passage for the cabins
built upon the rafts which come down the Lake.

From the end of the truss bridge to the Indian village shore,
a distance of 6,728 feet, is o pile bridge, similar to the other,
except that it is strengthened every five hundred feet by a erib
107K 20" in size, loaded with stone. The cross seetion of Rice
Liake nccompanying this paper, shows these dimensions of the
bridge.

The bottom of’ Rice Take is blick mud, in a semi-liquid
state, and eapable of affording no support to piles.  This some-
times reaches nearly to the top of the water, and sometimes
there is a depth of ten to fifteen feet of water before reaching
it. It affords nutriment to the wild rice (Zizania aquatica. L.),
from which the Lake takes its name, and which grows in laree
patches in such luxuriance that it is diffieuly to paddie a canve
through it.  Under this black wud there is a stratum of’ very
hard and compact sand, overlaying the clay.

The depth of water and mud averaged from the low water
level, shown in the section, is about fourteen feet south of Tic
Lsland, and sixteen feet between the Trass bridgeand the Tndizn
sharve.  The total rise and fall of the Lake is six and a half feet.

‘T'he piles are driven through the sund and a little into the
clay, in some instances ; generally, however, they are driven an
average of ten feet into the sand, which was a difficult pro-
cess ; the pile not going more than two inches at a blow, from
rams weighing 18 cwt., falling through forty feet leaders, after
it had begun to penetrate this sand.

It will be observed that from Tie Island to the channel,
where was evidently the ancient bed of the river, it is deeper
than the rest of the Lake, being an average of twenty-cight
fect from low water mark  In the channel it is thivty-six feet
from low water mark, and forty-two and a half feet from high
water mark to the hard bottoms.  This depth rendered an ordi-
nary pile bridge impracticable, and accordingly the truss bridge,
resting on erib piers, as before mentioned, was designed to
carry the Railway over this purt of the Lake.

The mode of conztruction was as follows :—¥our long piles
were driven and capped, to bear the vertical pressure of the
bridge until the cribs could sink tu their bearings.  They also
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served as guides for the eribs, which were built around them,
107 X207 in size at top, and battening 27 in 12" at the ends,
and 17 in 127 at the sides. They were made of square timber
above, and round below water. They were sunk to their
Places through the ice in winter, and then leaded with howl.
ders, collected along the shotes,

The construction of the pile bridge will be =een from in-
spection of the accompanying drawings.  The piles, of which
the centre pair were white ok, the outside pair and the spur
piles in some cases pine or tammae, were driven, and capped
with pine caps 12 A 12, The spur piles were driven witha
leaning machine, so that their tups stoud about four feet from
the others.  They were then drawn up by strong tachle, and
seoured with 17 1ound bolts. The corbels ave fustened to the
caps and piles by 1”7 square rag bolts three and a half® feet
long. They are notched an inch on the caps.  The stringers
of pine, 127X 18", are sceured to the corbels by 17 round
serew holts. Ties of 8”7 ouk plank connect the stringers toge-
ther on top.

The quantitics of materialx in this bridge are as fullows :

184,000 lineal feet of piling.
133,000 ¢« “ round timber in cribs.
644,000 feet B. M. square o “
1,932,000 « “ “ ¢ in bridge.
250,000 1bs. iron in bridge.
20,000 yards stone in cribs.

The total cost of the bridee hax been not far from $175,000.

It remains now to describe the effect which the ice has al-
veady had upon this structure, and to consider what are its fu-
ture prospects of stability and permanency.

It was predicted by many persons, previous to cowmencing
this nndertaking, that no structure could possibly be built
which could resist the power of the ice in Rice Lake,—which
forms to the thickness of two and a half feet ; expands with
such foree ax to “ huckle” up into high ridges, fiom the heat
of’ the noonday sun; and contracting again in the cold nights,
cracks and splits with a noise like that of artillery, and with a
tremendous power which, as they declured, no artificial strue-
ture eould resist.  Moreover, they said, after the ice has
“taken,” the lake vises some two or three feet, and the ice,
being frozen to the piles, must inevitably drag them all out.

Po these evil forebodings it was replied that it was not sup-
posed that a pile bridge could sustain the thrust of the ice for
any lenzth of time ; it might be distmbed and thrown out of
line and level, but notwithstanding it could serve to cavry the
trains across the lake until such time as it could be filled up
with a solid embankment. It was not expected that it would
last for ever ; but if it lasted long enough to form a mcans
of communication across the Luke until it was iiled up from
dirt waggons, that wondld be a great advantage,—sufficiently
important to justify the cost of the bridge. To be sure, if the
Company had plenty of time, and unlimited means, it would
be better to fill the Lake up us they went along, leaving only a
passage for the waters ; but, in their circumstances, this was
entirely impossible, for it would have required such a large im-
mediate outlay, with so remote a prospect of remuneration,
that the project would have heen killed.

The bridge was accordingly built, and the result has thus far
justified the anticipations of its projectors ; while, on the other
hand, the prognostications of those who feared danger from the
ice have been partially realized. The bridge has been much
twisted and shaken, but although its straightnessand regularity
have been destroyed, it still stands in its place, fully equa’ to
the task of carryitg unusually heavy engines over in safuty.
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If the filling in of the Lake is hurried on with as fast as possi-
ble, it can be completed before neat winter, aud then there
will be no danger to be apprehended for a long time to cone.

The manuer in which the ice has affected the bridge is sume-
what singular.  As was predicted, there has been evidently a
raising of theentire ficld of ice sinee its furmativn.  The eftect
uf this during the winter of 1833—F was to diaw gut o tew
piles, neae the Indian shore, which had been imperfeetly
driven, and to raise the whole, north of the truss bridge, svme
six or cight inches, except where it was held down by the
cribs, sunk every five hundred feet.  This gave it rather an
undulating surface, and they were obliged to raise and block
up the stringers at these luw puints. It is propused to prevent
this raising of the ice, by putting flash-bourds on the dum ac
Crouk’s Rapids, at the luwer end of Rice Lake, and raising it
some two or three feet before the ice takes.  As wmore water
flows into the Lake it would be necessary to gradually take off
the boards, and thus keep it at the same level.

When there is no snow on the ice, the heat of the sun in
the middle of the day expands it, and it moves slowly, carry-
ing the bridge with it.  When night comes on and the tem-
perature falls, it contracts aguin, and cracks and splits in a sur-
prising manuer.

One of these cracks took place at a very acute angle across
the bridge, throwing one portion up streamn abuut cighteen
inches, and the other down as much.

The worst injury that the bridge has received was about the
1st of January of this year. The weather was partieularly
trying, the days being warm and tne nights very frosty ; and
this, it must be observed, is the only kind of weather in which
the bridge takes injury,—uniformly cold or warm weather not
affecting it.

On this occasion there appeared to be an expansion of the
ice from the channcl towards each shore, and the effect was
irresistible.  The pile bridge north was thrown towards the
Indian shore ; but owing to the number of cribs in it, it
woved but little.  The truss-bridge was pushed towards Tie
Island, so that the last span slid four fect upon the solid abut-
ment.  South of Tic Island, the pile bridge was crowded over
toward the Cobourg shore,—so much, that at the place where
it parted, near the island, the stringers were drawn apart nearly
seven feet, so that they fell from the corbels. The piles were
leaned over, and where the thrust met the resistance of the
shore, it crushed up the solid 12”7 % 18" stringers, and turned
them into splinters, and bent the ivon rails double. This hasall
been since repaired, and the trains are now crossing regularly.

From inspection of the drawing, No. 6., accompanying, it
will be seen that nearly three-funrths of the length of the piles
are unsupported, and ounly onc-fourth of them is in the solid
ground.  When the thrust of the ice comes at the water-line,
it exerts a very powerful leverage, and it is not strange that
the bridge should yield.

The dutted line in fig. 6 shows the outline of the embankment
which itis proposed to make. This, it will be seen, will support
the piles very much, and render it almost impossible that they
should be moved. In course of time, as the piles decay, it
will be found necessary to fill it up to the level of the track.
The embankment must then be protected from washing away
by a slope wall of loose stones and brush. Another very in-
genious method of protecting it has been proposed, which
would be less expensive than a slope wall. This is, to drive
piles some twenty feet from the bridge in rows parallel to iton
cach side, cut them off below the depth to which the ice
forms, and chain to them a suceession of spars formiug a hoom
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along the embankment on each side, and twenty feet from it.
It is believed that this would render the water calm enough
inside of it to present washing away the bank.

The material on.the south side of the Luke s adirably
adapted for filling, being a tough species of clay, or mther hard
pan, which, when thrown iuto the water, consoludates, and
packs nrownd the piles, instead of wash awgr nway. A tew hane
dred feet of cmbankment was made of this materal m the
swinmer of 1853, and has stood perfectly well ever sinee.

The Rice Lake Bridge was designed and built under the
immedinte superintendance of Ira Spalding, L., and reflects
great credit on that gentleman's skill and judgment as an
Engincer. The contragtor was Mr. Zimmeriman, whoze well
known energy was severely taxed to supply so large an amount
of materials, and carry on the work to suceessful eompletion,
in spite of sickness and scarcity of workmen, in the compara.
tively short space of cighteen months.

THOS. C. CLARKE.

Port Hope, April 2nd, 1855.

Report of the Select Committee on the Geological Survey
of Cavada.—Minutes of Evidence.

In continuation* of the * Report of the Select Committee”
appc™ited by Parliament to inquire into the condition of the
Gevlogieal Survey of Canada, we proceed to furnish an ab-
steact of the Minutes of Evidence which accempanied the Re-
port. The importance which the Coiimittee have very properly
attached to this great undertaking is thrown into reliet, not so
much by the information elicited from witnesses respeeting the
actual results of the Survey, ag by the proofs of a marvked and
highly complimentary attention, which the Iibors of Mr. Logan
and his staft’ have met with among European and American
Geologists and practical men.

The first witness examined was Professor Hall, of Albany.
the author, among other valuable works, of the * Geology of
the First District of the State of New York,” and of thesc
magnificent volumes devoted to the Palacontology of the entive
State. Mr. Hall submitted in evidence that he had had
an opportunity of knowing much of the progress of the Ca-
nada Geological Survey from its commencement, and enter-
tained « very high opinion of the character and value of the
work which has been accomplished, as well as of its import-
ance to the Province, both in its Scientific and Eeonomieal
relations.

In reply to the question, « What in your opinion would be
the best manner of placing the information and materials that
have been collected on the Canadian Survey hefore the publie 7”7
Mr. Hall considered it advisable to publish in one or
more volumes an account of the Geology of the Proviuee,
which may be a revision and a condensation of the Reports of
Progress, with such illustrations by Geological Sections, Maps,
Tossils, &e., as may be required for the proper clucidation of
the subject. Accompanying this volume should be a Geologi-
cal Map of the Province on a scale sufiiciently large to repre-
sent all the Geologieal formations in their entire extent, cach
formation being distinguished by a different color.  This map
might also be accompanied with a small Pamphlet, deseribing
briefly the character and extent of the Formations as vepre-
sented on the map by different colors. It would be very de-
sirable to have copies of the complete work and the map so
distributed that it would be accessible for reference to every

* Sce ““Canndian Journal,” Vol. 111, p. 234.
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petsunt in the Provinee.  In addition to this means of placing
bewte the public the infuraativn aleeady obtained, he strongly
recounmended that the Museum aleeady  commenced should be
advaneed as rapidly as cousistent with the other duties of the
Geolugist.  Fhe object in this colleetion should be the forma-
tion of a Musewnt of Eeonomice and Scientifie Geolugy, where
specinens of all the Mineral products of the Province should
Lave o place ; and where these of Ecunomie interest should be
presented fo o proper arrangement, not only in their natural
state, but also in their wrought or munufictured condition.—
This Muscum should be upen to the public.  This plan weuld
render available «b an early period a great part of the informa-
tion aml materials already collected by the survey.  The pub-
lication of the results of the Sunvey, a5 the materials accumu-
lated, was recummended,—since by such a course the Canadian
Survey will receive due eredit fur such discoveries, and confer
a henefit upon science by their specdy publication ; whereas by
leaving the publication till a later period, the same discoveries
may be made and published clsewhere.

A sound basis of scientific investigation is of the highest
importaee in leading to practical results.  Mr. Iall said that
he concenved that we practical or cconomic results of great
value are likely to arise except those based upon scientific in-
vestiprations,  The great Jead-bearing formation of the States
of Wiscousin, Hhiuuis, and Iowa was instanced. Tor many
years a xerious misapprehension existed in regard to the true
position of the lead-bearing rock ; and only so late as 1850
was it determined, by a proper examination of its organic re-
mains, that instead of its being in the Niagara group, as f:or-
merly supposed, it belongs to a much lower series of rocks, viz.,
a Lower Silurian Limestone.  Chis erroneous impression gave
rise to {ruitless searches for Lead ore in the Niagara limestone,
which this late information will discourage. There are at this
time multitudes of practical miners, who kuow at once, by the
aceurrence of certain Fossils, the presence of the Lead-bearing
rock, and who would never think of searching for Lead ore in
any rock where these Fossils do not exist.

During fifty years previous to the commencement of the
Survey in the State of New York, not less thin one million
dollars had heen expended in abortive search for coal, where a
well-informed Geologist would have at once pronounced the
undertaking useless, and certain to prove a failure.

With reference to the Mineral wealth of Canada, Mr. Hall
stated that “ from a knowledge of the great Geological features
of Cinady, derived chiefly from the Reports of Mr. Logan, as
well as from some cursory observations of my own, T infer that
the Country is rich in all those Mineral products g\vith the
exception probably of coul,) which lie at the foundation of
modern progress and civilization.  Without enumeration, I
need only refer to the list of Economic Materials given in the
Geological Report of 1849-50, and to the display of mineral
products In the Canadian department of the Grand Industrial
Exhibition of London in 1851. I might mention, however,
the immense area of the Geological formation composing the
Laurentine mountains on the north of the St. Lawrence, hav-
ing a length of onc thousand miles by a breadth of onc hun-
dred miles, in which occur deposits of magnetic Iron Ore, the
most extensive and valuablein the known world.  This ore, so
famous in Sweden for the manufucture of steel, is associated
in the same formation with specular Iron Ore, Galena, Plum-
bago, indications of Corundum, and other mineral products.
Suceeeding this, you have a large arca of Copper bearing
rocks of the Lake Superior region, in which both Copper and
Silver occur.  You have also some forty or fifty thousand
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syuare miles of country vn the south of the 8t. Lawrence,
compused of Metamorphic rachs of a later age. Ten thou-
gand square miles of this arca have been shown to contain
Gold, and the entire furmation abound: in Magnetic and Spe-
cular Iron Ores, Chromic Iror, Cupper Ore, Serpentine,
Marble, Svapstone, Rovfing Slates, and many other cconomic
products.  In the other formations, comprising half the entire
area of Canada, are abundance of Limestones and other build-
ing stones, Clays, Ochres, Bug Iron Ores, Asphalt, Gypsum,
&c., &e.

 Compared with the neighlouring States, Canada stands
before any une of the United Rtates, exeept these eontaining
coal 5 but taking all the States upon her borders together, the
comparison in everything, except eunl, is very nearly equal, if
we cotpare equal areas of country.”

The nest witness examined was Professcr 1. J. Chapman,
of Univerxity College, Torwrio.

Ques—* Have yon eve. been practically engaged in any
Geological Suryeys?  dns.— Yes, in soveral ; principully
Jor Raileay and Water Compunies. I have also tuken part
in Mining Surveys ; and 1 nay mention, as lending more
weight to my o idence ou this vecasion, that 1 am the author
of several works on Mineralogy, and of a considerable number
of published paperson Mineralugy, Mineral Chemistry, and Geo-
logy, many of which have heen translated into foreign scien-
tific Journals.”  We muy, perhaps, be permitted to question
whether the implied comparisun between a Geological Survey
for # Railway and Water Companies,” and the Geological Sur-
vey of Canada—a vast country containing 300,000 square
miles—is either philosophical or just ; a doubt which is far from
being dispelled by the perusal of the question and answer sub-
joined, in which # waterways,” ¢ millstreams,” and ¢ dumb-
wells” are brought forward as illustrations to sustain the pro-
secution of’ an inquiry which, though it may cost the country
fifty thousand pounds, will at the same time add immeasur-
ably to its wealth and its science.

Can you give instances from your own experience in such surveys of
the practical importance of results which at first sight might appear
to Le exclusively of scientific interest?  Ans. Many instances of this
kind are well known to Geologists, some have come under my own
observation; when a railway crosses a stream in England, the law
compels the Company to make tho water-way sufficiently large to
prevent the land around from being flooded during times of heavy rain,
or fromn the melting of the snow. It is very frequently inconvenient
to the Engincer to make the water-ways larger than js absolutcly
necessary; and the usual method of procedure isto measure the nearest
existing water-ways, ascertaining at the same time from persons living
near the spot, if these be of sufficient size to admit at all times the
flow of water through them. When engaged some years ago in this
kind of work, 1 was surpriscd to find the water-ways over a small
stream quite insufficient to prevent flooding, when from another stream
in the same locality with smaller water-ways, no flooding took place;
the physical aspect of the country exhibiting no cause for the difference
in question, but rather tending the other way. On cxamining the
district geologically, however, the problem was explained at once.
The hills and higher ground along the one stream were capped with
stiff impermeable clay; along the other, with gravel. All the rain
which fell upon the clay, apart from that taken up by vegetation, ran
off into the stream; whilst the greater part of the rainfall upon the
gravel was absorbed by the porous nature of the soil. Now had a
geologreal survey of suck a district been made before the erection of bridges,
it would have sheun that the water-ways over the one stream must have
been (;flry much larger than those over the other, if flooding were to be
avowded.,

Another case, much of the same kind, came under my notice more
lately, whilst prosecuting some Geological inquiries in Hertfordshire.
A miller inquired of me why the stream on which hismill was situated,
after having been at one time sufficient to drive cight pairs of stones,
had gradually become unable to drive more than three pairs; thus
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greatly deteriorating the value of his property.  The surrommling
country was clay overlying porous chalk.  On examining into the
matter, I found that an extended system of drainage, by means of the
so-called ¢ dumb wells,”liad come into operation in the district during
the preceding three or four years, and had thus gradually aflected the
water power of the stream.  These dumb wells arve pits dug through
the clay into the absorbent chalk, andafterwards filled up with rounded
stones or other matters admitting the free passage of water.  Drains
being led into these, the greater part of the rain-fall is carried into
them, and so down into the underlying porous rock.  Whencver there
Jore a Geological investiyation of a district points out the existence of per-
meable beds, lying at an accessible depth beneath stiff’ clay lands, and yood
surfuce drainage 1s not readily obtainable, recourse may he had to the me-
thod just described.

We cannot consider these ¢ instances of scientific vesults ac-
quiring practical importancee” very flattering to our Geological
Survey, or likely to win for it a cheerful support and encour-
agement from the practical men of Canada.

With reference, indeed, to the first illustration, it does not
seem to be very improbable that an howr's inspection of the water
marks ez the banks and in the valley of the streamlet would
have furnished the information to be deduced from * a Geolo-
gical Survey of such a distriet before the erection of bridges ;"
such, we apprehtend, is the modest plan which would have
been adopted in Canada; and as to the existence of available
¢ permeable beds,” the first well sunk in a district must lead to
their discovery.  Hundreds of mill-streams in this country are
anmally failing in their supply of water, and at the same'time
freshets are  becoming more sudden and  destructive, yot
no one would venture to advoeate the expediency of sustaining
a geologieal survey with a view to arrive at the explanation of
these frequent and ecasily interpreted occurrences. M.
Chapman, however, was asked to give instanees from his « own
expericnce in such Surveys of the practical importance of re-
sults which at first sight might appear to he exclusively of
scientific interest,” and with commendable candour he limited
his instances to those which had come under his independent ob-
servation; not that the illustiutions advanced can he said to be
possessed of much scientific value to the geolugical world, how-
everimportant they may haveappeared toa Hertfordshiremiller;
yet, experience is always worth consulting, whether won in the
difficult pursuit of truth at the bottom of “ dumb wells,” or
acquired by the patient study of the water shed of a refractory
streamlet.

Ques—¢¢ Iave you had an opportunity of ascertaining the
progress that has been made in the Geological Survey of this
Province ; and what is your opinion of that progress*”  _ius.
“Thave devoted several daystoa very careful examinationof the
work already performed, and the materials collected under Mr.
Logan’s dircetion, and I can only cxpress my wonder that so
much should have been done ; considering more especially the
small means hitherto at Mr. Logan’s disposal, the want of
Topographical Maps, and other difficultics incidental to a new
country.”  No ouc would suppese that a just appreciation of
the value of the results already obtained by the Survey, conld
be derived from an inspection even during broad-day light of
the minerals collected, as they may have been obtained from
localities commercially inaccessible; but, when they “lie in a
great measure, buried in packing-cases in the vaults and sheds
of the Survey Office,”* the difficulty is proportionately in-
creased. Tt is only by astudy of the published reports of the
work already done, that correct impressions can he obtained of
the real value of the Survey. We confess, therefure, to sume
degree of surprise at finding Mr. Chapman state in the conti-
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nuation of his evidence, that ¢several of Mr. Logan’s valuable
reports, moreover, are out of print, and 7 kave been quite un-
able to obtain copies of them.”  Thix explains at once the
error alluded to in the May nuber of this Journal respeeting
the discovery of the tracks of @ crustacean in the Potsdam
Sundstone, the interence being that Mr. C. was not familiar
with the contents of the Reports of which he had been unable
to procure copies.

Mr. Chapman i3 asked by the Committee to state some |
of the new Scientific Truths which have been derived from
the Survey, and he enumnerated among others the tollowing :—
¢ Another very interesting discovery is that of the crustacean
tracks on the Potsdum Sundstone.  The celebrated disenssion
to which this has given rise in England has attracted the
attention of scientific men all over Europe to the results of the
Survey.” lad Mr. Chapman enjoyed the opportumty of
studying Mr. Logan’s admirable Report for 1851 and 52
hic wonld have known the name and designation of the real
discoverer; or had he met with the fourth edition (1852) of
Sir Charles Lyell’s Manual of Ilementary Gicology he would
have found the following circumstantial notice of the ¢ tracks,”
with the date of the discovery, and thus avoided leading the
Committee into error on a subject familiar to every amateur
geologist in Canada :—

“ TLracks of a Lncer Stlurian Reptile in Canada.”’—In
the year 1847 Mr. Robert Abmham announced in the Jon-
treal Gazette, of which he was editor, that the track of a fresh
water tortoise had been observed on the surface of a stratum
of sundstone in a quarry opened on the banks of the St. Law-
renee at Beauharnois in Upper Canada.  The inhabitants of
the parish being perfeetly familiar with the tmck of the
amphibious mud-turtles or terrapins of their country, assured
Mr. Abraham that the fossil iwpressions closely resembled
those left by the reeent species on sand or mud. Having satisfied
himegelf of the truth of their repurt, he was struck with the
novelty and geological interest of the phenomenon.  Imagining
this rock to be the lowest member of the old red sandstone, he
was aware that no traces had as yet been found of a reptile in
strata of such high antiquity.  lle was soon informed by Mr.
Logan, at that time engaged in the Geological Survey of
Canada, that the white sandstone above Montreal was really
much older than the “ Qld Red” or Devonian. It had in fact
been ascertained wany years before, by the State Surveyors of
New York (who ealled it the ¢ Potsdam Sandstone™), to lie at
the base of the whole Silurian series.” * *  * Xarly in the
year 1851, Mr. Logan laid before the Geologieal Society of
Lundon a slab of this sandstone from Beauharnois, contuaining
no less than twenty-cight foot prints of the fore and hind feet
of a quadruped, and six casts in plaster of Paris, exhibiting a
continuation of th same trail. ¥ * *  Numerous
other trails have »...te been observed (1830, '51), in various
loealities in Canada, -'1 in the smue very auncient fossiliferous
rock ; and Mr. Loga., who has visited the spots, will shortly
publish a description of the phenomenon.””  We may here
remark that Professor Owen first inferred (1851) that the
tracks were those of a fresh water or estuary tortoise.  Agassiz
supposed that they were crustacean, in which view Professor
Owen coincided in 1853, (See Journal of the Geologiceal
Society August, 1853.) i

Mr. Chapman being requested to state to the Committee
some of the advantages derived from the Survey by the dis-
covery of materials of cconomic application, replied :—+ With
rexard to economic discoverics, T may state generally that the
survey has brought to light the existence of beds of workable
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Peat, before, 1 believe, unknown in Canada, or at least undes-
cribed, of shite of excellent quality, of limestone bands, where
limestone was supposed to be absent, and of lithographic stone,
serpentine, soapstone, white brick clay, and other valwble
materials, previously altogether unknown or undiscovered along
the localities indicated by the survey. ¥ oooxo® %
The proof of the non-existence of coal over the greater part, if
not, the whole of Canada, is entively due to the survey.”  Why
did not Mr. C. enumerate the Copper region of Like Superior
and Huron, the vast deposits of gypsum in western Canada, the
enorimous arcas of magnetie, bog and specular ores of iron some
sixty miles north of Lake lHuron, alsein the valley of the
Ottawa and the valley of the 8t. Lawrence? Why not men-
tion the great ranges of building stone, us well as ¢ serpentine’ ?
heautiful ochres and admirable sandstones for glass-making as
well as ¢ sonpstone’ 7 Marble, manganese, and refractory sand-
stone as well as ¢ white brick clay’ 7 and would it not have
been as well to have hinted at plumbago, phosphate of lime,
flagstones and shell marl, us ¢ the bringing to light the exist-
ence of workuble beds of peat” ?

We most cordially agree with Professor Chapman in his
recommendation, that at least from 10,000 to 20,000 copies of
the Reports should be struck off and distributed among “ the
schools, mechanies’ Institutes and other similar establishnents
throughout the Provinee;” and may we uot add, among the
Profissors of Mineralogy in our Colleges !

W. E. Logan, Esq., Director of the Geological Survey of
Canada, gave a short statement of what he had accomplished
up to the present time, which we give below :—

It will be observed by a reference to the Reports of Geological
Progress published, that the districts examined ave as follows:

T'he Canadian coast ond Islands of lake Supcerior, and tico rivers on
the north skore for distunces of forty and sixty miles up.  Here there
has been shewn to exist an important copper region.

The Cunadian cvast and slands on the north shore of Lake Huron with
distances of from tiwenty to sevenly mies up four of its principal tributa-
ries.  Along the coast the copper-bearing rocks have been shewn to
<ontinuc to some distance castward of Lacloche.

The coast of Lake Huron from the moutk of the Severn round by
Matchedush Lay, and Cabots Head to Lake St. Clar; that of Lake
Erie from the vicinity of Chatham to the cx, and the upper part of Lake
Ontario; with most of the country included wn the peruncter furmed by
these coasts and a line from Toronto to Lake Simcoe.  In this have been
shewn great ranges of valunble building stone, of gypsum, and
hydraulic and common lincstone, with extended areas of white and
red brick clay, bog iron orc, asphalt aud mineral oil; while the
structure, proved by the ascertained distribution of the formations,
shews that there can be no workable coal beds ina part of the country,
where even practised observers, without due caution, would be liable
to mistakes that might lead to great loss of capital.

The country in a general line beticeen Lake Stmeoe and Kingston alony
the junction of the fossiliferous and unfossiliferous rocks : in the former
of which arce shewn the existence of a great range of valuable building
stone, as well as hydraulic and common limestone, with lithographic
stonc: and in the latter cnormous deposits of magnetic iron ore with
whetstones, plumbago, crystalline lime-stone and other materials;
while the drift displays great arvcas of white and red brick clays, in
some places covered by cxtensive tracts of excellent peat and shell
marl.

The country betrwceen the St. Lawrence and the Ottaica, south of ¢ line
from the ricinily of Kingsten to Drmbroke, ¢omprising a surface of
about 10,000 square miles, where in addition to greatarcas of peat and
shell marl, and clay fitted for common bricks and pottery, with bog
iron ore and ochre, great ranges of building stone, hydraulic and com-
mon limestone, and white sandstone fitted for the purposc of glass
making, in the fossilifcrous rocks : und magnetic and specalar ores of
iron, lead ore, and some copper ore, plumbago, phosphate of lime,
great and extensive beds of erystalline dimestone, sometimes giving
good marble, barytes and traces of corundum have been found in the
ins fosilifcrous.
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The Ottawca from ws mouth near Muontreal to the head of Lake
Temiscamany, a distunce of J00 nules, with many of us tributarics on
the south bank for distances of grom twenty to forty mides up.  'The
cconomic materials in this are smilar to those in the previous azea and
in equal abundance,

The north side of the St. Lawrence from Montreal to Cape Tourmente,
as fur buck us the junction of the posadiferous and unfossiliferous rocks,
comprising an aves of 3000 square wiles, in which have been tound
clay fit for common bricks and pottery in great quantity, necessible in
almost every part; bogiron e in Imge abundance, a profusion of
iron and manganese, ochres of various heautiful tints, tripoli or infu-
sorial carth, refractory sandstonte admivably adapted for fuinace
hiearths, white sandstone fit for glass making, ranges of excellent
building stone extending the whole distance, marble, aml hmestone fit
for burning,

The south side of the St. Lawrinee and the Fastern Tounshups from
St. Regis to Etchemin River, n surtace of about 13000 squaye miles,
a large portion of which is accupicd by 2 mincral vegion of great im-
portance, founit to hold ineahaustible »upplics of rooting state and of
beaatifully variegated calearcous, and magnesian marbles, the latter
result'ng from a band of serpentine which Eas Leen traced for 185
miles, soapstonce in great abutniance, dolumite, maguesite, chimniciron,
whetstones, extemsive intvusive mmszes of most beantiful granite,
magnetic iron ore, aceasivnal indications of silver-bearing lead ore, cop-
per ore and gold, while in the less mineralized part are good arenaceous
and calcarcous building stune, flagstone, white sund, stone for gluss
making, conumon brick aud pottery clay, bog iren ore, peat, shell
marl, and other materialy,

ZLhe country between the Ltcheriin Ricer, and Temisconata portage road,
in which many of the same materials as in the previous area
will be found, but cannot yet be pointed out in  connccted manner,
the exploration having been only partial.

The coust of the Gaspe V'eunsute prom the Metts road by Cape Gaspe
and Iste Perces to the mouth of the Maiapedia Rier, a distanice of about
SO0 milee, teith sererql sections aeri«s the Peninsula frem the St Latcrence
to By Chaleurs : the chief olject of the exploration of this district
was to determine the northern limit of the great eastern coal ficld of
North America, spread ont in the sister colonics; and as the carboni-
ferous area lics unconfurmably on the :nferior rocks, to ascertain
whether any outlying patches might existin the Peninzula. Nonesuch,
however, have yet been discovered.

A large and valuable collection of specimens has been made to il-
Tustrate the cconomic materials, the minerals, rocks and fossils of the
districts examined.  This is preserved st the office of the Survey 3 and
now that a suitable building has been placed by the Government at the
disposal of the Survey, a commnencement had been made to a classfi-
cation and arra gemunt of the materials wto two divisions, one to
display the character and application of the useful wateriaty, and the
other the science of the whole subiject.

The true bearing of’ geological facts, as parts of n whole, being un-
intelligible without the cahibition of their relative geographical
positions, and o large 2 portion of Canada being still ansurveyed
topographically, it has been necessary to measure accurately extensive
lines of exploration, atnl the maps resmiting have proved of great valne
to the Crown Land Office.  From this collateral work isderived nlarge
part of what is known of the interior of the Gaspé Penincula, where
six streams have been measured: the Matane, the Chat, the St.
Ann, the St. John, the Donaventure and Great Cascapedia. 1t has
shewn the courses of the Rammmstigua and Miclnpncoten rivers on
Lake Superior, of the Thessalun, the Misaissague, the Spamsh and
French rivers, on Lake Haron; in addition to 150 iles of the Uttawa
aud the whole length of the Mattawa.,  From it has resulted the im-
proved delineation o the formns aud distribution of a great chain of
1akes in the rear of Kingston, and last year the course of the Muscoco
from Lake Huron to its svurce, of the Petewawe from its source to its
mouth; of the Bunnechere frune its juuction with the Uttawa to onc of
its sources; of the York brauch of the Madawaska, witha sketch of the
relations of various streams, fromthe tuibutary just mentioned to Balsam
lake, the wholedistancein these explorations andadmeasurcments being
500 miles.

Chiemical analyses have been made of all the metathe ores, and such
other useful minerals as requiced i, the number of which hay been
very great, and in addition of apwardsof }‘lfl): valuable mim-r:\! springe,
of a great collection of »vils frowm both divisions of the P'rovinge, aml
of new mineral species.
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The means placed by the government at Mr. Logan’s dis-
posal were £1,500 in the first instance, then £2,000 per avnum
for five years from March, 1845 ; £2,000 per annum for five
years from July, 1850 ; and £1,000 for fittine up the Museum,
making asam total of £22,500 for the wlole expeunses of the
Survey during a period of eleven years. ‘'Ihe Survey of the
State of New York cost half a million dollars.  From want of
a libersl grant Mr. Logan has been compelled to supply at his
own expense nearly all the scientific buoks indispensible for the
proper prosecution of the Survey, and 2ll the more costly
instruments required both fur topugraphical surveying and
chemical mmalysis, and has in various other ways met the defi-
ciencies of the government appropriation from his private
exchequer.  While enumerating these difficulties he is not
unmindful of his friends. e reminds the Committee that
the present incrensed value of all the necessaries of life press
severely on those associated with him in the investigation.
The physical difficulties of the Survey have been both numer-
ous and constant ; besides those incident to travelling in canoes
up shallow rivers, and travelling on foot through the forest,
the endless measurements and remeasurements arising from the
want of a good topographical map of the country have been a
serious Jabour in themselves, and retarded in a very great
degree the progress of the geolugists.  ¢¢ Boundary lines that on
paper are represented as straight go stageering through the
bush in zigzags that would surprise an Indian hunter.”

The work of the Survey istvo extensive for the staff employ-
ed on it.  All the general office work fulls on Mr. Logan; he
keeps o set of hooks by double entry, detailing every penny
eapended on the Survey and the purpuse to which it is applied.
Formerly he was accustomed to write with his own hauds four
manuseript copics of his report, often amounting to more than
100 printed pages.  The present staff consists of a director,
(Mr. Logan) an assistant geologist, (Mr. Murmy) a chemist
and minerlogist, (Mr. Hunt) an explorer, (3Ir. Richardson)
and a messenger.  The staff’ now proposed by the Committee
is mentioned in their report.  (See May No. of Canadian
Journal.) Mr. Logm renders public thanks to Mr. Abrham,
Dr. Wilson, the Rev. Mr. Bell, Mr. Billings and Mr. Sheriff
Dichsen fur the valuable information they bhave from time to
time communicated to him. ++ An excellent vein of geological
knowledge scems to run up the Ottawa.”  Specimens of
minerals and rocks have been occasionally sent to the Crown
Land Office frum provincial surveyors for transmission to Mr.
Logan but have not yet reached the office of the Survey. The
packages having been opened, and probably handled by several
persons, the lahels may have been misplaced, and thus a doubt
becomes attached to the whole of them which destroys their
value. This advantageous method of obtaining, without ex-
pense or trouble, much valuable information respecting the
geographical distribution of various rocks, has hitherto been
of noavail through the want of method and co-operation on the
part of the authoritics of the Crown Land Office.

IHustrations of the practical value of the Survey are occurring
every day.  The information contained in the reports has led
to the cstablishment of the ivon works of Forsyth & Co. at
Bytown. These geutlemen (from Pittsburgh) express their
thunks to Mr. Logan for his information in leading to and
assisting their present enterprise.  Mr. Kecefer ascertained at
once by an inspeetinn of the geological map where he was to
obtain his materials for the Kingston and Toronto railroad.
Mr. Gzowski, in the reports of the St. Lawrence and Atlantic
Railroad Company, has publicly thanked the Survey for similar
information. The Gaspé Coal and Fishing Company suddenly
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melted into thin air, upon the expression of Mr, Logan’s opin-
ion, that Coel was not to be found in Gaspé.  The question of
coal in Canada Wese was agin agitated in the spring of 1854,
and * ju s0 serions a wanner as might have led to futile but
cxpensive borings in Litwminous shale, (at Collingwoud), and
affected the value of property in its vicinity, had 1 not fortu-
nately in the beginning of the year communicated to the
Canadian Iunstitute at Toronto a paper on the Physical Strue-
ture of the Western District of Upper Canada, with a geolo-
gical map of nearly two-thirds of the Upper Province.  These
comprehended the whole subject, and the publication of them
in August last in the Journal of the Justitute has, I should
think, settled the question in the minds of all sensible men.”

Yillagers and isolated scttlers have frequently been aston-
ished and delighted at finding themselves actually standing a
few feet above that indispensable necessary of life— common
limestone.  Many instances have occurred to the officers of the
Survey of settlers journeying miles for limestone when it lay
just heneath their Jog shanties.  An enterprising farmer once
said to Mr. Logan, “ Now, if' you will find limestone near this,
T'll give you five dollars.”  His astonishment was unbounded
when Mr. Logan replied, “Why my good fricud, yon are
standing on limestone.”

Side by side with what in comparisun may be termed the
minor instances of the practical results of the Survey, we
have most important generalizations, which apply to wmil-
lions of acres in the Laurentian region of Canada.  The
rocks of the XLauureantian mountains consist lurgely of lime
feldspars, and produce upon disintegration an exceedingly
fertile soil.  +The vallies underliid by these rocks have always
constituted in my mind the main hope for the Laurentian
country in an agricultural point of view ; but the discovery of
important ranges, largely composed of lime feldspars, greatly
extends the prospect of advantage. These rocks have been
met with in several localities, from Abercombice to the Sault
d-la-Puce in Chateau Richer; aud as the Laurentian series in
which they oceur reachies from Labrador to Lake Huron, they
are a subject of real importance to hoth scetions of the Pro-
vince.”  The director of the Geovlugical Survey of England
has been reminded by Mr. Logan, that if the ancient phospha-
tic shells were found in any part of the Lingule beds in Eng-
land in the same abundance that calearcous shells are in
calcarcous rocks, the farmers of England would have to thank
Canada for puinting vut another svuree of this mineral manure.

Among the instances of new facts cstablished by the Survey
of a scientific character, Mr. Logan enumerated :

1st. The Laurentian serics of rocks constitutesa mountainous region
from Labrador to the Arctic Qcean.  The first fossiliferous rockson the
south side of it belong to the LowerSilurian series. Thissceries, we have
shewn, is wanting on the north,the firstfossiliferous rocks there inct with
being of thie Upper Silurian age. The inference is that the north side
was above water during the Lower Silurian period, while the south
was beneath it, and the Laurentian serics, for many thousand miles,
would thus appear to have been the limit of a Lower Silurian Sea—
a great fact in palvozoic geography.

2d. The want of conformity in what I have called the castern area of
Canada, between the Lower and Upper Silurian rocks, and between
the Devonian and the Carboniferous, with the fact that the successive
disturbances in them all run in lines having parallel directions, has
cnabled us to shew, that a uniform sct of forces producing the undu-
Iations hiave been in opcration, from the time of the first traces of
organic cxistence on the face of the globic, until the termination of: the
Carboniferous era,—a great fact in geological dynamics. A paper on
these subjects was read by me before the British Association at Ips-
which in 1851, and it was considered of sufficient importance to obtain
the recommendation of the geological committee, that it should be
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printed in full in the reports of the Associntion, the papers in general
being printed in abstract only.

Sd. We haveaseertained that certain fossil and vecent shelly, instead of
curbanate, are composed of phospluite of lime, by which has been
Lroken down a heretofore supposed distine*ion between the skeletons
of vertebrate and invertebrate animals.  Professor Agassiz and other
naturalists appear to think that very important results will flow from
the discovery, .

Ath. The age of the gold-hearingrochs in North America has heretofor
heen considered anterior to the fussiliferous, but our investigativng
from (iaspé to Vermont shew them to belong to the Siturian epoch.

Hth. Many: mineral species have been analy<ed and several new ones
discovered by Mr. Hunt, and his results have all been adopted by Dana,
acknowledged in Euvope aud Auterica to be one of the first authorities,
aud by all the various European mineralogists,

Mr. Logmn frequently alludes to the discoveries of the
accomplished chensist to the Survey, Mr. IHunt, hut as we
propose soon to advert to the evidence of that gentleman we
shall forbear to dwell here upon the results of his valuable and
most interesting investigations.

The next witness cxamined was the Reverend Andrew
Bell, of 1/Orignal, a gentlemun who has devoted much
time to the prosccution of geological enquiry in Canada
for many years past, and whose opportunities of testing the
accuracy of the Survey have been extensive and prolonged.
Mr. Bell considers the mformation contained 1 the Reports to
be « exceeditgly accurate,” and the amount of information
obtained in regard to the country explored ¢ has been very
zreat.”  “The Survey has already hrought to light facts sut-
ficient to show that the mineral wealth of Canada is enormous,
affording materials for the useful and profitable application of
labour, skill and eapital to an almost unbounded extent, and of
course all tending towards the future and progressive prosperity
of the Province.”  We are glad to have the opportunity of
recording Mr. Bell’s testimony that there is a growing taste fur
geological studies in this country and an appreciation of the
advantages to be gained from them.

¢ Nothing is plainer to me from my own experience, than the fact
that there is 2 gradual breaking down of the prejudices which have
bren entertained in regard to Geology ; and amongst the whole circle
of my fricnds and acquaintances throughout the I'rovince, I have
marked a growing desire for information in regard toit, as wellas a
growing conviction, that there is uu definite and orderly arrangement
of the racks, amd that it is only in certain rocks that certain uscful
minerals are to be obtained,~—in short that it is science, that poiuts
the way. This is especially the case among the young men of the
genceration fast coming into public life : Isceitin the increased love
there is for Geological reading generally; I sce it in the incipient col-
lections of fossils and mincrals, I oceasivnally meet with through the
country, and I sce it in the frequent visits 1 receive for the purpose of
secing and studying my own collection.™

The Reverend Mr. Horan, Professor of Geology and Miner-
alogy in the Seminary of Quebee, expressed the opinion that
the Pervey has had extremely important results in a scientific
point of view, and has proved beueficial in its cconomic
application.

Count de Rottermund of Quebee, examined.—Count de
Rottermund differs from Mr. Logn and Mr. Murmy in some
of the theoretical conclusions at which those gentlemen have
arrived ; and as to the results of Mr. Hunt's departnent of
the Survey, the Count dacs not think them worth “any serious
attention.” It is quitc unnccessary to make any further
comment upon Count de Rottermund’s evidence.

We now proceed to notice as fully as our space will permit
Mr. Hunt's replies to the questions put by the Comnmittec.
With reference to the important scientific and cconomic results
which have been developed by the Canadian Geological Survey
Mr. Hunt enumerates among others the following :— )
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I may in the first place altude to the investigations of the altered or
metamorphic rocks, which are found in Lower Canada on the South
side of the St. Lawrence.  These rocks are a prolongation of the Green
Mountains, and form the north custern extremity of the Great Appal-
lachian Chain, itself the must mnporiant. Geograpineat amt Geologieat
fenture of Eastern North America.  The erystalline rocks, which are
cconomically of great consequence from their mines of iron, chrome,
lead, copper and gold, and their beds of fine mavbles, serpentines,
soapstones, slates, Xc., had been regavded by the American Geologists
as primary strata, that 18 to say, wore ancient than those oldest secon-
dary rocks, in which are found the first vestiges of orgunic life.
Although some few had ventured the opinion that they were really
more recent streata in i abtered state, the facts in support of such a
novel proposition had not heen brought forwmd, and the opinion ot
their primary character was still generally 1eceived.

It was reserved for My, Lugan in his researches in the Bastern
Townships of Camuda in 1817 and 1818, to show that the Geology of
that region furnished the key to 1 corvect understunding of the age
and Geological structure of the whule Appalinchian Chain, and to de-
monstrate by a most minute and Inborions investigation, that these so
called primary rocks were really no other than the Silurian stvata of
the St. Lawrence valley inan altered condition. e has traced the
gradual changes by which these fussiliferous sandstoues and shales
hecome the gneissoid, micaceons, and chloritic straty of e Green
Mountains, In the course of this investigntion, the results of the
chemical examination of the unaltered strata were bronght to hear
upon the great question, and we were enable to shew that the chromium,
the titanium, and the iron, whose compounds in a crystattine form were
regarded as characteristic of sume of these altered ruchs, exist already
in an mnorphons conlition in the unaltered strata.

As one result of this investigation may also he wentioned the deter-
mination of the true nature and origin of the serpenting of this
formation.  Serpentine is a magnesian wineral, which the hghest
authorities in the science have mtherto regavded as i all cases of
igneous origin, and an intrusive roch Like ttap or granite.  We have
shown that in the Appallachian Chaiu, it is really a steatified rock of
aqueous origin, and have actually assigned its true place in the Silurian
strata.  Qur researches have moreover shown that the magnesia, which
enters into the composition of the serpentine and its axsocated dolo-
mites and talcos¢ slates, was not introduced subscquently to the
decomposition of the rocks. 212 is supposed in the theory of vou Buch,
hitherta generally adopted, but that it fuormed @ part of the original
sedimentary depo<it.  This conclusion I regand as an jmportant step
towards a more simple und rational theory of mincral mctamorphism,
than the one hitherto received.

The cstablishment of the metamorphic nature and the tiue age of
the crystalline rocks of Easternn North Ametien, from the Guit of the
§t. Lawrence to the Gulf of Mexico. is the more impurtant from the
grand cxemplification which it atfards of the metamorphic theory.
Hitherto, although the existence of such changes was consilered pro-
Lable, the cases in whish the fuct of alterntion had heen proved were
Lut few, and confined to limited arcas,  Yortons of the Alps of Savay
and Switzerland, and the marbles of Carrara in Italy, had heen shown
to be altered secondary strata, but most Geolcgists have hitherto been
unwilling to accept the bold gencralizations of Lycel, and extend a
similar view to wide spread areas.  The results of our Survey, which
have shawn the trath of this view as applied to a great portion of the
Western Continent, have now placed the theory on an assurcd hasis,

Another interesting investigation has heen that of the Laurentides,
This mountainous region, stretching from the Guif west to Lake Huron,
is composed of the oldest kuown racks, uot only of North MNmcrica,
but of the glohe. On this continent, they are so far as yet known
confined to British America, except a prolongation inte northern New
York, and perhaps some exposures west of the Mississippi, while in
the old world they have been recognized only in Scandinavia, Finland
and northern Russia, and perhiaps in the north of Scotland.  These
rocks have ncver hitherto been carcfully investigated, and u partial
examination in the state of New York, hiad led an American Geologist
to regard them as of igncous origin, and to look upen the crystalline
limestones and hypersthene rocks, with their associated iron oree, ag
alike intrusive. The researchies of our Survey have shown that these
antique portions of the carth’s crast are, not less than the rocks of
the Eastern Townships, metamorphic sedimentary deposits, and indi-
cate the existence at the remote cpoch of their formation, of Physical
aud Chemieal conditions similar to those, which have accompanicd all
the succeeding Geolagical perinds.

N incralogieally. the investization of the sa-called hypersihene rocks
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of tlas formation, with thewr peculiar calearcous triclinie feldspars, is
of eminent scientific interest, while the fuct, that the fuunous iron
mines of Sweden, Russia, and these of Lake Champlain in the United
States, belong to this series of rocke, gives them n great cconomic
importance.  The immense deposits of iron ore at Marmorn, Madoe,
South Sherbrooke, South Crosby, MeNab, Hall, and clsewhere in the
same regon are contined 1 tus furmation, 1t is interesting as illus-
trating the connectivn between the geology and the agricultural eapa-
bilities of a district, to obscerve that wherever in the region of these
Laurentian rocks the ealcarcovs feldspars, above alluded to, are met
with, their decay gives a fertile soil, strongly contrasting with the
barrenness of those districts, where the more silicious portion of the
formation prevail.

In speaking of the cconomic results of the Survey, the examinations
of onr mineral waters must not be forgotten.  From their medicinal
value mineral springs often become centres of attraction and of popu-
Iation ; Bath and Harrowgate in Englund, the famous watering places
of Germany, and those of Virginia and Saratoga in the United States
amony others, owe their importance to mineral springs.,  Canada
abounds in mineral waters of abmost every kind, and their investiga-
tion has occupied much of my timeduring several years.  The Anaual
Report of P'rogress of the Geological Survey for 1833, contains a list
of fifty.six springs, with references to the pages of that, and of pre-
vious reports, in which the analysis may be found. The number of
mineral waters, whose composition is thus made known, is greater
than that of all the others yet described in America, and the publisied
reanlts will show that, probably nowhere but in France and Germany,
have the examinations been made with the same degree of minuteness
asin Canada. A great proportion of the waters have been analyzed
quantitatively.

Among the most remarkable of our mineral springs thus made
known, are thore which contain large portions of jodine and bromine
salts, and others holding in solution salts of the rare bases baryta and
strontia, which had hitherto been detected only ina few springs in
Germany.  We may alzo mention the numecrous alkaline waters, re-
r: rhable for the great proportion of carbonate of soda which they
coutain, along with silicate, phosphate and borate of soda, or horax.
This rare salt hitherto unkuown in the waters of North Amciica has
heen found in several springs in Lower Canada.  The waters of Tus-
carora, Chippawa, and 8§t. David’s in Upper Canada, remarkable for
containing large quantitics of free sulphuric acid, with sulphuretted
hiydrogen and sulphates of aluiua, iron, and lime, may also be men-
tioned, and the sulphur spring of’ Charlotteville, near Simcoce, C. W.,
surpassaing i the amount of sulphuretted liydrogen the famous Har-
rowzate waters, is alse worthy of especial notice, for it is destined at
rome future time to become animportant watering-place.  The results
of these analy<es have made known to the medical profession the
Chemieal composition of all these various waters, and will enable the
enlightened physician to prescribe them with discrimination in the
various forms of disease.

The study of these different springs has at the same time heen made
with especial reference of their geological position, and many curious
and hmportant relations between their soluble mincral captents, and
the composition of the sedimentary rocks, have been shows, throwing
light at the same time upon the theory of the formation of mineral
waters, and the chemistry of the strata through which they flow,”

It was one of the objects of the Committce to ascertain how
far the Geolaical Survey of Canada had heen appreciated by
distinguished scientific men abroad; and here we may inciden-
tally remark, that no one who peruses the evidence of which we
have given an abstract, can fail to notice the kindly fecling
which appears to exist among the officers of the Survey, and
especially between those whose position and labours have at
this juncture heen most prominently brought before the public.
Mr. Hunt, with much taste, makes the following quotation
from a well known and able pen in the London Quarterly
Review for Qctober, 1854, which is the only one, ont of many,
which we Lkave room to insert. ¢ Tu Canada, expecially, there has
been praceeding for some years one of the most extensive and
important Geolngical Surveys now going on in the world.  The
enthusiasm and disinterestedness of a thoroughly qualified and
judicious observer, Mr. Logn, whose name will cver stand
igh in the rall of the votaries of his favourite science, have
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conferred upon this great work a wide spread fame.””  Mr.
Logan tells the Committee that he (Mr. Logun) is «by
profession a Miner and a Metallurgist,” and almost in the
same breath, while hot forgetting to enumerate the well deser-
ved encomiums of distinguished scientific men abroad upon the
general results of the Survey, points to Mr. Hunt's valuable
contributions to the London Philusophical Magazine, as well
as other scientific publications, and to the American Jowrnal
of Science; to his analysis of minerul species and his various
results with regard to them—adupted by Dana,—to the works
of Gerhardt and Laurent by whom heis quoted, and to his
communieations to the American Association.

Coleoptera Collected in Canada.*

By WiLriax Courer, Toronto.
For Authoritics and synonyms sec Meisheimer’s Catalogue, §e.
LEBIA

? VITTATA Fabro—Mels. Cat.  Antennze black, abont twice
the length of thorax; head red: eyes black ; thorax red, orbi-
cular : margin very narrow; elytra black, with a bright yellow
longitudinal stripe on the centre of cach, and another on the
margin ; truneate behind ; body beneath and thighs red ; tibire
and tarsi black. Length 2 lines.

This little rarity was taken about one mile north of Torouto
in the summer of 1848 ; since then I have not seen another.
It is cvidently a variety.

(SCARITES

SURTERRANEUS.—els, Cat.  .Antenue reddish, 11.articu-
late, the two basal joiuts longest; jaws curved, nearly the
length of head, grooved on top, each wrmed with an inside
Jance-like tooth near the base; head grooved on both sides;
thorax smooth, polished, with =« slight transverse protu-
berance on front, and a fine longitudinal groove on the
disc; clytra with cight smooth striwe, and three slightly im-
pressed punctures on cach—onc on front and two behind ; fore-
Iegs palmate ; shanks toothed ; body and legs with a few hairs.
Toronto peniusula, May, not common. Length 7 lines.

AMARA

VULGARIS Lin.—Mels. Cat.  Antennze dark brown, villous ;
head and thorax blick, polished; elytm black, highly polished,
and slightly tinged with copper-coloured bronze ; body beneath
and legs black. ~ Toronto, common. Length 5 lines.

AGONDERUS

? LINEoLA Fabr—eks, Cat.  Antenme light brown, and
very short ; head reddish-yellow, with a black transverse fascia
on top; thorax reddish yellow, on which there are two black
spots; elytra yellow, striate, with two longitudinal black lines
on cach side of suture ; body beneath and legs pale.  ‘Toronto
peninsula, very rve.  Length 32 lines.

Evidently an allied species.

NECRODES

SURINAMENSIS.—Jfels. Cat.  Antennie clavate, perfoliate;
head and thorax black, the latter orbicular and polished ; scu-
tellum triangular, finely punctured; eclytra black, minutely
punctured, with three longitudinal mised lines on cach, and
slightly depressed behind : each witha yellow trausverse notch-
ed fascia, which in some specimensappear in the formn of three
dots ; hind thighs toothed. Toronto and Manitoulin, common.
Vary in length from 3 to nearly 1 inch.

THANATOPHILLS

CAUPATUS.~—els. L'ot. 5 tuberenlata Germ.  Antennze cla.

vate, perfoliate : head and thorax densely covered with short

. % Continued from page 212,
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yellowish hairs, clytra dack gecy, and, on each, four rows of
tubereles longitudinally aranged ; obtuse at the apex. Toronto,
common. Length ) lines.

Taken by Richavdson at Fort Simpson, lat. 62° N.

PEDERUS

RIPARILS.—Muls. Cuat. Head, clytra, and tip of abdumen
steel-blue ; thorax and anterior part of ubdowen biight vrange.
Toronto, common.  Length 2 lines.

DINEUTES—cveriNus

AMERicasys Tin—Mels, Cat.  Black. Apex of cach
elytron armed with a short tooth; mouth with setwe; «
row of very short huirs on the wnterior femore 3 four pustetior
lems short, thin, and transparent. Torvonto, not cowmmon.
Length § lines.

BYRRHUS

vaRrs.——Mels. Cat. 3~ trivittatas, Melr,  Iead and thorax
tinged with dark copper bronze ; elytra dark brown, finely stri-
ate, on which are three Jongitudinal green lines, interrupted by
small black spots.  Toronto, very common. Length 21 lines.

HISTER

ABBREVIATUS.—Wels. Cat.  Black.  Jaws aslong as head 5
thorax smootl, each side with a fine marginal groove; elytm
abbreviated behind; strinte—the strize abbreviated towards the
suture ; outside of tibie toothed. Owen Sound, common.
Length 4 lines

CANTHON—corroutss

LEaEVIS.—Mcds. Cat.  Batircly black, shining like pitch.
Clypeus broad, flattish, smooth, and surrounding the eyes,
slizhtly 2-toothed in front; thorax finely margined, smooth,
and convex ; scutellum obsolete ; elytra margined, not reach-
the anus, with longitudinal grooves, not quite visible to the
naked eye; anterior tibiae with three large tecth on the outside,
above which are several smaller ones ; posterior legs long and
thin. ‘Toronto, not common. Length §2 lines.

COPRIS

Canorixs.—Mels. Cat.  Deep black, and shining like pitch,
both on the upper and under sides.  Clypeus round in front,
thin, and armed with a round black horn bending backwards ;
thorax margined, lying very high above the head, having four
protuberances in front, and a small fmpression cach side near
the margin 3 clytra with erenate farrows,and reaching the anws.
Thighs strong, not hairy ; anterior tibixx armed with four teeth,
and a strong spuron each ; tarsi and unguessmall. L. 7 lines.

@ size and color of 3, but the protuberances on thorax are
not so large.  Loronto, not common.

ONTHOPHAGUS

Hecare.—Mels. Cat.  Black. Antennxe short, lamellate ;
clypeus polished, with an crect thin dent in front; thorax
clongated, projecting over the clypeus, slightly furrowed and
armed with two short dents at the point; clytr abbreviated by
suture—longest from shoulder to apex; fore legs 4-toothed on
the outside; body bencath and legs covered with short hairs.
Length 3% lines.

Q black. Two transverse ridges on elypeus; thoraxdenscly
and minutely punctured, and covered with short lairs; two
protuberances in front; clytra finely puunctured in rows; fore
legs toothed. Size of 3. Toronto, common.

APHODIUS

FIMETARIUS.—ls. Cat.  1lead black, with three small tu-
bereles on top; thorax black, slightly hollowed in front, with a
red spot cach side ; clytra red, striate ; body beneath and legs
black. Toronto, common. Length 3 lines.

STERCORATOR.—-Jls. Cat. Black. Head and thorax pol-
9
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ished, the latter ciarginate ; Javtiastriate. Totonto, columon.
Length 2 lines.
PASSALUS

CORNUTUS.—Mels. Cal.; into rraptus, Oliv.  Antenme arch-
ed, covered with short reddish hairs; jaws as long as head,
J-tovthed 5 head Las 4 protubuance cah side abuve the eyes,
aind o recuinbent hons o the crewn, thuras Black, pulishied,
lungitudinally grouved vn the diss—fiinged with reddish hair
under the marein; clytra highly polished, with ten strize—the
strize punctured ; f ve tibize tuothed on the outside ; tibixe of
the middle pair with a dense brash of red hair ou the outside.
Niagava.  Mr. Ibbetson.  Length 1 inch.

XYLORYCTES

SATYRUS.—Mels. Cat. 3. Clypeus narrow, of a dark chest-
nut colour, armed with a strong sharp-pointed horn bending
backwards, and furnished in front with two small protuber-
anees ; hairy beneath; thorax dark chestnut, margined, and
fincly punctured in front—the upper part clevated, and appear-
ing almost perpendicular; clytra reddish-brown, with many
slight punctured furrows, which are longitudinally arranged ;
thigh reddisli-hrown, broad, strong, and heiry ; unterior tibine
deeply dentate, with a strong spine at the tips; middle tibiwe
strongz. haivy, and very spinoseat the tips; ungues very smull ;
scutellum triangulay.  Leneth Uinch.

Q size and colour of 5, but without the horn.  In place of
the latter thereis azhort protuberance ; thorax sinouth and con-
vex. 'Torouto, very rave.

PHYLLOPHAGA

mnvicvry 2—Mels. Cat. Bright chestnut.  Thorax pune-
tured, and covered with yellow hairs; clytra smooth, punctured,
with five longitudinal rows of yellow hairs on cach—the
fifth on the suture; breast covered withyellow down. Toronto.
Length 5 lines.

Probably a variety.

TRICHIUS

PIGER.—Mcls. Cat. ; rotundicollis, Kirby. llead and thorax
black, the latter rotund and covered with whitish dvwn; clytra
truncate behind, black, polished on the outside, yclluw-vchre
in the centre, with four longitudinal lines of the latter colour
pointing like teeth towards the apex; on cach clytron, two ob-
liue white stiipes branch from the yellow-ochre to margin; a
white tuft on cach side of abdomen ; body beneath and legs
hairy. Toronto, common.  Length 3 lines.

BUPRESTIS

AURULENTA, Lin.  (Mebls.Cut.); striata, Tabr. Antennx
short, Dlack, the basal joints coppery; head and thorax dull
coppery, fincly punctured. On cach clytron there are four
raised lines : the outside or marginal line connects at the apex
with a longitudinal onc near the suture ; the two inner lines
abbreviated, their furrows tinged with abeautiful green colour ;
body beneath and legs of a rich metallic lustre. Toronto,
on pines, not counmon. Length 7 lines.

TRACIHYPTERIS

FULVOGUTTATA.—els. Cat.; Drummondi, Kirby. Short,
and mostly convex ; black bronze above, with very fine wavy
transverse Jines on thorax, which are not very distinet without
the aid of a magnifier; elytra rounded at the apex, aad pune-
tured ; three yellow spots on cach—the anterior spots round
and near the suture, the ceutral one almost oval.  Specimens
vary in size, and some are found with two anterior spots ( punc-
tum geminum) on each clytron ; body beneath brassy ; anterior
legs not toothed. Toronto, June, on white pine. .

Taken by Richardson at Iort Simpson, on the Mackenzie
river, lat. 62° N.  Length 4 lines.
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CRATONYCHUS
CINEREUS.—.Wels. Cat.  Dark-brown, covered with ash-co-
loured hirs. Thorax convex, rounded in front, and finely
punctured ; elytea with longitudinal rows of punctures resem-
bling stitches, tapering towards the apex; tarsi armed with
minute teeth.  Woronto, common. Length 6 lines.
PODABRUS
TRICOSTATA.—Mels, Cat.; Telcophorus Bennetii, Kirky. An-
tenme black, sereate; thorax margived with black and” pink,
round in front, convex in the centre, and gngular behind ;
elytea dark glossy brown.  Common in winter, under the hark
of trees.  Length 5 lines.
TOMICUS—nosTrICHUS
CALLIGRAPHUS.~—Mels. Cal. ; exesus, Say.  Chestnut brown,
Thorax oval, and punctured in front ; clytra punctured in rows,
with a gouge-like hollow at the apex, the sides of which are
armed with minute teeth.
pine trecs.  Length 2 lines.
PINL—els. Caf.  Resembles cxesus in form, colour, aud
habits, but is much smaller.
SPHENOPHORUS
PERTINAX.—els. Cut.  Antemne two-articulate, polished,
and longer than snout, the first joint durk mzhogany colour,
the second darker and knobbed at the point; head and snout
black, polished, the latter curved, and of an equal thickness
throughout ; thorax with three black polished ridges, the spaces
between of an ashen colour; elytra with abbreviated black, po-
lished, longitudinal ridges, the longest on the suture, and finely
punctured at the sides—the spaces between of a dark ashen
colour, and fincly striate; margin black, polished, with a row
of punctures: abbreviated behind; abdomen hirsute; body
beneath black, punctured ; Jegs black. Length & lines.  To-
ronto, common.
ATTELABUS
BIPUSTULATUS.—Mels. Cat. Iead bent under the breast ;
thorax steel-blue and highly polished, narrow in front; clytra
with a square 1eddish-ochre spot on each shoulder; body be-
neath and Jegs blue.  Toronto, not common. Len. 17 lines.
CALLIDIUM
ANTENNATUM.—Wels. Cat.  Head and thorax steel-blue, the
latter emarginate; elytra green, polished, and densely pune.
tured, nearly equal in width throughout ; body bencath and
legs black, polished. Manitoulin. Mr. Ibbetson. L. 42 lin.
RIAGIUM
TINEATUM.—Mels.Cat.  Antenne ash-coloured, about as
long as head and thorax; head depressed on top, ash-coloured,
and spotted with black; eyes of'a polished dark chestnut color;
thorax ash-colourcd, wider than head, with a polished longitu-
dinal line in the centre, and a short sharp-pointed tuberele on
each side; elytra ash-coloured : on cach there are three longi-
tudinal raised lines obliquely spotted with black—the spaces
between hirsute; body beneath and legs ash-coloured, variegat-
cd with black. Length G} lines. Rare. Onc specimen, Dr.
Cowdry, Cobourg.
EVODINUS
MONTICOLA.—Mels. Cat.; Le Counte, Agass. Lace. Sup. t. 8, iz,
2. Antennwereddish; eyesand ring behind thehead black ; thorax
narrow before and behind, and covered on top with yellow
silky hairs; elytra yellow, tapering towards the apex, with two
small round black spots behind each shoulder, and two larger
black spots on the posterior margin; black at the apex ; abdo-
men and legs red.  Toronto, Prof. Croft. Length 4 lines.
STRANGALYA
ZEBRATA.—Mels. Cal. ; z¢bra, Oliv. Ent.  Eyes black; top
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of head and thorax sprinkled with fine yellow down ; elytra
black, on which are four oblique bright yellow fascie—the first
transverse from the shoulders, encircling a black spot on
the latter—the sceond and third are almost equal in form,
crosses from margin towards suture—the fourth much smaller,
and near the apex ; Jegs reddish; body beneath covered with
yellow down, Loronto, on flowers, very rare. Length 5 lines.

FUGAX.~—els. Cat. ; Leptura tenuior, Kirby. Antennee
and head black ; thorax black, round on top, and covered with
yellow silken hairs; elytra dull red, towering behind, on which
are four transverse yellow bands, covered with short hairs, hay-
ing the glossy appenrance of thorax ; legs and rings of nbdomen
reddish.  Toronto, on flowers, not commen.  Length 5 lines.

LEPTURA

Cananessis.—Wels. Cat.; % tenuicornisHald.  Antennze
blae ™, ten-urticulate : the fifth, seventh, and base of the ninth
yellow ; head black ; thorax globular, black, punctured, narrow
in front, on which there is afine ring; elytra densely punc-
tured, with 2 broad red transverse hand on the shoulders—
aruted with a small spur at the apex; body beneath and legs
blackish. “Coronto and Mauitoulin, on® umbelliferous flowers,
not common. Length % 5, @ 7 lines.

BIFORIS.—els. Caf.  Antenne ten-articulate, purt of the
first joint yellow ; second, third, and fourth black : the remain-
ing five are yellow, ringed with black, and the last yellow ; head
yellow, black on top; eyes black; thomx reddish-yellow, with
a longitudinal oval black spot on the centre, conneeting with
the region of scutel, which is also black; clytm glossy yellow
or ashen, with « black spot on the margin behind each shoul-
der. In the centre, it black tooth-like spot points from margin
to sutuve, and from the latter spot the marginis black to apex;
suture fincly margined with biack ; apex two-toothed ; legs yel-
lowish—femorwe of fore legs spotted with black : tibiee, tarsi,
and the lower section of femorze of hind legs black. 'Loronto,
on the Sambucus Canadensis, not common.  Length G lines.

TRIGONARTHRIS

rroxIA—Mels. Cat. ; (Leptura) Say, 1. Acad. 3, 420.
Antennae, head, and eyes bluck ; thorax globular, and covered
with short rust-coloured hairs; elytra yellow-ochre, black at the
apex ; body beneath and legs black. Torouto, on flowers, not
common. Length G lines.

LEMA

TRILINEATA.—.Mels. Cat.  Antennwe black, the first joint
reddish ; head and thorax rusty-red, the latter swelled out
above the femoral joints of fore legs, with two small black spots
on top; cyes black ; elytra finely punctured, of a nankin co-
lour, with a black line on the outside of cach, and the suture
black, which forms the three iines; outside of tibiae and tarsi
dusky; body beneath reddish. Makesa creaking sound when
held in the tingers.  Toronto, not common. Length 34 lincs.

UROPLATA

ROSEA.—Mels. Cat.  Antennze black at the base, thickened
and red at the tips; head red, narrow, and punctured ; thorax
conical, punctured, on which are two short longitudinal black
lines on top : black at the sides; elytra of a reddish colour;
shoulders pointed : square behind, with three clevated smooth
longitudinal lines on cach, spotted with black and red : the
spaces between punctured in double rows; body beneath black ;
legs reddish. Length 2 lines. Toronto, June, on various
plants; not common.

DISONYCHA

CAROLINIANA—fcls. Cat.  Antennxe black; eyes dark

grey ; thorax yellow, with two distinct black dots on the centre ;
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clytra yellow, on which are five longitudinal black lines, viz.,

one from the inside of cacl shoulder, abbieviated near the apex,

another on the outside, joins at the apex to the fifth line, which

covers the suture—marvgin yellow; femorie glossy red ; tibiwe

and tavsi black.  Toronto, not common.  Length 514 lines.
LABIDOMERA

TRIMACULATA— Mels. Cat. (Dorgphora) Say, I Aead. 3, 154

Antenme, head, thorax, seutellum, body beneath, and legs
blue; elytra finely punctured, orange, on which are 3 large black
spots of the fullowing forms : the first, on the shoulder, is broad
and longitudinal; the second is transverse on the suture—its
centre almost connects with the seutellum, and spreads into
four obtuse branches: the two anterior point towards
and slightly connect with the shoulder spots: the posterior
branches are rather shorter; the third spot is near the apex,
of a triangular form; margin of elytia, orange. Length -1}
lines. Toronto and Coldwater, on the milk plant (Asclepias
Syriuca).  July.

CALLIGRAPIIA

SCALARIS.—Mels. Cut.  Antenuge rust-red ; head and thorax
dark green ; elytra silvery, with a kuge green spot on cach
shoulder, and 2 number of smaller spots on the sides : « broad
Jagged green stripe down the suture ; under side of body dark
green; legs rust-red. In May on varicus plants. Of thisbeetle
there are two broods during summer.  About the latter part of
July the first disappear, and at this time numbers may be found
dead iu the lake drift on the peninsule,  Mr. Haris says they
pass the winter in holes, and under leaves and stones. Jo. 4 lin.

GASTROPHYSA

CERULEIPENNIS,—Mels. Cut.  polygoni Lin.  Antemnze
blackish ; head, clytra, and body beneath dark blue; thorax
and legs dull orange red ; plantwe black.

Tmwediately before the @ deposits its ova, the abdomen
swells beyond the elytra.  Length 13 lines.  Loronto, common
throughout summer on the kuot grass.

CHRYSOCHUS

AuRATES. —els. Cat. sl'lumolpus) Ifarris.  Antenna
black; head and thorax polished green, the latter rotund
in front; elytra rich golden green, polished, wider in front than
thoray, with a very narrow margin ; scutellum, body beueath,
and legs polished green; tavst black.  Obloug-oval in forwm, ge-
nerally about 4 lines in length.  Sault Ste, Marie and Toronto,
in July and August, on the Dog's-bune (Apocynum Androsic-
mifoltm). Not common.

CRYPTOCEPHALUS

SELLATUS.—Mels. Cat. Antennie long, reddish at the base,
and black at the point; thorax black, highly polished ; seutellum
black, tubereulate ; elytm densely and miuutely punctured in
rows, with an orange-red spot behind each shoulder, and another
on cach side of apex.  Length 2 lines.  Toronto, common.

Kivby deseribes the above as ¢ aotatus ¥., which Mr.
Haldeman states is a southern species.

HIPPODAMIA

PARENTHESIS (?)— Mels. Cut. ; tridens Kirby, Thorax
black, the margin in front yellow ; elytra yellow, on which
are three black transverse fascice, viz., the first on front,crosses
the suturc: that on the centre abbreviated nearly equal in
breadth throughout : and the posterior one oblique, wider to-
wards the suture; body beneath black. Toronto, not common.

13-ruxcrata Lin.  (Mels Cat.) Coce. tibialis Say. Oblong,
Thorax black : the margin yellow, and on each side a small
dot; clytra yellow; six blick dots on cach—the thirteenth
oceupy the place of scutcllum. ‘Toronto, common.

Taken by Richardsan at Great Baar Lake, Iat, 63°—57° N.
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' COCCINELLA

SANGUINEA .~ Mels, Cat.; fmmacnlata Fabr. Thorax black,
polished, with « bright yellow margin, which purtly eucivcle
ablack spot on ecach side; elytra reddish-orange colour, im-
nueunlate.  Smally convex.  Toronto, hiot common.

BIPUNCTATA.— Wds. Cut. 5 bivenlate Say.  Thorax black,
polished, with a yellow mmginal spot each side ; elytra reddish
colour, with a single black polished spot on each. ‘

[u winter, numbers of this xpecies me commonly found con-
gregated together under the butk of trees.

NONEMNOTATA.—Mels. Cut. ‘Thorax black, with a white
angular spot on each side in front, conneeted behind the head
by a white transverse line ; elytra dull orange, with nine black
dots—two anterior, small : two posterior, lavge: the ninth is
behind the scutellum ; body beneath and legs black.  Toronto,
common. ’

LIS

CERAMBOIDES Jin.  (JMiels. Cut.) ; reticnlatus Say.  Black.
Antennie cleven-jointed, gradually widened from the base;
thorax emarginate, minutely punctured ; elytra black, broader
than thorux, very hirsute, with zigzag polished protuberances ;
legs long and slender : fore tmsi five-jointed : hind tarsi four-
jointed.

Taken by Mr. Ibbetson at Manitoulin, and by Mr. Richard-
son, on thebordersof the Mackenzieand Slaverivers, lat. 62° N.
LOLITOPHAGUS—ELEDONA

CORNTTUS.—Mels, Cat.  Antennwe composed of short arti-
culations, thicker at the point; shicld hirsute, armed in front
with two short teeth ; thorax hirsute: seven short teeth on
cach side, and from the centre of which project two horns over
the shield, with a dense brush of reddish hairs underncath ;
clytra hirsute, with three rows of tubereles on cach.  Entirely
ot a dull rust color.  Tound in fungi. Common. I.. 3 lincs.

2 has two protuberances on thomx; elytra hirsute.  Size
and colour of 3.

NQTOXUS

MONODON ()—Mels. Car.  Antennwe filiform; head bent
down, of a dark brown colour; thorax projecting like a horn
over the head ; elytra yellow, villous, with a black line down
the suture, which spreads apart behind, and terminates in a
round dot on cach : an oblong black spot on the sides. To-
ronto, common on umbelliferous flowers.  Length 13 lines.

(1o be rontinued.)

Water-Works in the United States.

By Jacon Houveurox, C.1.

Cincinnati—"The city of Cinciunati is supplied with water
from the Ohio river, from which it is clevated, by means of
steam-engines, to 2 height of 175 feet, into a stene reservoir,
containing 5,000,000 gallons. 'There are three engines, one
condensing, and two non-condensing. The pumping or rising
mains are 800 feet in length. These works were originally
owned by a company, from whom the city purchased them for
£300,000. To April, 1853, they had expended $700,000 in
improvements, making a total cost of $1,000,000. Further
extensive improvements are in contemplation. Nine years ago
these works were in a very bad condition, the water being dis-
tributed principally through wooden logs, which have been
entirely replaced with iron pipes. Cincinnati contains upwards
of 160,000 inhabitants.

Pitshurgl is supplied with water from the Alleghany river.




260

At this place theve ave two reservoirs, at different elevations, the
lower one at 16V feet, amd the upper one at 396 feet above low-
water mark.  The water is elevated into the lower reservoir
trom the river, by means of two luge high-pressure engines,
through a distance of 2000 feet. At the lower reservoir are
two smaller engines, dviving pumps which elevate the water
into the upper reservoir through a pipe about one-fourth of a
mile in Jength.  This pumping pipe is also used as a distribut-
ing main, being connccted with the distiibuting pipes; and
while the engines are running, the entire service connected
with the upper reservoir is supplied diveetly from the pumps.
This mode of using the pump main, for the double purpose of
an inlet and outlet, has proved an unfavourable experiment.
All means of cireulation are prevented, and the water, becom-
ing stagnant, hus a bad taste and odour, and gives rise to a
great deal of complaint.  The reservoirs arve built ot carth cm-
bankments, the inside slopes paved with brick.  These works
have cost about §700,000, and supply 50,000 inhabitants with
water.

Alleghany City.—The population of this city in 1850 was
22,000, Cost of works, to Janwary 1st, 1833, 331 ,442-12,
The water is obtained from the Alleghany river, by weans of
two steam-engines, which are duplicates trom the same patterns
as those at the upper works in Pittsburg.  The water 15 mised
to a height of 206 feet, through a pump main about 100V fect
inlength.  The reservoir is of carth cibankment, ad will hokd
10,000,000 ¢allons.

Bugiudo.—~"Lhe waterworks of this city are owned by a com-
pany.  The water is taken from the Niagara viver, and is car-
vied into the pump well, through a tunnel et through the vock,
under the Erie Canal.  The water is raised to the reservoir, by
means of two Cornish Bull-enzines, eplinder 50 inches diameter,
and 10 feet stroke.  The reservorr is of earth embankment, and
will store 133,000,000 gallons.  These works have cost npwards
of’$100,000. Population of the city about 60,000.

Albuny.—The city of Albany is supplied with water from
Patroon’s Creek, across which, about six miles from the Hudson
river, an embankment of carth, 40 feetin height, hias heen built ;
thus forming a retentive reservoir, called Rensselaer lake, cover-
ing an area of 30 acres, and containing about 160,000,000 aal-
lons of water. Irom thence the water is conducted by gravi-
tation through a hrick ayueduct about 4 miles in length, to
Bleecker reservoir, from whence it is distributed in the usnal
manner. A further supply is delivered to the lower part of the
city, through iron pipes, lid direetly from Watervliet Jake.
This artificial lake is on the same strenm with, and about four
miles below Rensselaer Iake, and was formed by constructing a
damn, 25 feet in height, across the stream. It overflows about
20 aeres, and contains 30,000,000 gallons.  These works are
capable of delivering 10,000,000 gallous daily, and have cost
about §800,000. Population of the city about 60,000.

New York is supplied with water from the Croton river,
across which a dam, 40 feet in height, is constructed, forming
the Croton lake, covering an area of 400 acres, and containing,
at the depth of 6 feet, an available supply of 500,000,000 gal-
lons of water.  From thence the water is carried, by means of
a brick aqueduct (except at the crossings of the Haarlem river
bridge, and the Manhattan Valley, where inverted syphons of
the respeetive dips of 12 feet and 100 feet are used), about 38
miles in length, and having a total fall of 44 feet, to the receiv-
ing reservoir, which covers 37 acres of ground, and has capacity
of 150,000,000 wallons. Trom this reservoir the water is con-
ducted through won pipes to the distributing reservoir, from
whenee it is distributed in the usual manner.  This reservoir
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is built of stone, covers an area of four acres, and containg
21,000,000 gallons, when full to the top water line. These
works ave capable of supplying 30,000,000 gailons per day, have
cost hetween §13,000,000 and §14,000,000, and supply water
to wove than halfa-million of people.  An enlargement of the
works is now in contemplation, by which the quantity of watev
delivered daily will be materially ineveased.

Philadelphio— Fairmount Waterworks—At the Fairmount
waterworks the water is rmised from the Scbuylkill viver, by
means of water power. A dam, 1149 feet in length, and 133
feet in height, above low tide, is constructed.  From this dam
water is supplied to run eight breast-wheels, and one ¢ Jonval
turbine,” cach driving a double-ncting force-pump.  The water
is forced to a height of 96 feet, throwgh mains of 16 inches dia-
meter, varying in length from 183 to 433 feet.  On the hill at
Fairmount ave four reservoirs, containing, in the aggregate,
22,081,976 ale gallons, and at a distance of threc-fourths of
mileisa fifth reservoir, containing 16,646,247 ale gallons,making
the total storage of the Fairmount works cquivalent to 38,678,223
ale gllons.  During the year 1852 the avemge quantity of
water pnmped daily was 5,731,744 gallons, which was distyi-
buted in a district containing 26,821 houses, in which there
were 27,502 ratepayers.  The cost of these works to Junuary
Ist, 1853, was 83,247,804, These works were the first of any
importance cerected in the United States, and have served as a
model for almost every city in the country.

Spring Garden Waterworks.—The distriets of Spring Gar-
den and Northern Liberties are supplied with water from sepa
rate works, creeted upon the Schuylkill, about a wile above
TFairmount. Three condensing engines are in use, which force
the water to a height of 115 feet, into an earth embankwment
reservoir.  There are three pun.p mains, two of 1% inches and
one of 20 inches diameter, and 3300 feet in Jength.  'The dis-
trict of Kensington is also supplicd by indcpendent steam-
power works, sitnated upon the Delaware river.  These works,
however, T did not exuamine.

Boston is supplied with water from Lake Cochituate, formerly
called Long Pond, from which it is conducted by means of a
brick aqueduct (exeept at the crossing of the Charles river,
where there is an inverted syphon of 58 feet dip), 15 miles in
length, with a fall of 41 feet, to the Breoklyn reservoir.  This
reservoir covers an arex of 22} acres, and has a capacity of’
89,909,730 wine gallons.  From the Brooklyn reservoir the
water is conducted through iron pipes to three distributing re-
servoirs, as follows : one on Beacon Ilill, in Boston Proper,
capacity 2,678,968 aallons ; the sccond on Telegraph Hill, in
South Boston, capacity 7,508,246 gallons; and the third on

Sngle 1M, in East Boston, capacity 5,691,816 gallons.  From
these reservoirs the wateris distributed by means of iron pipes.
I'he basin containing the water on Beacon Ilill is 15 ft. 8 in.
deep, supported on arches, the whole being a massive structure of
granite, the walls of which, on Derne Street, are 587 feet high,
and in the rear of Mount Vernon Street, 40 ft. 8 in. high. The
other reservoirs are of the earth embankwent kind. The water
is carricd across the channel of Chelsea Creck to East Ioston,
ina 20-inch flexible pipe, with swivel joints, and of nearly
double the ordinary thickness.  During the year 1852, these
works delivered §,125,842 wine gallons per day, toa population
of about 140,000. To Junuary 1st, 1853, the works had cost
$5,370,318.

Chicago.—The city of Chieago, for the last two years, has
been engaged in constructing water works, which are now so
far advanced, that they will be brought into use within a short,
time. An inlet pipe, made of pine staves, 80 inches diamet_e/z.
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is extended into Lake Michigan, a distance of 600 fcet...tlu'qng_h
which water is supplied to the pump well, from which it is
clevated, by meaus ot two steam engines (2 condensing and «
duplicate non-condensing), into a reservoir at a height of 8 feet.
For the want of clevated ground, they are compelled to make
use of 2 tower and tank similar to the one in use at Detroit,
The tauk is made of builer ivon, hraced across its centre witle
wrought-ivon rods, is GO feet diameter, 28 fectdeep, and containg
about 493,000 gallons.  Other reservoirs of like capacity, will
be constructed as required.  ‘The works arecaleulated to turnish
a daily supply of 3,000,000 gailons, and have cost about
$100,000. 'I'he unprecedented growth of that city will pro-
bably require the immediate extension and enlargement of the
worles.

The Hurrlvano of the 15th Aprily 1855,

The interest excited by the brief and unconnected accounts which
have been pubhished from time to time, of the course and cifects of
the Hurvicane of the 18th April, affurds suflicient grounds for notic-
ing at length an oceurrence which, though not unfrequent in Canada,
i3 still possessed of general and wide-spread interest. 1t happens very
unfortunately in the present instance, that few memoranda of the time
when the storm of wind and hal was at 1ts height in differce. loealities
appear to have been preserved. - The extracts from newspupers to
wihich we have been able to reter, mahe speeific mention of the time off
thoe occurrence in three instances only, It is therefore quite impossi-
ble, trom the data before us, to trace with accuracy the conrse of the
storm, or to nscertain the width of the moving mass of air in different
places.  We may, however, obtain some idea of the dimmeter of the
cirele desceribed by the storm in 1ts course.  Uccasionally we find trees,
fences, and houses exlubiting its cffects over arcas many miles in
width, while in otiier placesitappears to have struck the earth with ex-
traordinary violence over a narrow helt not more than a few hundred
yards broad.  The fluctuations in the levels of Lakes Huron and On-
tario, and Sencea Luke ave evidently nothing moro than ¢ Sciches™
due to swdlen variations in atmospheric pressure, a necessary vesult
of the vapid passage of an immense vertical columm of air over the
surface ot their waters.

It is a rather singular coincidence, that on the 25th of April, 1851,
a stornt somewhat similar in its cffects to tho hurricane of the 18th
April, 1855, should have traversed nearly the same ground.  Two per-
sons were then drowned at Niagara by the suddenrise of the waters of
the Lakes. At page 278 of the Canadiun Journal, Vol. 11., an account
of this storm may be found, and the following extract from the Nwyara
Mad of May 3rd, 1834, giving a description of the rise in the Lake,
may not inappropriately be introduced here:

¢ About a quarter or half-past six o’clock, p. m., a thunder storm
camo up from the north-west, with a few flashes of lightning anda
heavy shower, accompanied by a strong squall of wind for a few mi-
nates, the weather being quite calm just belore the gust, and the same
after it. The fishermen who were on the beach, sceing the squalt
coming on, hurried to get in their lines, when suddenly there appeaved
rolling in upon them an immense wave from the north-west. The
licight of this wave could not have been lesg, we judge, than from six
to cight feet, although 1t 15 difficult to ascertain correctly. It came
rolling on the smooth Lake with great velocity, carrying all before it,
and sweeping some of the fishermen into the Two Mie Pond, and
dashing others of them high up against the bank, by which, as wo
stated, two persons werce unfortunately drowned. The water came
and returned three times in succession, and then scttled down quite
calm as it had been before this commotion.”

The late storm appears to have crossed the Indian Reserve Penin-
sula from Lake Huron, and passing over Georgian Bay it struck the
main land of Canada in the tewnship of St. Vincent, near the village
of Meaford.

At Meaford the storm commenced about $a. m. “The wind blew
a perfect hurricann.” ¢ Hailstones of very great size fell in a con-
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tinued shower for fifteen or twenty minutes.” At Owen Sound, a few
miles west of Meaford, the storm of wind does not appear to have
been noticed.  Tho Qwen Sound Comet describes the rising and falling
of the waters of the Bay on the 15th, and attributes the phenomenon
to a storm **of which we may hearvin a few days.”  The following ex-
tract is from the Owen Sound Comet :

¢ Puryontyon.—Last Wednesday a very singular occurrence hap-
pened in Owen Sound Bay, such as has frequently been witnessed on
former ocensions, but not in so great a degree.  This lust freak com-
menced by the rising of the water to the height of say nine feet, nnd
immedintely falling down say ten feet.  The bottom of the Bay was
dry when the water went down to within ten or fifteen feet of the end
of the wharf, and wo ave told by Mr, John Boyd, that a man might
have waded across to the Indian Village at the time.  We are alsotold
by those who were present at the time, that at the bridge crossing on
Division Street, i mun might have jumped across the viver. The ris-
ing and falling followed in quick succession, and so suddenly, that an
observer could distinctly see the advaneing and receding of the water
onthe shore.  When the water commenced to rise it came rushing up
the river like & wave about three feet high. This phenomenon is
doubtless owing to a storm of which womay heavin a few days having
occurred somewhere on the Georginn Bay or Lake Huron.”

The course of the storm scems to havo followed the south shore
of Georgian Bay, from Meaford to Collingwood MHarhour, sweeping
round the base of the Blue Mountains, and levelling in its passage
very considerable tracts of forest.

A similar occurrence very probably took place a few miles cast of
Collingwood Harbour sume years sinee, as recorded by wide areas of
prostrate forest trees in the valley of the Nottawasaga River.

From Collingwued the general Jdircction of the storm appears to have
heen towards Toronto, along the line of the Northern Railway. Its cffects
were particularly nuticed at Barvie, Lefroy, Richmond [1ill, Davenport,
Toronto, in the township of Whithy and at Oshawa ; then it appears
to have crossed Lake Ontario, and its outskirts reached and tra-
versed the Line of the Ruchester amd Ningara Falls Railways. Its
full foree was probably felt at Niagara and Port Dalhousie.  The hours
at which the sturm reached diferent loealities are given below as fur
ag we have been able to ascertain them :—Meaford (Georgian Bay),
4 a,m. 3 Torento, G a.m. ; Ningara, 63 a. m.  We «ubjoin a numher
of extrvacts illustrating the effeets of the storm and the Lake phenom-
ena accompanying it ;—

1. Meaford, Township of St. Vincent.~Wind blew a hurricane.—
Hailstones of large size fell.  Bmldings unroofed.

2. Lake Shore, from Meuford to Collngiood.—\ very considerable
tract of the forest leveled.

3. Collingreood.—Houses unroofed—heavy tinubers moved to some
distance ; fishermen's boats carried some distanee into the woods ; ice
in Harbour broken up and blown out.  Waters in the Harbour rising
and falling continuously.

4. Darvenport (N.R.R.)—Fences blown down.

3. 7tm-on!o, 17¢h April, 8 p. m.—\lmost incessant sheet and forked
Lightning in W, and N. W,, illuminating some dense cum. strat, and
which would otherwise have been invisible, Zenith clear.

10 p.m.—Coustant sheet lightning round horizon.

Medght.—Continued sheet lightning and distant thunder,

18th April.—During the greater part of the night there was a con-
tinued display of vivid lightuing and a rumbling of distant thunder,

5:30 a. m.—Thunderstorm rising in N. W., the sky very dark and
peeuliarly threatening; very dense cumuly stratus rolling over with
a rushing noise; the wind for a few minutes (3 50 to 6:00 a.m.) was
very violent, scattering the leaves and dust about in every direction.
The rain drops which fell during the storm were large, and a few hail-
stones fell, which were generally } of an inch in diameter.

6-30 a. m.—The storm was over, but the clouds were still rolling
about in a very peculiar manner.  Sultry morning.

8-00 a. m.—Detached clouds passing in almost opposite dircctions:
the upper strata fiom S.W., the under rapidly from Last.

Tho direction of the wind which was E. b, N, during the night,
suddenly backed round the N, to N.N.W, at 6 a. m., but it returned to
its original divection at 6.20 a.m. The velocity of the hour was about
13 0 miles, but from 5 33 to 6 03 it must have equalled the rate of 38
miles per hour.—Extract from Mct. Reg. Pro. Ob.
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.; Thermometer, ! Hygrometrie ’ Wind.

! . . -
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¢ 10 p. m, 20457 470 451 ) 2731 8 RSBl 16
o l.\lidnightlﬂﬁhlrl‘ 513 : 80-1 | -850 | 9 | N 1-0
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17th, 10 p. m.—Partially overeast,  Shect lightning round horizen.

Midnight.—Clouded, sheet lightning, and trogs croaking loudly.
Distant thunder.

18th, 6 n. m.—See previons remarks,

8 a. m.—Mostly clear. Detached clouds passing in almost opposite
divections,  Mild morning.

2 p. m.—Detached clouds passing in Z., and hazy round hovizon.
Sultry close day.

4 p. m.—Light clouds and haze dispersed.

10 p. m.~Overcast and haze.
and close at night.

Midnight.—Densely overcast.  Some heavy drops of rain at 10-13
p. . Almost incessant forked lightning and distaut thunder, from
10:30 p. w. in 8. b. £ and 8. W, Commenced to rain again at 1203
‘only u fow drops).—ZLsctract from Met. Reeg. Pro. OB,

The waters in the Lake rose rapidly in the form of a huge advancing
wave, and swept over the sand bar separating Ashinidge's Bay from
Lake Ontario.

Fluctuations continued throughout the day, and were noticed in the
Humber Bay.

Lieton, 25th.—~In Picton Harbour the water fell nearly three feet,
and has not yet recovered itz usual level. At Wellington, it fell be-
tween four and five feet, and although it returned after a few minutes,
it is not yet within two fect of its former level. At South Bay, it re-
ceded forty-nine paces from the shore, and is stilt low.— Picton Gazette,

Putneyrille (State of New York), 1Sth.—This morning, the Lake
presented a different appearance from anything within the recollection
of the oldest inhabitant.  Soon after sun rise, the sky was overcast
with dense clouds, and thunder was heard inthedistance.  For a short
time the wind blew furiously, and the rain powed down in a copivus
shower.  This was between 7 and 8 o'clock.  The clouds thickened,
and the darkness became almost appalling ; one could not see to read
or write without o candie.

The Lake rose and fell every cight or ten minutey, genevally about
two feet; but several times the difference between the highest and
the lowest mark, was at least five feet.  The water would rush up on
the shore beyond its usunl limits, and then recede after a few minutes
several rods from the shore, leaving the stones and sand bare.  Thus
it would remnin for, say, ten minutes, when it would roll gently back
again to its furmer height.  After 9 o’clock this agitation gradually
subsided, and in the course of the day the Lake resumed its natural
level. D. C. Hiceixs,

The American gives an account of a similar cbbing and flowing at
the mouth of the Genesee River, A captain who proposed to let his
craft lic outside the piers till 2 favourable wind should spring up,
states that suddenly a heavy tidal wave sct owt from shore, and left his
vessel in water so shallow, a1s to cause it to carcen quite on to the side,
Svon after a return swell Jifted her up again, and enabled him to make
the harbor. It is evident from the description of these phenomena,
noticed at points so many miles apart, that they proceeded from the
same general cause, and were indeed parts of one and the same great
tidal phenomenon,—Rockester Darly Unon.

Seneca Lake.~During the whole of Wednesday and yesterday, the
waters of Seneca Lake would rise and fall, in spaces of time varying
from ten minutes to half an hour, continuously through those days,
from five inches to two feet in height.  Just after sundown on Wednes-

Suitry and close.

Some open spaces to N. W, Dark
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day cvening, a friend of ours made an exact measurement of the full
and time, 1In fifteen minutes the water fell 163 inches, when it com-
menced vising again.—Sencea Lake.

Niagara.—A little befure seven, a. ., the sky nssumed a green
color, succeeded in a few minutes by aclear white, which indicated the
presence of the burrieane. The storm came from the North, or
N.N.E., apparently leaping in its conrse, and striking the ground at

antervals with redonubled force. The vush of wind lasted about five
minutes, and was at its height not more than one minute. But the
damage it did was tremendous,

It struck the Niagara Car works, and in an instant levelled two
large finishing shops, each 175 fieet by 50, and two stories high, con-
taining a number of new Cars, and took the roofs partly oft' some of
the other buildings. A large new frame, 200 by 70, intended for o
Foundry, and ready to be enclosed, was piled in a mass.  The ¢arpen-
tor and blacksmith shops in the shipyard were blown down.  The
Engine House of the Eric and Ontario Railway was also very much
twisted, and the large Woodshed nearly destroyed. A passenger Car
was lifted bodily off the track near the station-house and thrown ever
to somo distance from where it stood.

Throughout the Town the damage was very great—roofy, fences and
chimnics blown down in all directions, The St. Andrew’s Church re-
ceived great injury—a third of the roof and gallery inside wag swept
away.

During the lnuricane the water suddenly rose from five to cight feet
along the Lake shore and in the river.—Mail,

Lort Dalliousie.—For two or three hours after sunrise the heat was
very oppressive.  Off to the north, over the Lake, the clouds presented
an unusually wild, lowering, I may say dreadful, appearance. Banks
of fog would rise suddenly in the divection of Toronto, whirling about
wildly, and then form into lorizontal streaks of a dark leaden huc.
About 6 o'clock, a. m., o black cloud came drifting nlong towards the
shore with great velocity, It appeared to pass too high to do much
damage in the port, but about half a mile inland it descended to tho
level of the carth with full force, and scattered fences as if they had
been chafl.  Fortunately the squall here was only a few yards wide,
and it appeared to have risen agmn, after passing about a quarter of
a mile across the country, as 1 have heard of no damage being done
save in the onespot.  The air continued perfectly tranquil a few yards
from where the squall was passing,  Shortly after this cloud had
passed, 2 dark huc appeared to move along the surface of the Jake
towards the shore, which, as it drew nearer, was discovered to be a
huge wave, It came rolling forward, apparently ubout 6 or 7 feet high
at its crest, and dashed against the piers and swept far up on the
shore. One large three masted vessel was torn from her mooringsand
dashed against the pier, but without beingscriously damaged. The huge
wave, huwever, retreated as rapidly as it advanced, and earried with it
the water to » depth of four or five feet, leaving only a narrow stieam
where there is usually @ sheet of water about a quarter of a milo wide.
Sach time the wave receded 2 number of fine fish were left floundering
in the mud and shallow pools. The water continued receding and ad-
vaneing in this manner the whele day, but it gradually diminished in
force and volume towards the evening. It flowed in, on cach occa-
sion, for about half an hour, and rcceded for the same length of time.
It was noticed that when it turned shorewards, thero was  chill puft
of wind from the north.

At Wellington, the water at the Lake shore acted preciscly as de-
seribed above. The water receded from Mr. MeFaul’s wharf so that
parties could walk round it ; then agnin the water came back and
overflowed, rising from four to cight feet over its usual level. Fora
day or two the Lake appeared move or less unsettled.

Sir Heary de In Beche and Myre Greenonughe

The loss in one week of two eminent geologists is a severe blow to
science. The name of Sir IHenry de la Beche will be more familiar to
our readers than that of Mr. Greenough.  The director of the geologi-
cal survey has been prominently before the public for many years,
The father of the Geologica! Society was a worker rather than a writer;
though seventy-seven ycars of age when he died, yet the greater por-
tion of his life was spent in the pursuit and accumulation of faets.
Sir Henry de Ia Beche was born in London in 1796, and was therefore
only 59 years old at his death.

In 1810, Mr. De la Beche ontered the Royal Military College; on
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leaving which he entered the army, butin a little dime he resigned the
profession of arms for the pursuits of science, thus resembling another
great geologist, Siv R. Murchison, . .

Ile gave himselt up to the study of Geology, and mado it the busi-
ness of his life.¥ In 1817 he beeame n member of the Geologicat
Society, then in the tenth yenr of its existence. L

The year 1819 was spent by Mr. De la Becho in an examination of
the gealogical formations of Switzerland and ltaly, and his zealous
prosecution of similar inquiries led to his being elected in that year n
Fellow of the Royal Society. In 1820 n paper by Mr. De la Beche,
¢ On the Temperature nnd Depth of the Lake of Geneva,’ the result of
a most erefut examination, was published in the Zdmburgh Pliloso-
placal Journal. In his geological investigations of tho British rocks
the Rev. Win, Conybeare, now the Dean of Llandaff, wasg, to gome
extent, conneeted with Mr. De la Bechie ; and his first communication
to the Geologieal Socicty was the joint production of these two geolo-
giste,——announcing the discovery of 2 new fosxil animal of the Saurian
tamily, in the las limestones of Briztol, which they named, as being
distinctive of its species, the Dlesiosaurus.  From this time the namo
of De Ia Beehe beeame closely connected with the science of the day.
Many valuable papers were communicated to the Geological Society,
including an claborate account of the Geology of Switzerland ; the
Posstl Plants found at the Col de Balte, near Chamouny; a commu-
nication on the Geology of the Coast of France; and several papers
on the Geology of various districts in the British Isles,—especially of
Southern Pembrokeshirve, of Lyme Regis, Dorsetshire, and of Deer in
Devonshire.

Mr. De la Beche possessed extensive estates in Jamaica. Ife now
visited his property,—lialse Town, in the neighbourhood of Spunish
Town,—and on his return, in 1825, he communicated to tho Geological
Socicty his remarks on the geology of that West Indian island, of
which nothing had been known previously.

Between 1827 and 1830, Mr. De Ja Beche published numerous
important Geologicnl papers in the Z'ransactions of the Socicty, the
Linlosophical Mugazine, and the Annals of Plalosophy, and also u
tabular proportional view of the superior, supermedial, and the medial
rocks. In 1830 his first book, ¢Geological Notes,’ appeared ; and in
the same year, ¢ Scctions and Views of Geological Phenomena.’  Great
skill in the use of the pencil cnabled the author to furnish the whole
of the drawings for these works, and to them all subsequent illustra-
tors have been indebted. ¢ The Geological Mauual’ was published in
1831, and was speedily translated into French and German,—becoming
a text-book for geologists throughout Europe, and passing through
several editions.  In 1832 Mr. De In Beche proposed to the Govern-
ment to supply the data for colouring geologically the maps, then in
progress of publication, of the Ordunance Trigonometrical Survey.
This offer was accepted, and at the Land’s End, in Cornwall, was
comwenced the great work of this eminent geologist’s life. Mr, De
12 Beche, who bore himself the greater part of the espense of the
Geological Survey of Cornwall, devoted several years to a careful
investigation of all the conditions, lithological and mineralogical, of
Western Eugland; and he published » series of Maps of Cornwall,
Devonshive, and Somerset, which exhibited 2 correcrness and detail
such as had never before heen attained.  This Survey was fairly estab-
lished under the Ordnance. “ It was,”—says Sir Henry De la Beche,
in his Inaugural Discourse, delivered at the opening of the School of
Mines, on the Gth of November, 1851,—-¢¢It was while (in 1833) con-
ducting the Geological Survey then in progress, under the Ordnance,
in Cornwall, that being forcibly impressed that this Survey presented
an opportunity not likely to recur, of illustrating the uscful applica-
tions of geology, 1 ventured to suggest to Mr. Spring Rice (now Lovd
Monteagle), then Chancellor of the Exchequer, that a collection should
be formed, and placed under the charge of the Office of Works, contain-
ing specimens of the various mineral substances used for roads, in con-
structing public works or buildings, employed for useful purposes, or
from which uscful metals wereextracted, and that it should be arranged
with every reference to instruction; as by the adoption of this course
a large amount of information, which wus seattered, might be con-
densed, and those interested be cnabled to judge how far our known
mineral wealth might be rendered available for any undertaking they
are required to dircet, or may bo anxious to promote, for the good or
ornament of their country.” Being supported in this recommendation
the nucleus of the Museum of Practical Geology was formed.

In 1848, the honour of knighthood was bestowed on the Director of
tho Geological Survey; and in addition to this honour, in 1853 Sir
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Henry Dela Beche was clected, by the suffrages of forty-seven mem-
bers, Corresponding Member of the Academy of Sciences of Paris.
Tho Order of the Dannebrogy was bestowed on him by the King of
Denmark ; and he received the Order of Leopold from the King of tho
Belgians.

Beyond the works and papers which wo have enumerated, Sir Henry
Do ln Beche published o voluminous report on the ¢ Geological Survey
of Cornwall, Devonshire, and West Somerset,’ ¢ fesearches in Theore-
tieal Geology,' and ¢ llow to Observe,’ In the various journals will
be found forty papers and memoirs; and in 18561 Bir Henry De 1a
Beche completed his last work, ¢ The Geologicul Observer,’ founded
upon his former work ¢ How to Observe.’ In all these productions
will be discerned n minuteness of detail and an excellence of illustra-
tion which mark the rarc union of u skilful scieutific observer and o
finished illustrative draughtsman,

Although paralysis was secn by his anxious friends to be slowly but
surely spreading its fatal intluences over his once energetic frame, Sir
Itenry De la Beche would not allow himself repose.  The lnbours of
the Geological Survey and the business of the Musewn engaged his
attention daily,—and even two days before his death he spent several
hours in the Muscum divceting the business of that establishment with
his usual acutenesy, although then powerless to move himself.

Sir Henry De la Beche raised for himself o splendid memorial of his
talents and his zeal, and he created for the public an establishment
which caunot but prove eminently useful, if it bo carried onwavd in
the spirit and with that well defined idea~which has been the creative
power aud the sustaining influence—under which the Museum of
Practical Geology and the School of Mines were formed and have been
supported.

Mr. Greenough, horn in 1778, and conscquently seventy-seven when
he died, was educated at Cambridge and Gittingen, aud served in
Parliament for the borough of Gatton. But ho made no great figure
in the House of Commons. His genius was a genius for map-making,
not for speeches and legislation ; and the records of his zeal which
remain to tell posterity of hizusceful labours are ¢ The Geological Map
of England and Walex,” the map of ¢ Hindastan,” and the * General
Sketches of the Physical Features of British Indin.’ He was on a
Journey to the East, in hopes of collecting materials for new maps,
when he died at Naples; and it is understood that he has left hehind
a vast accumuiation of materials, some of which will doubtless be
available for the press.

Mr. Greenough had a great reputation among men of science, with-
out being very widely known to the British public.  More than thirty
years ago he published his one volume, <A Critical Examination of the
Pirst Principles of Geology.” Addresses and disconrses to scientitic
Socictios followed from time to time ; but not with that persistence of
assault by which literavy fame can alone be carried.  Yet was Mr.
Greenough considerad by English Geologistz as the leader of their
band, aud he was oue of the fowmders and was the first President of
the Loudon Geological Saciety.

The Antiquities of Canusimnme (Apuling)

‘The tomb which has most recently been brought to light has much
of an Oriental character, as the doors narrow towards the top. The
colour of the ground is of a dark red and blue. The chamber ficing
the cutrance appears to have been devoted to the chicf of the family,
whilst the lateral ones were occupied by the women; and there, on
beds of bronze, decorated with ivory satucttes and other ornaments,
were found female skeletons. Al that beauty, all that wealth ever
gave could not save them from the universal lot.  The ground was
covered over with gold thread, which Signor Bonucci supposes to be
the remains of a golden cavpet or cloth ; whilst round the walls were
disposed more than forty vases, of various though graceful and
elegant shapes.  In some paterse of an enormous size, eggs and other
catables were found, as also the dregs of some liquids. In harmony
with the idea that the deceased would resume the habits of this life in
another world, the skeletons bear upon them the traces of the most
magnificent dresses.  The principal female figure, for instance, was
found with car-rings representing two peacocks, not merely in shapebut.
in every tint: the colour of the plumage being given by smalt upon
gold. Golden bracelets of a serpent form surrounded dry bones, round
which once beat the pulses of passion. Her vest must evidently have
been embroidered, for garlands of myrtle, both the leaf aud the berry,
were found in gold, and all are clearly picrced with the holes by which
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they were once attached to the dress.  Round the hend was o diadem
of various flowers, the cups of which wero formed of rubies and
Jacynths and cmeralds of great beauty, and sometimes of smalts of dif-
forent colours. A beautiful ring was found on onc of the fingers of
this fomale. The circle is formed of two clubs of Herenles, the point
whero they mect beneath being surmounted by a ruby ; whilst on the
upper and opposite part of the ring is n box, whero might have been
the hair of a lover or Persian perfumes: the cover i3 formed of a
large emerald.  Tho work is of tho most delicate filagree, displaying o
great variety of beautiful forms: in short, all vegard it with astonish-
ment, and doubt whether modern art could produco anything so per-
fect.  Signor Bonucci suppozes that the agoof the tomb may be about
that of Alexander the Great, or, at least, 2000 years. The art of tho
painter, and the potter, and the sculptor, aud the arclitect of that time
i3 brought before us as fresh as though it had been exccuted but
yesterday; nay, more, the handiwork of the milliner und the uphals-
terer is shown to our wondering eyes ; and, dressed in the habiliments
of the drawing-room, the inmates of the tombs scem ready to receive
us.

The Ashh Mounds of Jerusalente

In a letter to the London Athenccum, Mr. Finn, the British Consul
atJerusalem, gives a deseription of the ¢ Ash Mounds” near Jeruxalem,
and meution somo curious results of their examination which may
lead to important aud highly interesting discoveries.

“ Qutside of this city (ferusalem) towards the north-west, and not
far from the Nablus Road and the Tombs of the Kings (so called), are
gome considerable heaps of blue grey nshies, on which no grass or
weeds ever grow,  Que of them may be 40 feet in height.,  They ave
remarkable objects in themselves, especinlly ns contrasted in colour
with tho dark olive groves around them. Iitherto it has been ques-
tionable whether the two ash-hills without the Damascus Gate have
been heaped up from the ashes of the burnt sacrifices, or from the
residunm of tho produce of potash in the svap manufactories heve.
Dr. Roth, who had taken with him two samples, states ¢that their
analysis in our famous Lichig's lnboratory beavs evidence to the sup-
position that those ashes ave the remnant of the urnt sacrifices,
beeause they are chiefly of animal, and not of vegetable origin ; and
even contain small fragments of bones and teeth burnt to coal; and
yetit would be impossible to ascertain the species of the animals to
which they belonged.” The analysis exhibits & small percentage of
sulicic acid, which is never found in the ashes of flesh or bones. Dr.
Roth is of opinion that we may account for this circumstance by sup-
posing that the ashes of the meat-offerings in which silicium may be
found, were likewize carried off to the hills in question. The samples
were taken both from the top and the basis of the larger hill,~not
Just from the surface, nor from n considerable depth either.

This almost unexpected result is one that leads to important anti-
quarian consequences,—not only exciting wonder at the confirmation
of Holy Writ, and bringing our feelings buck to immediate contact
with those of the Aaronic priesthood, but as helping among other facts
to determine the course of the ancient walls, since these ashes must
have been thrown beyond the wall,

The IRRelations of Lead to Air and Water.

Dr. Christison states that ¢ water containing 1-1000 or 1-1200 part
of salty, may be safely conveyed in lead pipes, if the salts arc chiefly
sulphates and carbonates; and that lead pipes cannot be safely used
when it contains 1-4000th part of suline matter, it this consists of
murintes.”

At the request of the Board of Consulting Physicians of the city of
Boston, Prof. Ii, N, Horsford, of Cambridge, U. S.,in 1849 cxamined,
with great care, the relations of lead to air and water, and gives the
following as his conclusions: <A\ coat of greater or less permenbility
forms in all natural waters to which lead is exposed. The first coat is
a simple sub-oxide, absolutely insoluble in water, and solutions of salts
generally,  This becomes converted in some waters into a higher
oxide; and this higher oxide, uniting with water and carbonic acid,
forms a coat soluble in from 7000 to 10,000 times its weight of pure
water. The above oxide unites with sulphuric and other acids, which
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sometimes enter into the constitution of tho last cont; wniting with
organic matter and iron rust, it forms another coat, which is mn the
highest degvee protective.”

Dr. Horatio Adams, in o lengthy and very able report, hefove the
American Medical Axsocintion, at its aunual meeting, in 1852, depre-
cates the use of lead pipe for the conveyance of water, under any
circutustances,  Iaving shown, both by analysis, and its cffects on the
system, that tead is present in tho Cochituate water drawn through
lead pipes, also in the Croton water, the New Orleans water, the Cin-
cinnati and Louisville water, he conclutdes—¢ That it is never safe to
use water drawn through lead pipes, or stoved in leaden cisterny, for
duntestic purposes ; and that any article of food or dviuk is dungerous
to health which, by any possiblity, can be impregnated with saturnine
matter.”

Gmelin, a distinguished German - aemist, does not differ from
Chiristison,

Salubrity of Townse

M. Junod, of the Freuch Institute, has communicated to thathody
some interesting fucts respecting the relutive salubrity ofparts of cities
according to theivaspect and position. e says that in most Euro-
pean citics, the wealthier and more intelligent portion of the juliabi-
tants have scttled upon and oceupied the western districts, while in
the eastern parts have been loeated the working classes and trading
population. This is the casc not only in London nnd Paris, but alse
at Berlin, St. Petershurg, and Vienna. The okl Italian cities exhibit
the =ainc peculiarity, and all their cemeteries ave situnated castward.
M. Junod cndeavours to prove that these arrangements are in strict
ficcordance with reason, and are based on & natural law. During
westerly winds, the bavometer in general is very depressed, and all
the evaporations of the earth, as well ns the smoke and other cmaua-
tions from the burning of fuel, descend and remain near the surface.
Wiien, on the contrary, casterly winds prevail, the barometer ranges
high, and the air becomes purificd, as al' vapours azcend, and soon
disappear, If, therefore, westerly winds blow, they convey to the
inhabitants of the castern districts the unwholesome exhalations and
vapours of the west; whcreas the western districts receive only the
purer air of the surrounding ‘ountry. If casterly winds prevail, the
noxious vapours of the castern districts become scattered before they
reach tho western portions of the city.

From these observations the following inferences are deduced.  Con-
siderations of health onght to induce a preference for the building of
residences in the western portion of acity. And, on the contrary, alf
the trades and occupations which are of an unwholesome nature, or
which produce nud emit smoke, steam, or other offensive cxhalations,
should be consigued to the eastward. Even in single dwelliugs, it is
cxpedicnt to plan the kitchens, larders, wasbhouses, &c., to face the
east,

Cholern and the Water Supplye

The connection between the prevalence of epidemic cholera and the
impurity of the water used for domestic purposes has frequently been
pointed out. In a paper read before the London Chemical Society in
April last by Dr. Thomson, samples of Thames water taken from ser-
vice pipes in localities where the mortality was great were exhibited,
which contained most striking indications of the presence of sewerage.
Not only was nitric acid detected in all of them, but ammonin was
distilled over in considerable quantities, and sulphate of ammounia
prepared by this process was exhibited to the  feoting.  The mechan-
ical impurities gave cqually strong evidence to the same purport, being
composed of vegetable and animal orgavisms, &c.,—and even the
debris of human food can be demonstrated with the greatest facility
by the microscope in the sediment derived from the service-pipes in
those waters which are pumped from the lower sources of the Thames,

Dr. Thomson considers Dr. Clarke’s plan for softening hard water
perfectly practicable ; and suggests that in_order to adopt a uniform
scale by which to measurc the amount of forrign matter in water;
distilled water should be represented by 0°, and every grain of matter
present in solution in water per gallon by a degree; so that waters
may be described as being possessed of somany degrees of mechanical,
organic, and inorgauic impurity respectively.
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Mccting of Dy Bavth nud Dre Vogel®

On the Ist of December, 18531, it fell to the share of Dr. Bayth—he
whe had alveady been believed dead—to meet in “very good health
and spirits” Dr, Vogel:—to see once move the face of n !':lll‘(.)l)(.‘:lll
and grasp the hand of o countryman who had been sent to juin him.

Dr. Vogel had left Kuka in the latter end of November, to proceed
in a westerly divection en route for Zuuler, the north-western hountier
town of the Empire of Bornw,—being unxions to extend his astronomi-
eal and other obzervations to that place.  Happily in the beginning of
the jeurney, he received a letter from De. Barth, dated Kano, the 24th
of October; and this was tho first divect news he had received from
him.  According to this letter, Dr. Barth had left Kuno en route for
Kuka, about the same time that Dr. Vogel had depurted from the latter
placo to proceed westward, on the very road which the former hnd

chosen.  Thug, both travellers hud started to meet without !mo\\'i'ng it
themselves.  Dr. Vogel, keeping on the Kano read, aud leaving Zinder

on the right had the happiness to fall in with Dr. Barth at Bundi, a
small town situated about 110 geographical miles north-east from
Kano, and nearly 200 geographical jmiles due west from Kuka,  As
only a few preliminary hasty lines from Dr. Vogel, written in peneil,
have come to hand, the particulars of this cvent have not yet trans-
pired; but it may easily be conceived what it must have been te Dr.
Barth. It was exactly six years since he left Burope, in compuny
with Mr. Richardson and Dr. Overweg; and since the decease of the
Intter, on the 27th of September, 1852, not only had his communica-
tions with Burope been all but entirely cut off, but he had indeed been
isolnted from the civilized world, aud left to batile with manifold
hardships and dangers.

Dr. Vogel writex, that Dr. Barth had moved on to Kuka, whence he
intended to proceed, without further delay, home, vie Murzuk and
Tripoli. As to himself, he continued his journcy to Zinder; whence
ho despatched « letter with the above news, dated the 7th of December
Inst, and which took nearly four monthis to reach Tripoli by way of
Gladawis,

Since the above was written, letters from Dr. Darth himself have
come to my hands, whick, though written before his meeting with !)r.
Vogel, are of great intercst, as they contain the first news respecting
his jonrney from Timbuktu back to Sudan, and the first positive infor-
mation ever received from 2 Buvopean traveller of the River Kowara
between that place and its lower course .

It appears that Dr. Barth had been detained at or near Timbuktu
severnl months Leyond the date of his last letters despatched fiom that
region, numnely, the 23rd of Mareh, 1854, between which dute and the
time of his arrival at Kano, which took place on the 17th of October
tast, nearly seven monthsintervene.  Dr. Barth himself says :—¢ After
a protracted stay of nearly a year at Timbuktu—the * Queen of the
Desert,” as it is justly called by the natives—I retraced my steps
eastwards along the shores of that magnificent river, which the
undaunted Scotchman {Mungo Park] descended about fifty years
since, fighting his way through numerous flects manuned by 'l'u:mqks
and Sudans—lost labor to science, his journul huving perished with
him ; - -while I went along reconciling and befriending those very
people, and obtaining full security from their chiefs for any Engli<h
visiting their territories, whether by land or by water.” Thus, Dr.
Barth has been able to realize his great wish, namely, to trace this
river between Timbuktu and Say; which latter place is situated in
about 13° 10/ north lat, and 3° east long., Greenwich. This, its
niddle course, seems everywhere navigable and enlivened with lavge
tleets, its shores densely inhabited by people, who received and treated
Dr. Barth most kindly, and implored him to stay with them altogether,
or to return soon in an English ship. They learned from him with
astonishment as to whence the river—which forms the basis of their
existence and wealth—comes from, and where it terminates.

Dr. Barcl alludes to o large map of the viver drawn by him, which
he had sent to the Forcign Office.  1ie has also transmitted with the
present letters some of o former date, which has been despatched by
him while on his way to Timbuktu, but which, as he found on his
return to Sudan, had not been forwarded, probably, beeause their
envelopes and addresses had been lost.  These letters are dated ¢ Dore,
in Libtako, 16t July, 1853, which is about midway between Sokoto
and Timbuktu (sce map in my ¢ Geographische Mittheilungen,” part
L), or in lat. 14° 30/ north, and close upon the meridian of Greenwic,
and they contain a full account respecting that region, which was
entirely unknown before.

* Atheneum,
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Libtako forms a portion of the very extensive Fellata dominions,
and is a very important commercial point, The principal article of
trasde is the salt of Taodenni, whieh is brought thither by the Arabs of
Timbuktu, while the Tuaricks biing corn audl butter, the people of
Mosi their celebrated dunkeys and theiv faous cottor wmannactures,
cheap black shirts and a large peenliar kind of guro nute, The jnha-
hitants of the country supply sweee amd sour mitk, and theie manutuc-
tures consist chictly of very handsume and cheap shawls mude of cotton
and wool, and of vavious colonrs.  The marketat Dore, the chief place
of Libtako, is hell every day.  Cowries are almost the sole medium of
interchange.

Libtako occupies an elevated, dreary plain, devoid of trees and
shrubs, and suffering from the want ot vain.  Granite protrudes in
tany places out of the svil. Dr. Baith made many enquiries respecting
the town of Adatudia, reached by Mr. Duncan, and which, according
to the position nssigned to it by that teaveller, ought to be within 100
geographical miles from Libtako—but in vain; he could hear nothing
whatever o it.  Though the country was in s stato of anarchy when
Dr. Barth passed through it, ho did not suffer on that nceount, Lut
rather from the too exaited manner in which he was recvived every.
where, the inhabitants flocking from all quarters to receive his
blessing,  The Avabs looked upon him as no common Christian, owing
to the information hie possessed of topics specinlly interesting to them-
selves, and to the fuct of his coming from the Enxt.  The Tillahas had
christened him ¢ MGdibo,” by which name he was universally known
in those countries,

It was near Libtako where Barth was so fortunate as to make the
acquaintance of onc of the followersot the Sheikh ¢l Bakay~—the Pope
of Timbuktu,—who subscquently became his best friend and greatest
benefactor.  This pevson exercises his influence over a very extensive
region, nearly as far as Sokoto in the east; and he may be ¢nid to
have created of Timbukta a Kind of Afvican Rome,—the centre of the
power of Islam,

The region between Libtake in the west and the river Kowara (here
called Tsa, Say or Mayo) in the enst is occupied by tevritories belong.
ing to the Jarge country of Gurma, only the northern part of which
belongs to the Fellatas,  The language of Gurma, has o few words in
common with that of Benin.  Within Gurma ave various rivers, all
tributaries of the Kowara, the Jargest being the Sirba, which Barth
found twelve feet deep in the heginning of July, and which he had to
cross by meaus of immense bundles of reeds fastened together, ns
boats are entirely wanting.  The valley of the Sirba is very ill-famed
ag being most destructive to all kinds of cattle aud horses. The soil
along the course of the river swarms with black worms.

Dr. Bartlt's letters contain interesting extracts from the “ Tarikh el
Sudan,” an important work on the history of Sudan, hitherto unknown,

On his arrival at Kuno, in October 1ast, Dr. Barth, instead of finding
Jetters and supplies from home, received information of the tumour of
his death having heen spread in Sudan, and even reached Europe,
about which, not knowing exactly the origin and circumstances con-
neeted with it, he felt very sove and indignant, while the absence of
all needful supplies put him to great straits and inconsenicnce,
Happily these, as we know, he subscquently got over.  Hislonging to
reach Europe knew no bounds, as he declares that the being exposed
to another rainy season (thesixth), or to remain much longer without
the refreshing influence of European atmosphere and proper food,
would be his certain death,  Yet in the same sentence he speaks of
ultimately returning to the ficld of his labours, and trying to penctrate
inte the interior of Africa from the coast of Zanzibar, after having
strengthened his health!

The only cause of joy which awaited him in Kano was the news of
the success of the Chadda Expedition, of which he seemed to have
learnt all the particulirs from thic natives.  Among others, he met an
old scquaintance, the Governor of Hamarrua, acountry situated on the
shares of the upyper course of the Chadda.  This person told him that
the exploring steamer Pleiad had also reached his country, that he had
received the Expedition very friendly, and had made the commander a
present of six oxen.

AvGUSTUS PETERMANKY.

Novel Arrangemcent of Picture Gallericse

After the late M. Rothmaun had acquired a great reputation as a
landscape painter, King Louis of Bavaria sent him to Greece, where
that artist produced works highly spoken of by the German press,
Some consider them the ne plus ultra of landscape delineation, cach
painting being a poem, vepresenting in the perfect concordance of
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earth light, and air. the incurporate imag: of some iieal harmony ;
we are strack, moreover, by an uhijective alherence to nature, mud the
utmost faithfulness of 2t positive toculity, its picturesque and vege-
tative physiognomy. It isas if the Ahenians, the Spartans, avese
anew from their resting-place of ayges,—as i’ n battle was ngain to be
fuught onthose <pots so iutimately vepresented in the Eleusian groves,
once the place of sacred initiation,  Such appreciation led to the desive
of haviny these productions of art exhibited in the best possible man-
ner, amd an especial saloon has been appropriated to them in the
new Pinakotheen, at Muuich.,  The architect, M. Voit, being intrasted
with its construction, has ereeted a gallery, where the light coming
from above strikes only the pictures, the visitor viewing them from the
shade of 2 covered hall, which occupies the middle portion of the room.
By this arvangement, the paintings are brought out in a very striking
illmmination, imparting to them  that mysterions sentiment, under
which, without doubt, most works of art ought to be viewed.

Progress of Mclbourne—Australiae

A view of the commerce, 1evenue, and rise, of Mclbourne, is unlike
the commercial growth of n vising city, and rather resembles youth
starting up ata bound to the full maturity of manhoad ; its population,
which in 1836 was 221 persons, having reached in 1853, 250,000,  lts
exports, which in 1838 amounted to 21,0001, reached in 1850 10
1,042,000, in 1852 amounted to 7,151,0402, and in 1853 snelled to
9,080,574 : while the increase of imperts in the same year wasequaliy
striking, advancing from 71,000/ in 1838, to 751,0004 in 1830, to
4,067,742 in 1852, and to 15,842,637L in 1833, The revenue
of the colony is also very remarkable—in 1850 it amounted to
261,5214, in 1851 it was 379,824 in 1852 it reachied to 1,576,-
SO1, aund, in 1853, it swelled to 3,202,240 A large part of
these anmounts was obtained from the sale off Crown lands, and
the licenses to dig for gold yielded, in 1833, GGOKISL, the
present reduced rate being 14 per month, ov S fur the year. The
total praduce of golld for 1853 was nearly 129 tuns, valued, at 41 per
oz., 12,3G1,3681., being, upwands of 1,000,0007, 2 month: but, as we
learn from the most recent advices, that the amount of gold ~hipped
from Victoria, in the firzt nine months of 1S54, amounted to 1,653,999
0zs., agaimt 1.831,468 ozs. shipped during the first nine months of
1853, some deeline will be observable during the last year. This is
attributed, partly to the fact that a large part of the population has
settled down to ordinary industyial, particularly agricultural pursnits,
but still the average weekly produce in October last was about 10,000
ounces.— Vi, Jonr.

The Great JMinncsota Copper Mince

The Lake Superior Mining News furnishes the subjeined smnmary
account of the monster mine, known as the Minnesota :—

¢ The greatest depth attained in this mine is 380 feet.  The main
shaft or piston that works the pumps is here about 300 feet long. The
lowest depth attained at the south vein is 166 feet.  Silver is inter-
spersed in all the copper of this mine, and in some others on this
range.  When any fine specimens of silver do make their appearance
in verges, or in any other collection, they are generally secuved by the
miners.  The amonnt of capper shipped from this mine during the
season of navigation was 1,513,407 pounds, net weight, being over 771
tans, waorth over $300,000. The product for the month of Decemblier
is over 77 tons,  Three hundred and ninety men are required to casry
on this vast operation. It requires a supply of over 20,000 pounds of
candles for this mine during six months, There are about ferty
buildings clustered avound this mine. and making arespectable village,
for they havetheir Catholic and Protestant churches, their school-house,
warchouse, and doctor’s office. It is one of the mines that give cha-
racter to this country, for upon its success depends the confidence
of all stockholders in copper mines; and it will maintain that place
until some others shall show an equal success, and share that vespon-
sibility with the Minnesota and CEfT mines.”

Miners nnd their Privations.

The census of 1851 presents many curious facts relating to mining
industry, It appears that in Great Britain this class of the population
nutbered as follows:—

JFroduction in 1551 atout
«.216,366...... ...... 52,000,000 tons of ore.
50,000 o
5.000 (L
11,000 o
9.000 o

Coal miners..
Iron miners
Lead miters..

- 12,0120,
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This population, in a great measure, eaistx in mines which aro dis-
tinguished from the worhshops of othicr opesatives by the peculinnties
of the temperatm e, pressure, moisture, and composition of the air,
of the gases, and miasmata which prevail in them, Ly the absence of
sunlight, and by the mode of lighting, quite as much ag the motions
and working pusitions of the mun difter tfrom those belunging to any
other accupation.  The average age of miners living varies hiom 253
years in the ease of tin miners, to 289 mongst lead miners, being a
difference of about three years, but this is accounted for by the tin
miners commencing wark at 104 years of age, the lead miners not tilt
above thirteen years, on tho average.  Fhese ave the extremes of age,
within which, on an average, each of' the five classes of miners hegin
work. Ivon miners are the unhealihiest of ally for, notwithstanding
that the men do not commence work tifl about 13 or 14 years of age,
their span of lubour only reaches 25-4 years, which is 24 years below
the average time in which @ miner wears out.  The machine lasts but
277 yvears, whilst 42:3 years ave got <t of the agricultural labourer.
In other words, the lives of the miners, in addition to excessive sickness
and diminished strength, are shortened by an amount cquivalent to
wore than half their working life.

Lightening of Lobour tn Mines—tlhic Man Machince

‘Fhe ¢ Man Machine” isanapparatus contrived for the purposeof saving
miners time and Iabour in ascending and descending to and from their
work. Que hundred men can be clevated or lowered together from as
many different depths of the miune (in o perpendicular shatt) by this
simple contrivance.  Thesingle acting man machine consists of astrong
roul uf wood or iron, extending the whole depth of the shaft, to which
are fixed platforms ahout 4 feet by 21 feet at intervals of ten feet.
There are coriesponding platforms fixed at the same distances to the
sides of the shaft.  The rod has a reciprocating motion up and down of
ten feet, conmuneated to it by the crank of 2 water-wheel or steam-
enge.  Now, 2 person stepping on the rod when 1t 1s about to go up,
and off it on to the side platform when it is about to go down, and re-
peating tiie operation at every stroke of the rod, would arrive without
effort at the top. Oncman can be on cach platform at a time. In
the double machine there are two rods, which move up and down alter-
nately ; aund, therefore, double the speed of the ascent.

The Canadian Journal—New Scricse

The members of the Canadian Institute and the subseribers to this
Journal are aware that the first number of the Canadian Journal was
issueild in August, 1852, Each yearly volume was thus made to ter-
minate at a period found by cxperience to be extremely inconvenient
in relation to the Society’s financial arrangements; and it has long
been thonght desirable, that an cffort should be made to connect thoe
financial year of the Imstitute with that of its Journal. This step
has not hitherto Leen taken, as it appeared to the Council that the
prospects of the Society were such as would warrant the issueina shart
period of a NEW SERILS, with such changes in size, form and
arrangement, as would adapt it to to the rapid growth and strength of
the Canadian Institute. It is now thought that the time has arrived
for cffecting this change, and it is therefore proposed to continue the
monthly issues of the present volume to December 1853, and in Jan-
uwary 1856 to issuc the firet number of a NEW SERIES. Further
information on this subject will be published when the uecessary
details have been determined.

Cnundian Saturai:c.—Silkworms.

In the April number of the Cunadian Jouraal of last year (vol. ii.
page 212) we published a short paper by Thowas Cotle, M.D., of
Woodstock, C. W.  ¢“On some of the Canadian Saturnize, and sugges-
tions on the possibility of using their silk for textile purposes.”*  We
are glad to find in the correspondence of M. Jerome Nicklts with ¢ The
American Journal of Science and Art,” dated December 30th, 18515
that the French « Zoological Society for Acclimation and Domestica-

* Read before the Canadian Institute March 11th, 1834,
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tion,” have dirccted their attention to the Saturniw, with 2 view to
their acclimation. M. Nichlés says . —

«Since the museardine has made o great ravages among the mul-
berry sitkworm, theve has been an attempt to introduce other ks of
silkworms. I have already spoken of the Bombyx ef the licinus. 1t
is now pruposed to acclunate theee American species ot Bombyx: the
Ceeropia whose larvie feed on Ieaves of the willow and may be fed also
on the plum ; the Luna, an clegant species of w green color, whioh
lives on the Liquidambar, and which will alzo eat the leaves of ditferent
species of walnut 3 the Lolyphemus, a lavge sAttacus, of a brownish
gray color, which feeds on the apple, oak, beeeh, &e.  These three
species are abundant in the woods of Louisiana, Georgia and South
Carolina. Their silk is of inferior quality; but it costs so little to
obtain it, that the acclimation of the species is regarded as desirable
an the score of economy.”

Tt may be a novelty to some of the membersof the ¢ Society for Ae-
climation,” to find that the three magnificent insects alluded to in the
furegoing pavagraph are found in Cauada, one species in great nbun-
dance; and the question of using their silk for textile purposes, has
not only heen suggested, but actually tried on 2 small seale, and found
quite practicable,

Canadn West=Iutormation for Intending Emigrants.

M. Commissioner Widder hias recently published a fourth edition
of au little punplilet containing answers to questions respecting the
climate, soil, husbandry, state of education, &c., in Western Canada,
‘The former cditions have heen widely civeulated in the United Kingdom
and in Germany.  ‘The very vemarkable changes, however, which have
accurred in Canada during the last three yeurs, by the construction of
railways and the intreduction of fureign eapital, have rendered at
advisable to prepare a new and revised edition, extended to the present
time,

In the preface to the new edition, Mr. Widder ailudes to the general
condition of the Province in 1835, and draws an cncouraging pictare
of the stability of its present prosperity and the certainty of future
rapid advancenent.

INTRODUCTION TO UVOULTI EDITION.

“ During tle last three years, 1 combination of circumstances has
eaused a most extraordinary clumge in the relative position of every-
thing. The price of laud, of labonr, of provisions,—in fact, of every-
thing, has advanced.  The inducing causes have, no doubt, Leen most
materially the introduction of railroads, —the demand for Jabour arising
from them,—the large smount of money disbursed for the works, and
also bronght to this Province for investment, —together with the high
prices obtained for the past two years’ harvests; to which must be
wdded the lavge emigration fvom Euvope, and of settlers from the
United States, secking this Provinee as their adopted home.

“Those events continued to stimulate great progress in our affuirs,
nutil the cffects of the Russian war acted upon the money market in
England, and were more deeply felt in Canada, superinduced upon the
very large importation of goods from Euvope and the United States,
and the great depreciation in the price of lumber.

4.\ check was given to our Railway Works—and Remittances for
investments became limited.  No monetary crisis, however, avose from
these occurrences—they mercly caused a suspension in our rapid
advancement. At the same time, the wealthy condition of the farmers,
and the great demand for produce, advanced the prices of their pro-
ductiong, and that of Wilit Land, and of all Real Estate, and affirmed
the substantial position which the Province hias acquired. It mnay be
said we are sitply pausing for breath, after the recent excitemnent,
and that we arc about recruiting ourselves for a new start in our
carcer; which it is believed will be a more permanent and important
one, in its results of positive progress and prozperity, than has hitherto
been witnessed.  But this state of trusition throws embarrassment
around the desire to give perfect data and unchangeable prices, such
as is desired in a work of this description : for a continuance of the
war, the scarcity of moncey, and the suspension of our public works,
or bad harvests, may scriously affect the data given; on the other
hand, a contrary position of those affairs, would place this Province
in a most extraordinary state of prosperity. Norshould it be forgotien
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that we are about reaping the adiantages of an eatended commerce
with the United States, througl the Reciprocity Act; which cannot
fail to Le of great mportance to vs,

* With reference to the impurts, the following statement, from the
official returng, will prove extremely mteresting, as showig the very
great inerease in the trade of the Province during the pust tour years,
andd its great power of cunstiuption ot goods induced by tts prosperity

COMPARATIVE STATEMENT OF IMIORTS,
Exhibiting w contrast the Value and Amount of Duties cul_hclrd on
Gonds cntered for eonxamploon i Canade, durig the years 1550, 1851,
1832, 1833, and 1874, ropectaddy.

VALCE,
WILME tHROLTE, - e e e =
1850, PR N . 852, 1855, 1833,
Great Britain ol £20 283 flenae
Nodmerican Colontes..,” > 155108
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United States .
Other forvign co
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Totals cors e AZIGAIT | BIISMT 3071625 TR | 10032371
i . :

LuSeEe 120,750

Duty an the atane..... 1 ulotut g RLTH

“T'o any one in Europe who may have been sceptical of the necessity
or avaatages of railways in this Prounce, or that they could he sup-
ported, with a prospect of 4 i return on the capital invested in them,
1 Mot convineing argument is set forth in the Returns of the Great
Western Railnay Company of Canada, opened in January, 1851, which
~how that the tevenue for the six months ending in January last,
amounted to £192.519,

“The views adopted in Lurope. upon railroads, are not applicable
to this country.  Z%here, vailvouds are the consequences of the 1¢quire-
ments for quick and cheap comevance of n dense population, and of
its manufaetures and productions: hers, raitroads are selfscreative of
suppost, by raising population,—through opening up a new aud fertile
country, which tianamits its productions, in return for the supplies of
its wants.

«‘The eifects of railroads upon the prices of produce, will probably
be, to cqualize them thronghout the Irovinee; whilst it can scarcely
be eapected they will reduce the cost of living, in the towns and ports
where the Tailronds have their termini and depdts for exportation and
importation. ‘I'hie requisite shipping, the great trade and commerce,
combined with the docks for ship-building, and manufactorics, that
will necessarily arise, will induce 2t consequent increased permancnt
and transicut populativn, who must be supplicd, and can well pay for
their wants.  Such has been the effect upon the citics of New York and
Boston, and other places similarly situated.  As to real estate, it must,
from the same causes, be affected i 2 like manaer, in the towns and
ports; whilst farm lauds will, in every manner, be greatly benefited
by railreads. \hout five years uince, the price per acre for_ lands in
the Genesce Country, and other parts of the State of New York, was
from £12 10s. to £18 10s, : they nre now sclling at £18 to £25 per
acre, inchuling the onhnary farm-buildings ; these ave cleared lands,
but the value of the timber would have been greater than the cost of
clearing.  The prices of wild lands, in Upper Cana-la, have undergone
a very great advance, during the past three years; but, civcumstanced
as this Province ix, and considering its comparative small amount of
population, it will not, perhaps, be taking a too sanguinc view, if we
anticipate, that we shall, in a year ot two, approach the prices now
paid in the State of New York, for lands in this scetion of the Province
cnjaying an cqually fertile soil, and having the like facilities of rail-
road and water communications.

« 1t has been well observed by Professor Johnston in arceentarticle
of the Journal of the Royal Agricuitural Soctety of England, on the
relations of Geology to Agriculture in North America, that the Jemun-
sula of Upper Canada, encircled by Lakes Ontario, Yrie, and luron,
has a much wider expansion of those happily combined soils, which
are so cmincntly distinguished for the growth of the finest quality
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of Wheat, in Iargo abumlance, than even the tar-famed Genesce Dis-
trict of the neighbouring State of New York.

«In this extensive range of country, (bownded by the great Lakes,)
there is abrolutely no land that is naturally sterile; ad, probably,
thete is no other tract of equal area on the North American Continent,
s0 well adapted, from circumstances of soil and climate, to the general
purposez of Agriculture. This interesting region las already been
materially benefited by the epening of the Great Western, and the
Ontario, Simeoe, and Huvon Railways; and is rapidly settling by a
persevering and industrious class of people. Tt will ina few years be
the Gavden of Canada, if not of North America.”

LITERARY AND HISTORICAL SOCIETY OF
QUEBEC.
LITERARY OR STATED MEETING.
WEnsEspay, 41t Aren, 1855
The following gentlemen were proposed as Associate Members, viz.
Charles Walker, and Hammond Gowan.
A Paper wasread by Lieut. E. Ashe, RN, F.R.ALS, ¢ On the Connee-
tion berween Astronumy and Navigation,
The thanks of the Society were ordered to be given to Licut. Ashe
for his paper, which was referred to the Class of Science.
Mr. A. R, Roche’s Paper on ¢ Russian Ameviea” was recommended
fur publication by the Class of Literature.

MOXNTILY GENERAL MELTING.
11 Avan, 1859,

‘The following gentlemen were ciected members:—

The Hon. John A, Macdonald, Attorney-General for Upper Canada
F. T. Roche ; George Desbarats; CharlesWalker: Hammond Gowan;
Walter Scricold, late Captain 66th Regiment; William Chessell,

s Corresponding Member:—T. E. Campbell, C.B., late Major 7th
Hussars.

STATED OR LITERARY MEETING.
WenxEspay, 25Tt Aveis, 1855,
(Wednesday, the 18th April, being the day of Humiliation, the
mecting was adjourned to the following Wednesday, 25th April.)
A Paper was read by Mr. F. N. Boxer, giving a description of tie
River Saguenay, Lake St. John's, and surrounding country.
The thanks of the Socicty were ordered to be given to Mr. Boxer
for his paper, which was veferred to the Class of Literature.
HEXNRY . STEELL,
Lecording Secretary.

Notices of Bookse

Journal and Transactions of the Doard of Agriculture of Upper
Canada. No. L Yol. I—Aprit, 1855.

We miost cordially welcome the appearance of the First Number of
the ¢ Transactions of the Agricultural Association and Board of Agri-
culture of Upper Canada.” It has long been an undeserved reproach
to the industry and intelligence of this magnificent farming country
that no cflort has hitherto been made to furnish the public with an
official record of the progress of our Agricultural industry, and the
cfforts which have been made for many yeara past by the Gover 8,
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of the various Proviucial enactwients which have modified the organi

zation of such Societics up to the time of the lustitution of the Board
of Agrienlture. The organization of the Agricultural Association of
Upper Canada is deseribeds and a sketeh given of the opeiations of
the Aszociation as connected with Annual Provincial Exhibitious, &e.,
ap to the year 1S50. It is proposed, in the second numer of the
Journul, to continne the account of the proceedings of the Associantion,
amd to publish the records of the Organization and Transactions of the
Board of Agriculture, as well as the Prize Essays and County Ileports
to which premivms have been awmded by the Boavd.

The Canadian Literary News Letler and Bookscllers’ sldeatizers M.

Rainsuy, Montreal, and A, . Armour & Co., Loronto.

It is 2 very encouraging proof of the progress of Literature in Can-
ada, that the present demand for new works issued in the United
Kingdom and the United States, should warrant the publication of
the ¢ Cunadian Literary News Letter,”

Even were the progect scemingly vne of duabtlul commiercial advan-
tage to the publizhers, it would sull be gratifying to know thatit gave
promise of future snccess.  We note, theretore, with much cordiality
the progress which hias been made during the short period of five months
in the issues of the Literary News Letter.  In the first number we were
promized a cireulation of 2,500 copics monthly, in the May number
(fifth) we find that SUUD copies ave circulated throughout the Province
and 500 addressed to the leading Booksellers and Publizhers in the
United States and Great Britam.  We hope this rapid increase will
prove as advantageous to the publishers as it is to the Canadian I'ublic.

It may happen that some of our readers ne not familiar with the
design and object of the ¢ Literary Newes Letter :™ we shall therefore
cndenvour togive a brief account of the contents of the May number.

The inducements held out to the publishers by the frequent applica-
tions wade to the Coloninl Trade generally for the prices, sizes, and
standing of new works issued in Great Britaia and the United States,
were suflicient to Iead them to establish such amedium as wonld satisfy
to the full, the derand continually made upon them.  One Division of
the Literary News Lelter is devoted to cditorial reviews of new books
and periodicals. A second Division furnishes :unonthly list of the books
published in the United Kingdom, and is partly occupicd by reviews of
the works nawmed, from the London Athen.cum, the London Literary
List (Bents) &c., &c. A third Division refers more particularly to the
United States—und besides giving a list of the new publications, fur-
nishes also brief reviews from Norton's Literary Gazette, (X. Y.) &c.,
&c. Then follow literary Notices, Miscellancous Announcements.
and 2 large number of Publisher’s advertisements.

The «Literary Necs Letter” wiil prove a valuable and acceptable
monthly gift to the Canadian Public.

Rice Lakc Bridgc.

In the present number of the Journal we publish a very interesting
description of the Rice Lake Railway Bridge. The cost of the struc-
ture has alrcady been cnormous, yet it is far from being entirely ser-
viceable or safe. It is doubtless an experiment uch too costly for

by Socictics, and by indisiduals, to encourage farming cnterprize and
clevate the standard of Canadian Husbandry.

The *¢ Journal of the Board of Agriculture” will supply this want,
and if we may judge from the appearance and contents of the number
before us, a very important and valuable aid to the Scientific and
Practical Farmer, has cominenced its carcer.

The present number contains a brief sketch of the risc and progress
of county and township Agricultural Socictics, together with & notice

the people of Cobourg, and should never have been hazarded. We
have no hesitation in saying, although somewhat in opposition to the
Jast paragraph of Mr. Clarke's paper, that whether viewed in its
mechanical construction or design, its location, or cven its nccessity,
a greater engiueering or commercial blunder can searcely be found in
the Canadas, or one which reflects less credit on the judgment of all
concerncd.  The public are largely indebted to Mr. Clarke for collect-
ing the facts, and for observing and vecording the cffects of ice during
tho past winter.
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The Provincinl Observatory.

We see, by the Gazctte, that a Chair of Meteorology has been
established in University College, Toronto,  Professor Cherriman, who
lately ocenpied the Chair of Natural Ihilosophy, has been appointed
to the new Clair of Mcteorology. The Rev. J. W. Kingstone, of
Quebee, is the new Professor of Naturnl Plilosophy in University
College.

Terrestrinl Murgnetismnes

As erly a8 1825, Col. Sabine had inferred that an influence was ex-
erted by the sun and moon on teriestrinl magnetism.  Inaset of
observations taken at the winter station of one of the Polar Expeditions
where the declination was about 90°, and discussed by him, it was re-
marked : that when the Sun and Moon were on the meridian at the
same time, the diurnal vaviation reached 5°; but that when they were
ut vight angles to ecach other this quantaty fell as low as 207, The
sagacity he exhibited in his infetence from this isolated set of
observations has heen sustained by the laborious and patient observa-
tions and discussions of fiftcen years.  Some quantitics so minute are
developed in the researches, that a less time would hardly have served
to separate them from the Jarger yuantites in which they areanvolved.
The results set forth by Col. Sabine are as follows :

1. The diurnal variation, following in all places the order of solar
time, and being at its maximum about two hours after noon, changes
its sign at the time of the two cquinoxes,  Thus, while the maximum
diurnal deflection from the magnetic meridian is eastwardina® laces
up to the 21st March, a change on the amount of deviation begims on
the 324, and is completed in about ten days, after which the maximum
daily variation is to the westward, and at 1 mean equal to the castern
variation of the preceding six months,

9, There is an annual variation in the intensity of terrestrial mag-
netism, of smal amount indeed, but atfecting both the northern and
southern hemisphere in the same manner, the intensity being greatest
when the sun is in perigee, and least when it is in apogee.

3. It being well known that all the instruments in wagnetic obser-
vation are from time to time affected by distarbances, or sterms as they
are often called, these disturbances have been found to be subject to 21
periodic fluctuation.  This period has been discovered to correspond
with that assigned by Schabe to the spots on the solar disc.

4. It has been clearly shown that there is a variation in maguetic
dcclination dependent on the change of the moon’s position in relation
to the meridian of the place of obscrvation, and having, therefore, for
its period the lunar day.  This although first inferred by Sabine from
a single sct of observations, was fully proved by Kricl from observa-
tions made in the Austrian States before the publication of the paper
of which we are stating the substance.

Fiually, the hypothesis which ascribes the variations in the phe-
nomena of terrestrial magnetism to local variations of temperature is
completely refuted.

May we not hope, that the relations of the maguetism of the earth
to the two heavenly bodies which exert the greatest influence in other
respects upon our planet, having been thus conclusively shown, a basis
is now provided upon which to erect a science that will be as simple in
its laws, and as fertile in its results as the theory of universal gravi-
tation? Up to the present time, terrestrial magnetism asa science has
had no other foundation than vague and unsupported hypotheses, or
empiric propositions, which although true, have been founded on no
general law.  Henceforth it wonld appear to be as closely within the
reach of mathematicat methods as the tules.

JMisccllancous Intclligence.

Monr or Mrasvnrixeg TiE Foncr, &c.. oF EArTuQUARES.—Dr. Kreil
(former director of the Observatory at Praguc) has invented an in-
genious instrumnent to measure the force, duration, and dircction of
carthquakes. It consists of a pendulmn so contrived that, wiilst it
can move in any dircction, it caunot return. A perpendicular cyhuder
is attached, which, by means of clockwork, turns on its vertical axis
in 24 hours. A pole witha thin clastic armn is tixed near the pendutum:
this arm points towards the cylinder, and presses on it gently a pencil,
by which means an unbroken line is formed on the surface of the cy-
linder as long as the pendulum is at rest, but, if it is put in motion by
an carthquake, the peneil makes broken marks, which shows the
strength, dircction, and period of the earthquake.

*C fated to tho Amerd Journal of Sclence,~May, 1888,
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Tur Revonten Deati or Di. Banti.—~Thefollowing is an extract
of a letter from Malta, dated the 26th of March :e—¢ A highly inter-
esting letter from Colonel Hermun, Ier Majesty’s Concul at Tiipoli,
has reachied the island, dated the 13th of March., It caysg:—¢You
will, 1 am confident, be delighted to hear that therumour of Dr. Barth's
death was unfounded. A letter from him, dated Kano, the 16th of
November last, reached me yesterday. e then calenlated on arriving
at Moorzouk within three monthy, but whicl, as ho purposcd moving
by the circuitous route of Kooka, he never would accomplish. ‘The
rumour of his death was fubricaced by the exauler of Bornou for the
purpose of possessing himself of o depét of supplies that had been
formed at Zejhan against the doctor’s return, and in which ke sue-
ceeded.  The overthrow of this man was most fortunate, otherwise the
fubricated report might have been converted into  stern reality.”

Musrey oF Pracricar. Grorocy.—In the House of Commong, Sir
S. Nonrucore has enquired whether it was intended to fill up the
vacancy created by the death of Siv M. Dela Beche in the Muscum of
Practical Geology ?—Lord Parstrustox replied, that the lamented
death of Sir H. De 1a Bechie was felt, not only by that particular
institution over which he presided, but by science generally. It was
intended to fill up the vacancy by theappuintment ot Sir R. I. Murchi-
sot, in whose favuur a ment zial has been presented, which was sigued
by almost every name connected with the object for which that institu-
tion had been founded.  The sum of £800 per antum has been attached
to this appointment,

A Letter from Dr. Vogel to Consul Herman, dated Kaka, September
15, 1504, was read before the Geograplineal Soctety, Apnl JuUth 1859,
announcing his returning from JMandara without having heard of the
Chadda Expedition, which was navigating that river from August ¢
to October 20, and has since safely arvived here.  Dr. Vogel intended
to procced to the Chadda river by way of Jacoba, but he was compelied
to turn back at Mandara, by the chief of that country. Mis future
progressis intended to be directed towards Lake Fatri, and the eastern
side of Lake Chad; but in theevent of obstacles being insurmountable,
hic purposes to direct his steps to the Niger, by way of Nyfhi, and des-
cend that river on his way to Lurope.  Also a letter from Dr. Barth to
Vice-Consul Gagliaffi, dated Kano, November 12, 1851, communicated
by the Foreign Office.  Dr. Barth disclaiimed all desirve of having his
tomb prepared for him, as had been done by Dr. Vogel; on the con-
trary, he hoped, within three monthe, to bein Mursuk, on his return
to Lurope.

Dr. George Wilson, of Edinburgh, hias been appointed Director of the
Industrial Museum of Scotland.  The museum is to he crected in the
immediate vicinity of the University of Edinburgh. The ground has
been purchased by Governmnent.

The English papers announce the death of Mres. Nichol, formerly
Miss Broute, who, under the nom de plume of Currer Bell, established
a lasting reputation by the ypublication of Jane Lyre. We have two
othier novels from her pen, Shirley and Vilette, and all are cspecially
distinguished for great power of conception and vigorous portrayal of
character.  The unfortunate lady, who was the lust survivor of a
family of six, died, at her father's house at Haworth, Yorkshire.

M. Braconnot, the discoverer of Xiloidine, Pyrogallic acid, Esquise-
tic Acid, Leucine, Populine, cct., the author of the transformation of
Wood into Sugar, died at an advanced age at Nancy in the departiment
of Mcurthe on the 13th Jan.. 1835, where he was established and
where nearly all his Jabours had been performed.

Joseph Remy, who gave to humanity anew branch of useful industry
well named, pisciculture, dicd at the village of La Bresse, in the De-
partmnent of the Vosges, at the age of 31. His son has been charged
by the Mnister of Agriculture to re-people the Lowre.

The dimensions of the Sault St. Mary Canal arc as follows:—Its
length is one mile and an cightl, ats width 70 feet, depth 12 feet, and
it is of sufficient capadity to admit steambuats of 2000 tons.

Herr . Lather, of the observatory of Rilk near Diisseldorf, dis-
covered a new asteroid planct of the cleventh magmtude, on the 19th
of April. The new planct is to be pamed JLeukothea.  Its distinctive
sign will be an ancient light-tower.

Ernata.—Yage 253, line 12, col. 1, for “Hurou,” read * Ontario.™
Same page, bottom line, read——*¢ un ossikiferous.”
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Latitude, 43 deg. 39.4 min, North, Longitude, 79 deg 21, min, West.  Elevation above Lake Ontario, 108 feet.
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Highest Barometer...... 29998, at $a.m. on 28th Monthly rauge: 8th. Buttertlies numerous.  9th. Frogs first heard.
Lowest Barometer....... 29:233, at G a.m. on 6.i 0-765 inches. 13th. Swallows observed. 14th. First thunder storm of the scason.
Uiglest vegistered temperature 69°-4, at pam., Ath }.\Iomhly yange:  16Gth. Ice totally gone from Toronto Bay.
Lowest registered temperature 10°7, at a.m. on _i.d 58°-7. 18th. Violent thunder stormm and hurricanc from 5-30 to 6-30 a.m.
Mean Maximum Thermometer.. ceeee 029:03 7 Mean daily range: during which the wind for 10 min. (599 to 6-05 a.m) fully attained
Mean Minimum Thermometer.. oo voeeee 32°:06 20.87 the velocity of 38 miles per hour.  Heavy rain and large hailstones
Greatest daily range......... 37°:2, from p.m. of 14th to a.m. of 15th, fell during the storm.  (For details see Cunadion Journal.
Least daily range coe e eeeeee 5°°7, from paan. of 20th, to a.m. of 30th. 21st. In digging on tho north side of the tower at the Observatory the
Warmest day....... 19th. Mean temperature......55°-02 1 Difference, ground was found frozen to the depth of 2 feet 9 inches.
Coldest dayeeeeennes 2nd. Mean temperature......22°-10 { 32°-92, 27th. 5-30 a.m. ice } inch thick on small pouds and pools.

Greatest intensity of Solar Radiation, 81°-5 on p.m. of 21st | Range, —
Lowest point of Terrestrial Radiation, %6 onn.m.of 2nd § 72°9. Comparative Table for April.

Aurora obaerved on 9 nights: viz. 4th, 7th, 9th, 11th, 13th, 14th, 15th, o ':’vmlwmlun- a1 Show. Wind
20th and 22nd. b B | yeoe foatinl ), ] . Ao
Possible to sco Anrora on 19 nights. Tmpossible on 11 nights. & |Mean, Jrom Qv lobsrd Lansc‘l)s. Inch. | D's. | Inch.ivaionity,
Raining on S days. Raining 23-0 hours; depth, 2-030 inches. B ! -
Snowing on 3 davs. OSno“'ing §0 hours; depth 1-6 inches. 1840 12+4 +1,'] 623 25-31 igglé ‘%;.’g 3 0..’.1 "
Mean of Cloudiness, 0:51. 1841 [ 89-2l=2-1} ¢2-9 | 221 40'S 37031 ... .5 ).
Halos were obscr\‘czl round the moon on the Ird at midnight and 21t 3g4a| 43-1)-4+1-8 Sgg 21.6: g;gE 8 33430 ::; o g;;-,- ::,
at 10 p.n. 1843 40-91—0-4] 70-0 | 15-1] 54-0; 7 {3-185] ¢ 1§ 046 i,
Thunder storms occurred on the Ith, 17th, 1Sth, 19th and 29th. 1814 .;Z.a ,i.g.f;) -,-zg 1-‘;98_{ ‘:,'i':i}(l) l;‘:i}f(; 11 lmllp' (])g(;) :{;
.. . 5 ol 921 -8] 66 14- 2 3:200; - 5} 1+ .
Sum of the Atmospheric Turrent, i miles, resolved into the four Cardinal }g;z, 440 ig.-‘- 7(;.4 24-4 35.010 300! 2 1.3 0-55 [ib.
directions. 1847 | 89224 636 | 84] 57:2| § [2870) 2 | 40) 0-59 fib.
North—2937-92  West—2581-36  South.—621:56  East—S875-65. 18487 41-3 _())'0 fé;l ;.‘:6-.2| 389 5 .1,-4:_1‘;‘; 17 0 —3§8 Miles.
Mean dircction of the Wind, N 36° 1. ]Sff) 3!_)'0 23 40':: ..3';i -)l':ilg -'gxo 2 17 _4_:«(;1 il!:cs
Mean velocity of the Wind, 7-57 miles per hour, ]8:_)0 3:-:“) —34 9?3 })S_S.. 460 7 f‘:".l(_) 2 ]-l é-o; .\;Elcs
Maximum velocity, 40-0 miles pcrlxouy, from 11 a.m. to noon on 26th. 1831 41-31 00 2.!‘:. 258 33411 2205 3 }"- (‘-Oé .“!lcs
Most windy day, the Ist; mean velocity, 26-10 miles per hour. 1852 :‘38-2 3-1 ui_%é }z_)-sl 3-1'9 6 1‘9‘:(.) 4 94 6-68 1 glcs
Least windy day, the 23rd; mcan velocity, 061« o 1853 41-913-0-6} 657 .!4'01 3§‘l ]2 ;-6-2 1 3,9 o'..g .\lg]cs
Most windy hour, 1 pan.; Mean velocity, 1176 miles per Lour. 1854 | 41:0/—0-3) 651 22-3. -3-'8 12 .;-G§o 4| 29 §§: .\I!]cs.
Least windy hour, 5 a.m. ; Mean velocity, 4-39 miles per hour. 1855, 42-414-1-1 638 l‘l'2l 51-6, § {2-030] 3 | 1-6] 7-57 [Miles.
Mcan diurnal variation, 7-41 miles. he Ob ‘ | 056 s
1st. Themost windy day yet recorded at the Observatory. - FYrYey ety K T ol o AL
4th. Robins veen.~ 5th. Blue birds scen. M. 41.34] 67-55 120-24:47-31 8-712-57112-4 | 201 6-80 [Miles,
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