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@lie Conadion Fowrnal,

TORONTO, JANUARY, 1854,

Variations in the Level of the Lakes.

The annual fluctuations in the level of the water of Iake
Ontario- appear nearly simultancous and commensurate with the
fluctuations which have been observed to take place in the Upper
Lakes. Whatever conclusions are deduced from this phenouenon
iu Lake Onitaric; the same will evidently hold good with respect
to Lakes Erie and Huron. Mr. Ifall, in his Geology of the 4th
District of the State of New York says, thata single individual
informed him that about the year 1788 or 17909, the Lakes
wero as high as in 1838 associ:uing this fuct with the observa
tions’ which bave been recorded on pages 26 and 62 of this
Jourpal, in the absence of more detailed information, we obtain
the following table:

" Maxivuu Lxver. Mpumey Levee.

T 7t 1788 of 90 1819
- 1838 1848
1853
- Or from Maximum to Minimum..._._....___. 31 years
T “ 8 -, teemces 10
From Minimum to Maximum. .. ... ._o._.... 19
# L 7

It seems scarcely possiblo to discover any relation Detween
thess figures which would indicate periodicity in the occurrenco
-of ,the fluctuations, or in any recorded phenomena of the kind
béyond the risc of the Lakes iu the Spring and their fall in the
Autumn of the year. We are therefore thrown back upon thoso
enquiries which would lead us to imagine that theannual variations
in the levels of the Lakes arc due to an unequal amount of rain-
fall, and an inconstant degree of evaporation.  Whatever apparent
regularity may be deduced from observed phienomena appears to
be :altogether dependent upon those climatic changes which dis-
ﬁﬁgpis}g in a greater or less degree, every extensive region.

‘The chief source of supply is the Niagara River, which joins
Lake Ontario with . Erie. The quantity of water flowing down
this “stupendous " cataract has been estimated, by Mr. Barret?, at
:Black-rock: The result of three scparate observations, mudo
during the high-water of 1838 and 1839, gave 19,500,000-cubic
feet; or mnearly 600,000 tons per wminute* If we assumo
20,000,000 cubic feet per minute to represent the maximum quanti-
ty passing into Lake Ontario from Lake Erie, the whole volume
from that source alone would be suflicient to mise the waters of
Lake Ontario 62 feet during one year, or about 2 inches in one
day, if there were no outlet, and no waste by evaporation. At
the same rate of discharge, Lake Eric would be drained in about
two years and four months. Tho clevation of the waters of the
Lakes above their presert mean level cannot bave taken place to
an extent beyond a fow. feet during the last geological era. A
curious confirmation of this physical fact is given by the Provin-
.cial Geologist in his. Report for the years 1845.6, « Lake
Ontario is stated to be about nine foet above the St. Lawrence at
the Gallops; so that any stoppage in theriver below the Gallops,

* Hall's_ Geology of the State of New Yone.
Vor. 11, No. 6, Jasuarr, 1854,
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which would raiso the surface of Ontario beyond twenty-one feot
over its present level, would send a broad sheet of its waters, with
a violent current, down the valley of the Petite Nation, an awdi-
dent which, judging from the apparently undisturbed condition of
its clay, banks, las not happened since the country rose from
beneatlt a tertiary ocean.’

"There is no reason to suppose that the level of Lake Ontario
hias risen muny inches even, above its present high elevation, for
many ages.  The exisence of an oceasional sand bank, support-
ing a growth of heavy timber on the sharesof hoth the Upper
Lower Lukes, sufliciently confirin this fuct. It is, however, to b
remiunked that the juroads wade by the waters during the Jast
two years have far exceeded those made in 1838, 1t hus Leen
found, as was previously stated, (page 25) that on the Eastein
shores of Lake Simeoe, many hundred acres of Jand are now
submerged, and in part denuded of their forest growth by the
waters which have covered them during the past swmwmmer.
Luke Simeoe, an indand body of water, 128 feet above Lake
Iuron has exhilited precisely the smne phenomena as the kngrer
Lakes into which its waters ultimately- flow.  The ~une rapid
breaking down of its banks and olitls have constantly ocenrred
during the memory of the oldest settle:s on its eastern shores, ns
are universally witnessed on the cluy clift shores of Lakes Kne zn:d
Outario.  This denuding action, coupled with the detritus of
rivers, cannot fail to exercise an influence upen the general level
of the bottom of the Lukes during the lapse of yeurs,

It is well known that a very large portion of the water which
fallsto the earth in the form of rain or dew becomes again dissi-
pated by the process of evaporation.  Accurate eaperiments havo
been made by competent persons with a view to ascertain the
relation existing between minfall and evaporation, not only from
the surface of the soil under difterent circumstances, but also from
the surfuce of water,

The following table* shows that the quantity annually passing
off from the surface of water mav often equal, :and oecasionally
excead, the precipitation even in temperate climates.  "The clear
skies and hot sun of Canada West would favor the supposition
that the annual results of evaporation from the surface of its great
lakes really exceed, in general, those of precipitation,

Name of place. Evaporation in In. No. of years ob.
London. ccceecono.. 23088 ceeeeciemaa-. 3
Kendal ceoooee. ... DL N 3
Tottenham ___. ... 3047 ... ...... 8%
Glasgow ... ..... 3241 e ineaan. 2
Liverpool.. oo oo 71 0 < S 3
Pans coecceneoaee 38 e ceeaa..

Boston, U. St.... ... 51
Ogdensburghf.._____ 4930 ... .a... 1

The amount of evaporation from open plains varies from one
half to onc-third of the mainfall in this climate.  In forest-clad
regionsa much greater proportion eseapes as drainage.

The month of May of this year was distmguished not only by
the large quantity of rain which fell, but also on account of the
number of raivy days and hence the cloudiness of the shy.  In
a note attached to the Monthly Meteorological Register of the
Provincial Observatory for May, we find the following:—The
depth of rain for this mouth is much above the average and hax
been exceeded only in two years 1844~49; but the number of
rainy days is the greatest that lhas been known throughout the
whole series of years, Leing only equalled in August in 18447
It must be borne in wind that 2 cloudy sky of a few days longer
duration. than usual during the warm months of the year, will *
arrest evaporation to such a degree from tho surface of water, as

* Laompeon, Luttoduction 1o Meicutelogy. {Dr.Hale. 11 H. Gefin.
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sery soon to causo a marked difference in the levels of lakes emn-
bracing an ares of upwands of 50,000 square miles, and draining
& country mora than four times s large agair, '

A glaneo at the seasons preceding the high water of 1536
and 1852, which diflered only by 8 inches in"Luke Oatario, will
perhaps enable us to recoguizo the influence of climatic changes
upon our lake levels,

The winter of 1835-6 may besaid to have commenced on
Nov. 23rd.  On Dee. 1, the Bay was frozen over, being about
fortuight carlier than usual.  The temperature of December wis
as follows:—3 days below zero; 9 between 10© and 20° 5 35
between 20° and 32° 5 and 4 beiween 32° and 40°.  Ja-
puary, 1836, was not remarkable for severity, the minimum
being only 2° and the maximum 452, 'This mildness was
compensated by the rigour of the suceeeding montl, in whick
there were no less than seven days below zero, and only one
above the frezing point at 8 A, M.~ March was likewise unusu-
ally severe, and the Bay was not clear of ice until the 25th of
April.  This winter may be said to have continued 155 days.
During the whole period there fell no more than 13 inches of
rain 5 the number of days of snow was thirty-forur* In an ad-
mirable paper on the winter of 1851-2, Capt. Lefroy states that,
“ The winter of 1835-6, which is said, howerer, to have been the
most severo in North Ameriea sinee 1779-80, was deciedly more
sovere than that of 1851-2.  But the winter of 1851-2, was the
most severe of any since 1835-6.”

“So far, thercfore, that winter, taken in its popular extent
maintains its character for severity, but this 1esults chiefly from
our having excluded October, and included April.  October,
1851, was unusually warm and genia), having had 2 mean tem-
perature of 47 ©.§, which is 3 ©.3 higher than the mean for the
same serics of years, while Aptil, 1852, has been one of the cold-
est in it”

_ It seems remarkable that during the year 1852, the quan-
tity of rin which fell at Albany, was less in that year than
gince 1826, The greatest fall in any one year was in 1850,
which amouuted to 50.97 inches. The least fall during a period
of 26 years wus in 1852, which amwounted to 31.79 inches, or
not less than 8.85 inches below the mean of 26 years.d At To-
ronto, the rainfall in 1852 was also below the mean by rather
more than one inch.

In continuation of the tables given on pages 26 and 53 we add
the following:
Observations made at Gerric?s Wharfy by Mr. G. A. Stewart,

1853.
OCTOBER.

Day. Ilour, Ileight of Water. Wind.
15 s P.AL 2.98 .-
18 10 ALM, 2.90 .-
20 10 A. M. 2.93 .
26 2 P.M. 2.90 West
28 12 Noon. 2.90 ca--
30 12 Noon. 2.93 e

XOVEMBER.
Day. Hour. Meight of Water. Wind,
1 2 P.M. 2.88 —_——-
2 4 P.M. 2.78 —--
4 4 P.M. 2.72 ——--
5 11 AM 2,72 ———-
1 4 P. M, 2.70 ceue

® From obeervations by tho Rev. C. Dade.~— Vide Scobie’s Almanac, for

t Regent’s Report for 1853,
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Day. Hour. Height of Water. Wind,
10 10 A M. 279 e
12 104 AN 276 ——--
14 3 P.ML 2.68 -
15 2 P.M. .77 .
19 2 P, M. 275 -
21 10 A M. 2.82 R,
22 9 A.M. 2.81 amee
25 12 Noon. 2.76 e
29 11 A. M, 2.82 —eun

DECEMBER.

Duy. Hour. Ieight of Water. , Wind,
1 1 DM, 2.58 R

S 11 A.M. 2.62 ———-

8 12 Noon. 2.65 ———-
13 11 A M. 2.60 ———-
15 11 A M. 2.60 PR
16 114 AM. 2.62 —
17 114 AM. 2.58 -

The maximum altitude registered by Mr. Stewart occurred on
the first day of June, 1853.  ‘The difference between the water
level on that day and on December 17th is 2 feet 1 inch, which
represents the fall of the water during a period of six and a half
months,  During the last two months, it has fallen only five
inches, and the probability is that its minimum for this winter has
already very nearly been attained.

It is, perhaps, worthy of noto that Mr. Murray, the Assistant
Provincial Geologist, in his report for 1848, states that there were
indications in the water marks of both Lake Huron and Lake
Nipissing that they have “sunk considerably below their
aucient levels” and that a corresponding fall could be traced in
cach successive lake of the chain between them. Lake Nipissing
is 69 feet above Lake Huron, into which it empties itself. The
difference between the level of Lake Huron in 1848 and the
“ancient level” as indicated by water marks on tho beach and
rocks, was 4.10 feet. In Lake Ontario, the low water mark of
1848 was 3 feet 63 inches below the maximum level of 1852,
and 4 feet 2% inches below the minimum level of 1853, as will
be seen by comparing the data given in the September number
of the Journal. It will also be remembered that the maximum
level of Ontario in 1853, was exactly equalto the maximum level
in 1836, may nct therefore the “ancient level” which Mr. Mur-
ray observed registered on the rocks of Lake Huron be that of
1836, or 1838, which appears to lsave been the year of maximum
level for Lake Michigan, as recorded by Dr. Houghton, who gives
the difference between the levels of 1819 and 1838, at 5 feet 3
inches. The level of Ontario in 1838 we have not been able to
ascertain,—probably it was higher than in 1836, With regard
to Lake Nipissing, the connection appears even moro probable;
Mr. Murray, in 1848, made the following measurements against
a vertical rock:

FI. 1N

Spring mark of 1848, over existing summer level of
1848 e e e e ccmaaa 20
0l1d mark, above the spring mark....._..__.__.. 3 9
Old mark above existing levele ccoe o ..o .. 59

The difference between the maximum level of Lake Michigan
in 1838, and the old water-mark of Lake Nipissing, being
only 6 inches, renders it highly probable that the height of .
the water of the year 1838 is registered on the rocks of Lakeé
Nipissing—as it is not to be supposed that so easily obliterated
an object as a patural water-mark, on a dicular,rock form-
ing the shore of a lake would be of very ancient-date,~—without
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it possessed characteristics which have not been alluded to by Mr.
Murray.

In concluding theso imperfect notes on the interesting pheno-

ment of the lakes, we have merely to espress our entire concur-
vence in the views which are entertained by many, that the annu-
al variations are the result of climatic irregularitics, and conse-
quently, entively depemlant upon waste and supply, “The loen)
variations are unquestionably due chiefly to the influcnce of
winds, and in a far less degree to sudden vaviations in atmospheric
prescure, which produce the phenomena of seickes, as described
hy Col. Jackson, on page 27 of this Journal. The violent and
local convulsions which have been witnessed near Cobourg, and
clsewhere, appear to result from causes far more obscure, but yet
not altogether inexplicable.  We shall return to the consideration
of these remarkable phenomena at some future period. The very
great difliculty of obtaining authentic information respecting
Jake convalsions” or any phenomena of a local character which
may have been observed and recorded, induces us warmly to
solicit from the members of the lustitute, or the readers of this
journal, the communication of any facts or information which they
may think worthy of trausmission.

The following paper, from the 1ural cconomy of I, B. Bous-
singault, on ‘the Influence of Agriculture on Climate in lessening
Streams,’ contains matter of much interest, which can already be
sppreciated in many ways by the people of Canuus, and of the
shores of the great lakes,

The Influence of Agriculture on Climate in Lessening
Streams, etc.

(7rOM THE “RURAL ECONOMY” OF J. Il BOUSSINGAULT.)

A question of great importance, and that is frequently agitated
at this time, is, as to whether the agricultural labors of man are
influential in modifying the climate of a country or not? Do
extensive clearings of woods, the draining and drying up of great
swamps, which certainly influence the distribution of heat during
the different seasons of the year, also exert an influence on the
quantity of running water of a conntry, whether by lessening the
quantity of rain which falls, or by promoting the more speedy
cevaporation of that which Las fallen ?

In some distriets it has been Leld, that the streams which had
been used as moving powers, have very sensibiy diminished. In
other places, the rivers are said to have shrunk visibly; and in
others, springs that were formerly abundant, have almost dried
up.  Observations to this effect appear to have been principally
made in valleys surmounted by mountains; and it is generally
asserted, that the falling off in the springs and streams had fol-
lowed close upon the period at which the woods, seattered over
the surface of the country, were cleared away without any kind
of reserve.

The lakes which are met with in plaing, and at different levels
in mountain ranges, scem to me peeuliarly caleulated to throw
light on this subject. Lakes may, in fact, be received as natural
gauges of the running waters of a country. If the mass of the
water contained in the lakes undergo change'in one direction or
another, it is obvious'that this change, and the direction in which
it has occurred, will be procliined Dy the su..e or mean level of
the lako or lakes, which will differ for the same reason that it
doss at different seasons of the year, viz as drought or rain pre-
vails. The mean level of the lake or lakes of a district will,
therefore, fall, if the quantity of water which flows through that
district diminishes; the level, on the contrary, will rise, if its
streams increase; and it will remain stationary if the afflux and
efflux of the lake continue unchanged. Iu the following remarks,
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I ehall attach myself particularly to observations upon lakes
which have no outlet, by reason of the facility with which any,
even slight, change in the level of these must be discovered, [
shall not, however, negleet those Jakes which have an exit by a
stream or canal, because I believe that the study of these may
also Jead to accurate enough results the only point requiring
preliminary remark is the sense in which the words, change of
level, are to be tahen.

One of the most interesting portions of Venezuela is, undoubt-
cdly, the valley d"Awagua. Situated at a short distance from the
geaboard, possessed of a warm climate, and of a soil fertile beyond
example, it combines within itsclt all the varieties of agricultura
that belong in peculiar to troycal regious; on the hillocks, whicl:
rise in the bottem of the val'=y, are seen fields which bring to
mind the agricolture of Europe. Wheat succceds pretty well
upon the heights which suriound La Vittoria.  Bounded on the
notth by 2 chain of hills, which run pamllel with the sea-board,
and to the south by the range which separates it from Llanos,
the Aragua Valley is limited on the east and west hy a series of
lesser ¢dovations, which shut it in conipletely.  In consequence of
this peeniiar configuration of courtry, the rivers which 1ise in its
intertor have no outlet to the ocean; their waters acecumulate in
the lowest part of thevalley, and form the beautiful lake Valentia.
This lake, which M. de Humboldt says exceeds the lake Neaf-
chatel in size, is raised about 1300 feet above the level of the sea;
it is about ten leagues in length, and about two leagues and a
half where it is widest.

At the time when M. de Humboldt visited the Aragua Valley,
the inhabitants were struck with the gradual diminution which
had been going on in the waters of the lake during the last thirty
vears. It was erough to compare the statewents of older writers
with its condition at this time, to obtain conviction that the
waters had, in fact, very much diminished. Oviedo, for instance,
who visited the valley trequently towards the end of the sixteenth
century, says, that the town of New Yalencia was founded in
1555, at a distance of half a league from the Jake; in 1800, M.
de Huroholdt ascertained that the lake was upwards of 4549
yards, or upwards of 3} miles, iustead of about 13 mile from it-
banks.

‘The appearance of the surface also gives new proof of the fac.
of the recession of the water; certain hillocks which rise in the
plain still preserve tiie title of islands, which, undoubtedly, they
formerly received with propriety, when they were surrounded
by water. The land shich had been left by the retreat of the
lake, soon became transfurmed into berutiful plantations of cot-
ton-trees, bananas, and sugar-canes.  Buildings, which had been
ocrected on the hanks, were left, year after year, further and further
fiom them. In 1796, new islets made their appearance. An
important military position, x fortress built in 1740, in the Isle
de la Cabrera, was then upon a peninsula.  Finally, in twoislets
of granite, M. de Humboldt discovered, several yards above the
Jevel of the like, a bed of fine sand mixed with fresh water shells,
These facts, so certain, so unquestionable, did not pass without
numerous oxplanations from the wise men of the country, who,
as if by common consent, fixed upon a subterranean exit for the
waters of the lake. M. de Humboldt, after the most careful
examination of all the circumstances, did not hesitate to ascribe
the diminution of the waters of the Iake Valencia, to the exten-
sive clearings which had been cffected in the course of half a
century in the Aragua Valley, “In felling the trees whick
covered the crowns and slopes of the mountains,” says this
celebrated traveller, “men in all climates scem to be bringing
upon fulure generations two calamitics al once—a want of fucl

and a scarcily of water™*

* Humboldi, vol. v. p. 173. s

—
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Twenty-five years after M. de Humboldt, I explored in my
turn the valley d'Avagua, having fixed my residence in the little
town of Maracaibo. The inhabitants had now remarked, that for
soveral years, not only hiad the lake ccased to diminish, but that
it had even risen very perceptibly. Some fields that were for-
werly covered with cotton plantations were now submerged.
The Isles de las Nuevas Aparacidas, which bad risen from the
waters in 1796, had again become shoals dangerous to naviga-
tion; the tongue of earth de la Cabrera, on the north side of the
valley, had become so narrow that the slightest rise in the water
of the lake covered it completely; a continuous N. E. wind was
sufficient to flood the road which led from Maracaibo to New
Valencia; in short, the fears which the inhabitants of the lake
had entertained for so long a period had cutirely changed their
nature; they were now no longer afraid of the lake drying up;
they saw with dismay that, it the water continued to risc as it
had done lately, it would, in no long space ot time, have drowned
xome of the most valuable estates, &c.  Those who had explained
the diminution of the lake by supposing subterraneous canals,
now hastened to close them up in order to find a cause for the
rise in the level of the water.

Tn the course of the last twenty-two years important political
events had transpired. Venezuela no longer belonged to Spain;
the peaceful valley d’Aragua had been the theatre of many a
bloody contest; war to the knife had desolated this beautiful
country and decimated its inhabitants. On the first cry of inde-
pendence raised, a great number of slaves found freedom by
anlisting under the banners of the new republic; agricultural
operations of any extent were abandoned, and the forest, which
makes such rapid progress in the tropics, had soon regained pos-
session of the surface which man had won from it by something
like a century of sustained and painful toil.  With the increasing
prosperity of the valley. many of the principal tributaries to the
lake had been turned aside to serve as a means of irrigation, so
that the beds of some of the riveis were absolutely dry for more
thau six months in the year. At the period which I now refec
to, the water was no longer used in this way, and the beds of the
rivers were full.  Thus with the growth of agricultural industry
in the Yalley d’ Aragua, when the extent of cleared surface was
continually on the increase, and when great farming establish-
ments were multiplied, the level of the water sunk; but by and
by, during a period of disasters, happily passing in their nature,
the process of clearing is arrested, the lands formerly won from
the forest are in part restored to it, and then the waters first cease
to fall in their Jevel, and by and by show an uneguivocal disposi-
tion to rise.

Tn crossing the steppe of Baraba, in his way from Tobolsk to
Baraoui, M, de Humboldt perceived everywhere that the.drying
np of waters increases rapidly under the influence of the cultiva-
tion of the soil.

Europe also its lakes; and we have still to examine
them from the particular point of view which engages us. M.
de Saussure, in his first inquiries in regard to the temperature of
the lakes of Switzerland, examined those which are situated at
the foot of the first line of the Jura. The Lake of Neufchatel is
sight leagues in length, and its greatest breadth does not exceed
two leagues. On visiting it, Saussure was struck with the extent
which this lake must formerly have possessed; for, as he says,
the oxtensive level and marshy meadows which terminate it on
the south-weat, had unquestionably been covered with water at a
former period.

The effect of furests, considered in this point of view, would
fherefore, be to keep up the amount of the waters which are
Aestined for mills and canals; and, next, to prevent the rain
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water from collecting, and flowing away with"too great rapidity-
That a soil covered with trees is further less favourable to
evaporation than ground that has been cleared, is a truth that
all will probably admit without discussion. To be aware that it
18 80, it 1 enough to have travelled, a short time after the rainy
season, upon a road which traverses in succession a country that
is free from forests, and one that is thickly wooded. Those
parts of the roal that pass through the unencumbered country
are fpund hard and dry, while those that traverse the wooded
districts are wet, muddy, and often scarcely passable. In South
America, more, perhaps, than anywhere else, does the obstacle to
evaporation from a soil thickly shaded with forests, strike the
traveller, 'In the forests the humidity is constant,—it exists long
after the rainy season has passed; and the roads that are opened
th.mugl'x them, remain through the whole year deeply coverel
with mire;—the only means known of keeping forests-ways dry,
1s to give them a width of from 260 to 330 feet, that is to sa)
to clear the country in their course. : !

. If ence the fact is admitted, that running streams are diminished
In size by the effect of felling the forests and the extension of
agriculture, it imports us to examine whether this diminution
proceeds from a less quantity of rain, or from a greater amount

of evaporation, or whether perchance it may be owing to the
practice of irrigation,

I set out with the principle that it must be next to impossibl®
to specify the precise share which each of these different causeS
has in the general result, I shall, nevertheless, endeavour to
appreciate them in a summary way.  The discussion will have
gained something, if it be proved that there may be diminution
of running streams in consequence of clearing off the forests
alone, without the whole of the causes being presurned to act
simultancously. :

With regard to irrigation, it is necessary to distinguish between
that case in which an extensive farm has been substituted for an
impenetrable forest, and that in which an arid soil, which never
supported wood, has been rendered productive by the industry
of man. In the first case, it is very probable that irrigation will
have contributed but little to the diminution in the mass of
running water; jt may readily be imagined that the quantity of
water used up by a dense forest, will equal, at all events, if not
exceed. that which will be required by any of the vegetables
which human industry substitutes for it. ~In the second case,
that is to say, where a great extent of waste country has been
brought under cultivation, there will evidently be consumption of
water by the vegetation which has been fostered upon the surface;
agricultural industry will thus tend to diminish the quantity of
water which irrigates a country. It is extremely probable that
1t is to a circumstance of this kind that we must ascribe the
diminution of the lakes which receive so large a proportion of the
running streams in the north of sisia. It is almest unnecessary
to add, that in circumstances of this kind the effect which is due
to the simple evaporation of rain water is not increased ; the loss
by this means must be rather less, because from a surface covered

with plants evaporation takes place more slowly than from one
that is devoid of vegetation.

In the considerations which I have presented upon the lakes
of Venezuela, of New Granada, and of Switzerland, tke diminution
may be directly ascribed to a less mean annual quantity of rain:
but it may, with cqual reason, be maintained to be a simple
consequence of more rapid evaporation.

Tha}re are, in’ fact, a variety of circumstances, under the influence
of which thg diminution of running streams can be shown to be
connected with more active evaporation, I shall confine myself
to the mention of twn particular instances, one nati by
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M. Desbassyns de Richemond, in tho Island of Ascension; the
other is from observations by myself, and is among the number
of facts which I registered during my residence of several years
at the mines of Marnmato,

In the Tstand of Ascension there was an excellent spring,
situated st the fout of @ mountain otiginally covered with wood 5
this spring became seanty and driel up, after the trees which
cwverel the mountain hal Leen felled. ~ The loss of the spring
was rightly aseribad O the cutting down of the timber.  The
wounain wag, therefore, planted anew, and a few year afterwards
the spring reippeared by degrees, and by and by flowed with its
former abundance.

* * * # * * * *

Wo have still to inquire, whother extensive clearings of the
forest—clearings which embrace a whole comntry—canse any
diminution in the quantity of rain that fulls.  Unfortunately, the
observations whicl we have upon the quantity of rain which fulls
i1 particular districts, are only of suflicient antiquity and aceuracy
in Burope, to be worthy of iuny conti lence, and there the soil was
cleared, before obiservation, in the generality of indancex began.

The United States of America, where the forests are disap-
pearing with sueh rapidity, will probably one day afford elements
for the eomplete and satisfactory solution of the question, whether
or not the culting down of frests causes any diminution in the
quantity of min which falls in the course of the year.

In studying the phenomena accompanying the fall of rain in
the tropics, I have come to a conclusion which [ have already
made known to many observers My own opinion i that the
felling of forests over a large extent of country has always the
eflect of leasening the mean annual quantity of 1ain.

It has Jong been said, that in equinoctial countrics the rainy
season returns each year with astomshing reguiarity.  There can
bo no doubt of the general accuracy of this observation, but the
meteorolag'eal fact must not be announced s univessd and
admitting of 1o ¢xeeption; the regular alternation of the dry and
rainy season is as perfect as possible in countries which present
au extreme variety of territory.  Thus, in a country whose ~urface
is covereld with forests and rivers, and lakes, with mountaing and
phains, and table lanlds, the periodieal seasons are quite distinet.
f3ut it i3 by ny mams so where the surface is more uniform in
vscharacter.  ‘The return of the rainy season will be much less
regular i the sril be in general dry and naked: or it extensive
agrienltural operativns tuke the place of the primeval forest; if
rivers are less comnnon, and Iakes less frequent.  The rains will
then be less abundant; and such countries will be exposed, from
time to time, to droughis of long continuance. I on the con-
trary, thick forests cover alinost the whale of the territory, if its
riviletr and  rivers be numerous, and agrienlture be limited in
extent, irregularity in the seasons will then take place, but in a
ditferent way; the rains will prevail, and in some seasons they
will become ats it were incessant.

.'.l‘hc facts which have now been laid before the reader seem to
authorize me to infer—

Ist—That ectensive destruction of furests lessens the quantty
of running water in a country.

2nd—"That it is impossible to say precisely whether this dimi-
nution is due to a less mean annual quantity of rain, or to more
active evaporation, or to these two effects combined.

3d.—That the quantity of running water docs not nppear to
have sutfered any diminution or change in countries which have
known nothing of agricultural iinprovement.

4th—That independently of precerving Tunning streams, by
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opposing an obstacle to evaporation, forests economize and regu-
late their flow.

S5th—That agriculture established in a dry country, not
covered with forests, dissipates an additional purtion of its running
water,

6th.—That elearings of forest land of limited extent may cause
the disappearanee of particular springs, without our being there-
fore anthorized 1o conclwle that the mean anaual quantity of rain
has teen diminished,

Tth, and lastiv.—"That in assuming the ncteorological data
collected in intertropical countries, it may be presumed that
clearing off the forestz does nctually diminish the mean annual
quantity of rain which ta"ls,

Tuvestigation of the Specific Heats of Elastic Flatde,

BY M. V. REGNAULT,

I have beent cmployed for more than twelve years in collecting
the clements uccessary for the solution of the following generat
problem :—

“A certain quantity of heat being given, what is theoretically
the moving foree which can be obtained from it by applying it
to the developement and dilatation of ditferent clastic fluids, in
the various circumstances which can be realised in practice?”

The conmplete solutivn of this problem would give the true
theory, not only of the stcam engines now in use, but also that of
engines in which the vapour of water was veplaced by other
vapours, or even by a permanent elastic fluid, whose elastic force
should be augmented by the heat.

At the time T began these researches, the question appeared to
Do more simple than it does at present.  Starting from ideas then
admitted in science, it was easy to define clearly the diflerent
elements which compose it, and 1 imagined processes by aid of
which T hoped to sueeeed, in finding in succession their Iaws, and
fixing their numerieal data.  But, as usually happens in the
scionces of observation, as I procceded in my studies, the circle
continualiy angmented; the questions which, at first, seemed to
me most simple, became quite complicated, and, perhaps, I shou'd
not have had the conrage toaltack the suliject, if; at the beginning,
1 had understood all the difficultics.

1t has been admitted, until lately, that the quantities of heat
disengaged or absorbed by the sunc clastic fluid were equal, when
the fluid passed from the same initial to an identical final state, in
wlhichever diretion the transition took place; in a word, it was
admitted that the quantities of heat depended only on the initial
and final coniditions of temperature and pressure, and were inde-
pendent of the intermediate circumstances through which the fluid
passel. S0 Caruot published, in 1834, under the title of Reffec-
tions on the Motive Power of Fire, a work, which did not at
first excite much attention, and in which he admits, as a principle,
that the motive force produced in a fire engine is due to the
passage of the heat from the more heated calorific source which
emite the heat, to the cooler condenser which finally collects it.

Mr. Chapeyron has developed mathematically the hypothesis of
Carmwt; amd he has shown that, the quantities of heat gained or
lost by the same gas, then, do not depend solely upon its initial
and final state, but also uponthe intermediate state through which
it is made to pass.

The mechanical theory of heat has regained favour within a
few vears,and it now employs a great number of mathematicians.
But the principle of Carnot has nndergore an important modifi-
eatinn—it. has been admitted that heat may be transformed into.
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mechanical work, and that, reciprocally, mechanical work may be
transformed into heat.  In the theory of Carnot, the quantity of
heat possessed by the elastic fluid at its enteance into the engine
is found entirely in the elastic fhuid which issues from it, ov inthe
condenser; the work is dune mercly by the passage of the heat
from the boiler into the condenser, while it traverses the engine.
In the new theory, this quantity of hieat is not entirely preserved
in the form of heat; a pottion disappears duwing its passage
through the machine, and the work done is in every case propor-
tional 1o the quantity of heat lost.  ‘Thus, in a stenm engine with
or without condensation, with or without cut-off; the work done by
the machineis proportional to the difference between the quantity
of heat which the vapour has at its entrance juto the machine,and
that which it keeps at the moment of its exit or condensation. In
this theory, to abtain the maximum mechanical effect from a
given quantity of heat, we must make this loss of heat the greatest
possible; that is to say, the elastic force which the expanded steam
keeps at the moment of its entrance into the condenser must be
as small as possible.  But in every ease, in the steam engine, the
quartity of heat utilised in mechanieal work will be but a very
small portion of that which we have been obliged to give to the
boiler.

In asteam engine in which the steam is expanded, but not
condensed, the steam entering under a pressure of five atmos-
pheres, and discharged at atinospheric pressure, the quantity of
heat which the steam has, when it enters the machine, is, accord-
ing to my experiments, about 653 units; that which it retains at
its discharge, 637. According to the theory of which I am
speaking, the quantity of heat utilised m cchanieal work is
653—637==16 units; that is, only &th of the quantity of heat
given to the boiler.  In n condensing engiue, receiving its steam
at five atiwospheres, aud the condenser heeping, constantly, an
<elastic force of 55 min. of mercury, the quantity of heat in the
entering steam will be 653 units, and that which it has at the
moment of its condensation 619 the heat utilised will be 34
units, or a little more than A,th of the heat given to the Loiler.

A larger portion of the heat may bo utilised in mechanieal
work, cither by overheating the steam before its entrance into the
machine, or by lowering as much as possible the temperature of
the condenser.  But this latter means is hard to realise in practice;
it would, moreover, require a considerable increase in the quantity
of cold water necessary for effecting the condensation, which
wastes power, and the boiler can only be fed by water which is
but little heated. We shall attain the same end more casily by
expanding the steam to a less degree in the machine, and con-
densing the steam by the injection of a very volatile Jiquid, such
as chloroform or cther.  The heat which the steam has at the
moment of this condensation, and of which but & very small part
would have been transformed into mechanieal work, passes into
the more volatile liquid, which it transforms into vapour of high
pressure. By passing this vapour into a second machine, where
it expands to the elastic foree to which the injection water can
practically reduce the condenser, a part of the heat is transformed
into mechanical worl:; and a calenlation founded on the numeri-
cal data of my experiments, shows that this quantity is much
greater than could have been obtained by the further expansion
of steam in the first machine. In this way can be perfectly
explained the cconomical result obtained from two connected
machines, the one working with water, the other with cther or
chloroform, on which experiments have been recently made.

In the air engines, where the motive foree is produced by the
dilatation which heat produces upon the gas in the machine, or
.by the increase which it produces in its elastic force, the work
done at each stroke of the piston will always be proportional to
the difference of the quantities of heat in tha air entering and
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leaving; that is, to the lcss of heat by the air in traversing the
machine. But as, in the Ericsson system, tha heat whicE the
air gives out is given up to bodies from which the entering air
takes it again, andd brings it back to the machine, wo seo that,
theoretivally, afl the heat expended is utilised for mechanieal work ;
whilst, in the best steam engine, the heat utilised in mechanieal
work is not the Ath part of the leat expended.  Be it observed
here, that I neglect all the extrancous sources of loss, as well as
the mechanical or practical obstacles which may present them-
selves in the application of the principle,

MM Joule, Thomson, and Rankine, in England, and MM.
Mayer and Clausius, in Germany, starting frequently from ditter-
ent points of view, have developed analytically this mechanicat
theory of heat, aud have sought to deduce from it the laws of all
the phenomena relative to clastic fluids.  For my part, I have
for a long time expressed, in my courses of lectures, analogous
ideas, to which I have been Jed by my experimental labours upon
clastic fluids.  In these rescarches 1, in fuct, met anomalics which
appeared to me inexplicable in the theories before admitted. To
give an idea of them, I will cite some of the most simple
examples.

First example.~1st, A mass of gas, undera pressure of ten
atmospheres, enclosed in a space the capacity of which is suddenly
doubled, the pressure descends to five atmospheres,

2nd. Two reservoirs of equal capacity are placed in the samo
calorimeter; the one is filled with a gas under ten atmospheres,
the second has a complete vacuum; the communication between
the two reservoirs is suddenly opened; the gas expands into
double its volume, and the pressure is al.o reduced to five
atmospheres.

Thus, in the two experiments, the initial and final conditions
of the gas are the same; but this identity of conditions is accom-
panied by very different caloric results; for, whilst in the first
case a considerable cooling is observed, in the second the calori-
meter shows not the least change of temperature,

Second example—1st. A mass of gas traverses, under
atmospheric pressure, a worm, in which it is heated to 100° cent;
then, a calorimeter, whose initial temperature is 0°. It raises the
temperature of the calorimeter 2,

2nd. The same 1mass of gas traverses, under the pressure of
ten atmospheres, the worm, in which it 1s beated to 100, then
the calorimeter at 0° under the same pressure; it raises the tem-
pevature of the calorimeter £, and experiment shows that £ and
¢ are Lut slightly difterent.

3rd. The same mass of gas, under the pressure of {en atmos-
pheres, traverses the worm, in which it is heated to 100°; but
when it arrives at the orifice of the calorimeter at 0% or to any
point of its course, the gas dilates, and descends to the pressure
of the atmosphere; so that it issues from the calorimeter in
equilibrium of temperature with it, and in equilibrium of pressure
with the surrounding atmosphere.  An clevation of temperature,
#”,is observed in the calorimeter,

According to the theories formerly admitted, the quantity of
heat abandoned by the gas in experiment No. 3, ought to be
cqual fo that of No, 2, diminished by the quantity of heat which
has been absorbed by the gas during the enormous dilatation
which it has undergone.  On the contrary, experiment shows a
higher value for ¢ than for #"and . I might muitiply these
citations, but I should anticipate what I have hereafter to say. I
reserve tho farther elucidation until I shall publish together the
experiments which I have made on the compression and dilata-
tion of gases.

However, the cxamples which I hava.just cited suffics to show
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how careful we must bo in the conclusions to be drawn from the
experiments in which elastic fluids thut are in motion, undergo
changes of clusticity. and perform mechanical work often ditlicult
to appreciato; for the ealoritie cffects produced depend, in great
part, upon the order and manner in which these changes have
taken place.

Unhappily, if it is easy to announce vagwely a physieal theory,
it is very ditlicult to specify it with precision, so as not only to
connect with it ull the # ats known to seience, but also to deduee
from it those which have heretofore eseaped observation.  The
theory of luminous umlulations, as it was established heretofore
by Fresnel, presents the only example heretofore known in
physics.  The expression in equations of the problems of heat,
looked npon in a mechanieal point of view, leads, like all anala-
gous problets, to an equation of partial ditterences of the second
order, botween several variables which are unknowu functions of
each other. These functions represent the true elementary
physical laws, which must be known, in order to have the com-
plete solution of the problem. “Lhe integration of the equation
introduees arbitrary functious, the nature of which we must seck
to discover by preparing the results given by the equation with
those which direct experiments give, and with the laws derived
from thoso experiments. Unbappily, in experiments on heat,
direct ¢ cperiments are rarely applicablo to simple phonomena;
genera ly, they attack complex questions, which depend on several
of these laws at a time, and most frequently it is ditlicult to assign
the part which Lelongs to cachof them. ‘Ihe experimenter must
then cndeavour to modify the circumstances under which he
operates, so as to vary as far as possible, in the respective experi-
ments, the parts which belong to each of the eclementary
phenomena, and to the law which expresses it.  He will thus
abtain equations of condition which may be of great aid for the
discovery of a general theory; for this, whatever it may be, must
always satisfy these equations.

This is the manner in which I have directed my researches;
and I ha-a always endeavored to define, in the most precise way,
the conditions under which I was working, so that my experi-
ments might be of service, whatever theory might finally prevail.

I published, in 1847, the first part of my researches; they
compose the second volume of the Memoirs of the Academy (of
Sciences of Paris). Since that date I have not ceased to pursue
them; but the experiments which they required wero so numer-
ous, the numerical ealeulations so long and troublesome, that it
would have been impossible for me to have executed them, if I
had been left to my own individual efforts, I have been power-
fully seconded by M. Izarn, who bad already lent me his
assistance for the first part of my work, and by a young engincer
of miues, M. Descos, whom the minister of public works has
kindly appointed my assistant for the last two years, in order to
hasten the conclusion of my work. Let me be permitted thus
publicly to express my thanks for the indefatiguble zeal with
which they have seconded me.

The subjects to which my new experiments have been directed
are the following :—

1st. Tho relations which exist between the temperatures and
the elastic forces of a great number of saturated vapours, from
the feeblest pressures up to tweive atmospheres.

2nd. The olastic forces of these same vapours, saturated or
not, in the gases.

3rd. Tho clastic forces, at saturation, of the vapours produced
by mixed liquids. .

4th: Tho latent heat of these vapours, under different pressuree,
from, the feeblest up to thoes of cight or ten atmospheres.
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5th, The latent heats of vaporization of tho satue substances,
in gases, R

6th, The specific heats of permancent gases and vapours,
under different pressures,

Tth, The quantities of heat absorbed mnd disengagaa Ly e
compression and dilitation of gases, whether thus dilatation takes
placo in w space whose capaddty s augmented, or whether it
takes place through a capillary opening in 2 thin wall, or by «
long capillavy tube. )

sth, The quantities of heat absorbed by the aas, when it
produces, during its expansion, & motive foree which is altogether
consumed in the interior of the calorimeter, or is principally
utilised chewhee,

9th. Aund, finally, the densities of saturated vapowrss under
ditlerent pressures,

The experiments which have reference to these different
questions, with the eaception of the last one, are now uearly
finished.  But, as much time will still bo required to put them
in order, snd discuss them with the proper care, 1 propose to
present the general results, suceessively, to the academy, while
awaiting the time when I can publish them together.

1 will present at present my reseazches on the ecalorific
capacitics of clastic fluids.

T'he capacitics for keat of clastic fluids—The specific hewt
of clustic fluids may be defined in two different ways; in the
first, the specific heat of an elastic fluid is the quantity of heat
which must be given to a gas to raise its temperature from 0° to
10 cent,, allowing it to dilate freely, so as to preserve a constant
elasticity ; in the second, it is the quantity of heat which must
be given to it, to raise its temperature from 02 to 12, forcing it
to keep its volume, its elastie foree increasing.

"The first of these has been called the specific heat of 2 gas under
constant pressure. The second, specitic heat of a gas under
constant volume. ‘The first definition only, coincides with
that which has beer: admitted for the capacity for heat of solid
and liquid bodies; it is also the only one which has heretofore
lent itself to divect experimental demonstration.

A great munber of physicists have employed themselves
during the last century, in the examination of the specific heats
of elastic fluids; Crawford, Lavoisier and Laplace, Dalton,
Clement and Desormes, De Ia Roche and Berard, Hayeraflt,
Gay-Lussac, Dulong, De la Rive, and Marcet, have suceessively
published researches on this subject. The greater part of theso
physicists have sought to demonstrate experimentally certain laws
to which they had been led by the ideas which they had formed
@ priori as to the constitution of clastic fluids, They have
applicd themselves to determine the numerieal values of the
caloric capacities of the different gases in relation to that of
liquid water generally taken as unity, than to look for the simple
relations which they supposed must exist among themselves,
The conclusions to which they have come are generally very
Ccrroneous.

The work of De la Rochie and Berard, which was crowned
by the Academy in 1813, is still the most complete on this
subject, and the one whose results differ the least from the truth,
This superiority is caused not only by the extreme care which
these skilful experimenters exercised in their experiments, but also
by the direct method which they followed; whilst the greater
part of the other physicists had recourss to indirect methods, in
which the clement they sought exercised frequently but a very
feeble influence.

The general conclusions which De la Roche and Berard drew
from their labours were as follows:—

1. The specific heats of tho gases aro not the samae for all,
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whether we conzider them in reference to volumes or to weighta,

2. The eapacity for heat of atmosphere nir (that of water=1)
is 0:2669; that of tho vapour of water 0:8470.

3. The specific heat of equal volumes of atmospheric air
increases with the density, but in a ‘ess rapid progression.  The
ratio of the pressures being

1

, that of the specific heut i

1:3583 1-239¢6.

4. De la Roche and Berard adinit, on theoretic consisterations,
and resting, morcover, on direct experiments of Gay-Lussae, that
the specitic heat of the gas increases rapidly with the temperature,

These are the most precise notions on the specific heat of gases
which wo at present possess, and which are generally admitted
by physicists. The limits within which I an obliged to confine
myself, in the present extract, prevent me from discussing the
methods which have been adopted by my predecessors, or to
explain those which I have myself followed. 1 will merely say,
that I have met, in this kind of researches, great difficulties, not
only in the experiments, but also in point of theory; the con-
siderations which I Lave mentioned at the commencement of
this article will render thom easily understood.  4hus, although
my first experiments are fifteen years old, and although I
anuounced them at that epoch in the Memoirs on the Specific
feats of Solids and Liquids, it is only after using the most
varjous methods, and after having foreed the clements of their
eorrection in opposite directions, that I now, with confidence,
present my results to the Academy.

According to my experiments, the specific heat of air, com-
pared with that of water, is

Botween — 302 and 100 cent. 02357
“ <4+ 10° « 100° .. 02379
“ 100> & 225° .. 02376

‘Thus, contrary to the experiments of Gay-Lussae, the specific
heat of air does not vary sensibly with the temperature.
Experiments made upon some other permanent gases led to a
gimilar conclusion.

In experiments made upon atmospheric air, under pressures
varying from 1 to 10 atmospheres, I found no sensible difterence
between the quantitics of heat which the same mass of gas
abandons in cooling, through the same number of degrees,
Thus, in contradiction to the cxperiments of De la Roche and
Berard, who forad a very notable difference for pressuies vary-
ing only from 1 to 1-3 atmospheres the specific hicat of the
same mass of gas is independent of its density. Experiments
made upon several other gases led me to analogous conclusions.
1, nevertheless, present this Jaw with some rewrve; I cannot yet
decide whether the capacity for heat under different pressures is
absolutely constant, or whether it undergoes a very slight varia-
tion; because my experiments, perhaps, require a slight correction
for the state of motion in which the gas was.

The specific heat 0:237 of the air, compared with water, is
notably smaller than the number 0-2669, admitted by De Ja
Roche and Berard; it is derived from more than a huandred
determinations made under different conditions.

The other elastic fluids whose specific heat I have determined

are—
Specif.c heats,
 e————

— ——

Simple gases. By weight. By volume. Densliies,
Oxygen .. 02182 _. 02412 .. 11056
Azote (nitrogen) 02440 .. 02370 .. 09713
Hydrogen .. 38-1046 .. 02856 .. 00092
Chlorine .. 01214 .. 02962 .. 244
Bromine .. 005518 .. 02892 .. 539
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In custing the eves over this table, it is innnedistely remarked
that tho specific heats of equal volumes of oxygen, azote, and
hydrogen, differ very little from ench other; so that we would be
ledd to admit that” the specific heat of the simplo gases is the
came, when these gases are taken utder the same volume and at
the same pressure.  But for chlorine and bromine, nunbers have
been fond nearly equal to each other, but much greater than
those which were obtained for the other simplo gases.

Soecific heats.

Cotnpound gascs. By welght. iy voluute. Teensities,
Protoxide of azote .. .. 0022388 .. 03418 .. 1:5250
Deutoxide .. s .. 02315 .. 024006 .. 1.0390
Oxide of carvon .. e 02479 .. 002399 .. 09674
Carbonic acid . .. 02164 .. 08308 .. 1.5290
Sulphuret of carbon .. 01575 _. 04146 .. 2:6325
Sulphurous acid .. -. 01333 _. 03489 .. 2:2470
Chlorhydric « - .- 01845 .. 02302 .. 12474
Sulphydriec ¢ .- .. 02423 .. 02886 .. 11912
Ammonia (gas) .. .. 0°5030 .. 02994 .. 05804
Protocarburet of hydrogen .. 05929 _. 03277 .. 0-5527
Bicarburet of hydrogen .. 0-3694 .. 03572 .. 09672
Vapour of water  _. .. 04750 _. 0.2950 .. 0.6210

s Alcohol _. .. 04513 _. 07171 .. 1-5890

t Ether .. .. 04810 _. 12276 .. 2:5563

“ Chlorhydric ether 02737 __ 06117 .. 2:2350

s Bromhydric ¢ .. 01816 .. 06777 .. 37316

“ Sulphydric  « .. 04005 .. 1-2568 .. 31380

“ Cyanhydric “ .. 04255 _. 08293 .. 1.9021

“ Chloroform .. 01568 .. 08310 .. 530

“ Dateh liquid .. 02203 .. 0.7911 _. 345

“ Acetic ether .. 04008 .. 1.2184¢ .. 304

o Acetone .. .. 04125 .. 08341 .. 2022

“ Benzine .. .. 08754 __ 10114 .. 2:6943

“ Essence of turpentine 0-5061 .. 2:3776 .. 46978

“ Cliloride of phospho’s 0:1346 .. 06386 .. 47445

“ . Arsenic .. .. 0.1122 __ 07013 .. 62510

«“ Silicium .. .. 01329 ._ 07788 .. 586

“ Tin .- .. 00939 _. 08639 .. 92

« Titanium .. 01263 .. 08634 .. 6836

The specific heat which 1 have determined for the vapour of
waler, by a great number of experiments, is 0-473; it is only
about one-halt’ of that found by De Ja Roche and Berard. 1t
is very remarkable, that the specific heéat cf the vapour of water
is very nearly equal to that of ice, or solid water, and only one-
half of that of liquid water.

Resenrches on the Developement of the Viviparous Aphides,
By Dr. W. J. Burnett.

“ With every inquiring mind there is a deep interest connected
with the developement of animal life.  To watch the origin and
rise of new forms, to trace the successive phases throngh which
they pass, as the ideas on which they are formed become moro
and more definitely expressed, until finally they have their full
incarnation in perfeet animals: these, from the carliest times, have
been favorite studies with some of the most genial minds, and
over which they were accustomed to dwell with the profoundest
delight.

“With a subject naturally so enticing, it is not surprising that
the Old Fathers of our science soon learned many, of the more
general conditions which wait upon the introduction into lite of
new beings.  In these studies, the class of insects has always been
quite prominent for the materials it furnished; the commonness
of these animals, and the readiness with which they are at all
times obtained, render themn casy objects of inguiry in all their
conditions of life, and there can be no doubt that many of thee
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fine old naturalists who have long passed away, owo the basis of
thegr high eminence to Entomological studies of this kind, into
which they were seductively drawn in their earlier days.

Every naturalist is aware of the remarkable phenomena con-
nected with viviparous reproduction of Aphides or plant-lice, for
their singularity has led them to be recounted in works other
than those of natural science, and, from the earlicr observers, they
have been a kind of wonder-stories in Zoology and Physiology.

I need not here go over the historical relations of this
subject.  The qveer experiments and the amusing writings of the
old Entomologists are well known. The brief history of the
general conditions of the developement of those insects are as
follows: In the autumn the colonies of plant-lice are composed
of both male and female individuals; they pair, the males then
die and the females deposit their eggs, after which they die also.

Early in the ensuing spring, as soon as the sap begins to
flow, these eggs are hatched, and the young lice immediately
begin to pump up sap from the tender leaves and shoots, inerease
rapidly in size, and in a short time come to maturity. In this
state it is found that the whole brood, without a single exception,
consists solely of females, or rather and more properly of indivi-
duals which are capable of reproducing their own kind.

This reproduction takes place by a viviparous gencration,
there being formed in the individuals in question young liec
which, when capable of entering upon individual life, escape from
their progenitor and form a new and greatly incrensed colony.
This second generation pursues the same course as the first, the
individuals of which it is composed being like those of the first,
sexless, or at least without any trace of male sex throughout.

These same conditions are here repeated, and so” almost
indefinitely. Experiments having shown that this power of
reproduction under such circumstances may be exercised, accord-
ing to Bonnet, at least through nine gencrations, while Duvan
obtained thus eleven generations in seven months, his experiments
being here curtailed, not by a failure of reproductive power, but,
by tlgxe approach of winter, which killed his specimens; and
Keyber even observed that a colony of Aphis dianthi, which was
brought into a constantly heated room, continued to propagate
tor four years in this manner without the intervention of males,
and even in this instance it remains to be proved how much
longer these phenomena might have been continued.

The singularity of these results led to much incredulity asto
their authenticity, and on this account the expeiiments wero
often and carefully repeated; and there can now be no doubt that
the virgin Aphis reproduces her kind—phenomena which are
continued alimost indefinitely, ending finally in the appearance of
individuals of distinet male and female sex, which lay the foun-
dation of new colonies 1 the manner just described.

The question arises, what interpretation is to be put upon
this almost anomalouzs phenomenon? Many speculations have
been offered by various naturalists and physiologists, but most of
them have been as unsatisfactory as they have been forced, and
were admissible only by the acceptance in physiology of quite
new features.

As the criticiem I intend to offer upon some of thesc opinions
will be the better understood after the detail of my own re-
searches, I will reserve this further notice until the concluding
part of this paper.

My observations were made upon one of the largest species
of Aphis with which I am acquainted, the Aphis Carye of
Harris.

While in Georgia this last spring, it was my good fortuue
thal myriads of these destroyers appearel on a hickory which
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grew near the house in which I lived. The number of broods
on this tree did not excéed three, for with the third series their
source of subsistence failed and they gradually disappeared from
starvation. The in lividuals of each brood were throughout of
the producing kind, no males were to be found, upon the closest
search; they were all, moreover, winged, and those few which
were seen without those appendages appeared to have lost them
by accident. I mention this fact, especiully since it has been
supposed by naturalists that the females were always wingless, and
therefore that the winged individuals or the males appeared only
in autummn.

The first brood, upon their appearance from their winter
hiding place, were of mature size, ind 1 found in them the
developing forms of the second brood quite far advanced.  Ou
this account it was the embryology of the third series or brood
alone, that 1 was able to trace in these observations.  In a few
days after the appearance of these insects, the second brood (B),
still within its parcut (A), had reached two-thirds its natural
size. At this time the arches of the segments had begun to close
on the back, and the various external appendages of the insect to
appear promincutly. The alimentary canal bad been more or
less completely formed, although distinet abdominal organs of
any kind belonging to the digestive systein were not very prowi-
nent. At this perind, and while the individuals of generation B
are not ouly iuside of their parent A, but are also enclosed eacl.
in its primitive egy like capsule,—at this time I repeat, appear
the first traces of the germs of the third brood (C).

These first traces consist of small ege-like bodies, arranged
two, three or four in a row, and attached to the locality where
are situated the ovaries in the oviparous forms of these animalx,
These egg-like bodies were either single nucleated cells of 1-3000
of an inch in diameter, or a small number of such cells inclosed iu
a single sac.  These are the germs of the third generation; they
increase with the developement of the embryo, in which they
have been formed, and this increase of size takes place not by
an augmentation of the primitive cells, but by the endogenous
formation of new cells.  After this increase has gone on for a
certain time, they appear like little oval bags of cells—all these
component cells being of the same size and éhapo, there being no
one wh'ch is longer and more promizent than the rest, and which
could be comparable to a germination vesicle, While germs are
thus constituted, the formation of new ones is continually taking
place. This occurs by a kind of constriction process of the first
germs, one of their ends being pinched off, as it were, and thus
what was a single sac becomes two, which are attached in a
moniliform manner. This new germ, thus formed, may consist
of only a single cell, as I have often seen, but it soon attains a
more uniform size by the endogenous formatiou of new cells within
the sac by which it is inclosed. 1In this way the germs ar¢ mnl-
tiplied to a considerable number, the nutritive material for their
growth being apparently a sort of liquid with which they are
bathed, contained im the abdomen, and which is here derived
from the abdomen of the first parent. When these germs have
reached the size of 1-800th of an inch in diameter, there appears
on each, near one side, a yellowish, vitellus-looking mass of spots,
which in size and general aspect are ditferent from those consti-
tuting the germ proper. This yellowish mass increases pari
passu with the germ, and at last lies like a cloud over and con-
ceals one of its poles.

T would also insist on the point that it does not extend itself
gradually over the whole given mass, and is therefore quite unlike
a true germinative vesicle or a proligerous dise. When the
egg-like germs have attained the size of 1-50th of an inch, then
appears distinctly the sketching or marking out of the future.
animal.  This sketching consists at first of delicately marked
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retreatings of the cells, here and there, but which soon become
prominent from furrows, an:d at last the whole form stands buldly
out.

After proceeding with this subject in an able manner and to
some considerable length, the learned author says:

1f; in this discussion of some of the highest relations of phy-
siology, we have not wandered too far from our subject proper,
which we have thereby sought to illustrate, indircetly, we will
revert to the thread of its discourse for a few concluding
remarks:

The final question now is, what is the legitimate interpreta-
tion of these reproductive phenomena of the Aplides we have
deseribed? My answer to this Ins been amticipated in the fore-
going remarks. I regard it 2s nothing Lut a rather anomalons
form of gemmiparity. Asalready shown, the viviparous aphides
are sexless; they are not females, for they have no proper female
organs, uo ovaries and oviduets,  These viviparous individuals,
therefore, are simply gammiparous, aud the building 15 interual
instead of external. as with the Polyps and Acalephs; it,moreover,
takes on some of the morpholugical peculiarities of oviparity, but
all these similar conditions are economized and extrinsic, and do
not touch the iutrinsic nature of the provesses coucerned thercin.”
—Proccedings of theAmerican Associalion— Annals of Science

Oun the paraliclism of the Jower S'lurinn grouss of Middle
Tennesse2 with those of New York.*

BY PROF. J. M. SAFFOLD.

Tire Lower Silurian rocks of Middle Tennessee are divided
into two natural, and well chamcterized groups. Tie Lower
division, which has been nained the Stones River Group, is a
series of bluish and dove-colored limestones from 250 to 300
feet thick.  These rozks are the lowest visible in this part of the
Stte. .

The Upper division, namel the Naslnille Group, is, in great
part, dark bluish limestone, about 400 feet in thickness ~ We
are aspainted with 200 specics from taese r ks, of which one
Balf ace new, the others being identicl with New York species.

‘The Tenness» strate, under considamtion, are the equivalents,
aeaerally, of the fallowing New York groups: firt, the Black
River gronp (inclu-ding the Chuzy, Birlseye and Black River
limestones); sweondly, the Trenton limesten; and thirdly, the
Hud<on River group (incliding the Utica slate.)

This general pamallelism is very” clear and satisfuctory.  When
we come, however, to search, in Tenncssee, for the Trenton lme-
tone, sepamted, a3 a distinet wroup, from the Biack River rocks
belaw, and from the Hadson River above, we are entirely lost.

The difficulties ars these: First, many of the specics, belong
ingr excludvely to the Treuton limestone in New York, oceur, in
Middle Tennessee, mingied in the same strata with Black River
fossils; in fast, many of them occur in a lower position than
some of the Black River species, for instance the following
aroup, Stromalocerium rugosum, Streploplasma profunda, an
Columnaria alvcolata, is highly chamcteristic of the uppermost
member of the Stones River Group; notwithstanding this the
central part of the same group affords such Trenton fossils as
the following: Retepora fenesirala, Sulbulites clongata, Cyrtolites
compreseus, Ducania bidorsala, Bucania cxpansa, &c, &e. In
the secon 2 place, if wo take the Nashvi'le group, and study its
Trenton, aad Hudson River fossils, we find the same blending of
species, some of the Trenton Tunning up to the very top of the
group, and some of the Hudson River appearing at its base.

® Procecdings of the Awesican Association—Aanals of Science.
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The Trenton species thus appear to lose their value in Middle
Tenmessee, as charucteristic of a subdivision of the Lower Silurian
rocks. .

It is very different, hiowever, with the species of the ot” ~
New York groups.  The Stones River group has througle
(excluding ‘the Trenton specics) a well marked Black T
fauna; and so the Nashville group, which succeeds it “.us @
decided Hudson River fauna, while at the same time there is no
blending of these characteristic species.

To illustrate these remarks, I have constructed the fable on
the following page, using all the described species common to
the two States, exeepting those found, either in both the Tennes-
see groups, or, in both the Black River and Hudson River
groups of New York, for these do not bear upon the points
before us; this excludes such species as Orthis ftestudinia,
LPleurotomasia umlbilicata, Leptana sericea, L. atlernata, Che-
letes columnaris, Murchisonia bicincta, &c., &e.  Several
doultful species have also been excluded.

This table illustrates the blending in Tennessee, of Trenton
with Black River species below, and Hudson River species above;
and, also, the fact, that the chamcteristic Black River specics are
confined to the Stones River Group, while those characteristic of
the Hudson River rock, are confined to the Nashville Group.

New York. TENNESSEE. ,

Mones B Nas'till
l | _1} Group. | Growp,
<) =
ol I
[ .
!.ﬁ:*;—'gi‘w SEEHEN
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=, CLITANATID AV COIatN,. o o o ceoonews 111 [ |} "1 |
wh. Strcpoplasiaz profunda.. 1 v i |
4. Suizmatocerium ruzosum,. [} i *P1tt i
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In view of all these facts it follows; First, that the Trenton
limestone, as a distinct group, cannot be recognised in Middle
Tennessee; and, Sceomdly, that the Nashville and Stones River
groups arc, respectively, the representatives of the Hudson River,
and Black River groups of New Yerk, and that the former rests
dircetly upon the latter.

It may be added too, that the facts, thus developed in Ten-
nessee, show that it will hardly Le satisfactory to unite; as has
been suggested, the Trenton limestone, as > group, with the
Hudson River recks, for the blending o, species takes ‘place
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downwards as well as upwards in as great, if not greater, pro-
portion. So far as our Tennessee species are concerned, it
would be & much more natural arrangement to wnite the lower
part of the Lrenton limestone with the Black River rocks and
the ceutral and upper portions with the Hudson River group.
The Table, which has been conrtructed with reference to this
view, illustrates this point sufliciently well. Most of the ‘Lren
ton species in the Stones River group belong to the Lower
division, and the few others may be found hereatter to beloug to
the sume; while all of the Trenton species, in the Nushille
group, belong to the Upper dwision  three of them being
comnuton.
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1f the New York species will admit of this classification,
and we are inclined to think they will, the confusion, which has
liitherto existed iu regard to the parallelism of these groups, will
in some measure, at least, be removed.

The parallelisin will then be—

Hudson River,
Utica State,

Nashville group.
Cen. and Up. Trenton.

E New group.

Lower Trenton,

Black R. G. R

New group:
Stoues R. group. e
ack River.

Plhotography—The WaxePaper Processe

May I b permitted to detail a process I have found very
successful during a phiotographic tour I have taken this autumn?
It combines the advantages of extreme sensitiveness (two
minutes being “as effectual as ten by the ordinary method),
together with the faculty of the excited paper keeping goed for
several weeks: two properties which I eonsider invaluablo while
working at a distance from home, as the papers can all be
excited ready for the camera before commencing the journey,
while the development can be Jeferred until the return home,
provided the time elapsed after exciting be not more than about
three weeks. By this means the necessity fer carrying about a
quantity of dishes, chemicals. ete., is avoided, the only requisites
being the camera and staud, paper holders and prepared paper.

My method is a modification of Le Gray's process, in which
the pores of the paper are saturated with wax previous to the
formation of the surface. This is undoubtedly the best, both as
regards the brilliancy of the finished picture, and the ease and
convenienee of manipulation; but there are several eircumstances
which tend to impair the beauty of the result, foremost of which
may be mentioned the spots, one or two being generally to be
met with even on the best paper, By the following slicht
modification I have succeeded in removing the impurities which
case the spots, and also in diminishing the time of exposure in
the camera.

The paper I employ is tho thin variely made by Causon,
Fréres.  The first operation consists in waxing it: the shects,
cut to the proper size and marked on the smooth side, are to be
#oaked in melted wax, and afterwards scparately ironed between
blotting paper until there are no shining particles of wax to be
scen on the surface.

The next operation consists in iodizing the sheets; the bath is

composed of

Jodide of potassium.............. 15 graine.
Water. ..o el 1 piot imp.
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with the addition of as much free iodine as will give it a sherry
color. This removes the iron and brass, of which the spots
generally consist: it will require renewing uow and then. The
sheets are to be completely nmersed in this bath for at least two
houry, taking care to moid air bubbles and then hung up to
dry: they will be of a deep purple color, owing partly to the
union of the jodiue with the starch in the paper, and will keep
good any length of time,

The solution for rendering these jodized sheets sensitive con
sists of

Nitrate of silver.._. ... ... .. 15 grains
Glucial acelicacid. .- ..o oo aaos 15«
Water . i c e e 1 ounce.

‘The marked side of the paper is to be laid carefully on this
solution, and kept there for about half & minute longer than
neeessary to completely decolorize it (from seven to ten minute),
amd then tloated on distilled water for & few minutes. It must
theu be dried between blotting-paper, and kept in perfoct dark-
ness in a portfolio uutil required. ~ With only one washing in
distilled water, a5 above, it will not keep good longer than six
days; but if washed sufliciently it will keep good tor weeks.

1t idhardly possible to stateany definite time for the exposure
i the camern, as this of conrse must vary with the intensity of
the light; but with a lens of twelve inches focal length, with a
haif inch aperture in frent of it, from one to two minutes will
suflice ou a bright day with the sun out; while on a dark
gloomy day, from seven to ten minwtes may be requisite.

For developing the picture, I employ four parts of a nearly
saturmated solution of gallic ucid, zud one part of the solutivn
previously employed for exciting the paper; these are well
mixed, and the marked side of the paper ficated on it. The
picture will soon begin to appear, and sheuld be completely out
in less than an hour, and befure the gallo-nitrate is decomposed;
it must then be washed, sonked in toferably strong hyposulphito
of soda until all the yellow ivdide is removed, washed amin
soveral times, aud then dried, and cither ironed over, or held
before a fire to mclt the wax.  The greatest care wust be taken
to have the dish perfectly clean to contain the gallo-nitrate; it
oughi to be ribbed with strong nitric acid now and  then, to
remove the stains from a previous operation; unless this precan-
tion be tuken to avoid the presence of dirt the picture will be
covered with stains similar to marbling in book-binding.  Ihe
gallic acid and nitmate of sibver must also be filtered _beforo
mixing.

By avlhering to these directions, any person who has a Littlo
experience in manipulation may be sure of getting excellent
results, with 2 far less number of failures than by any” other pra-
cess. [ have endeaverad to state everything as c'xplicitly as
possible, but should T not have rendered myself sufficiently
intelligible in auy part of the process, I'shull be happy to give
any information that Jays in my power. )

) Wiitian Crooxes.
Hammersmith.

P. S.—1 have scen several inquiries respecting the price that
ought to be paid for a good lens, the generl idea sceming to be
that they are very expensive.  The lens I always cuploy cost
me fifteen shillings; 1t was made at Slater’s, and i3 13 inch in
diameter, and 12 inches focus.  The picture I forward as an
illustration of the process will show what can Lo done with jt:
it was taken in one minute with a half inch aperture in feee ©
the lens.—Nofet and Orersiee
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‘I'he Earl of Hossc’s Telescopes, and their Revelatioans in
the S dereal Heavens.

BY REV. W. SCORESBY, D. P., F. R. 8., §. L. & E., efe.¥

In a second lecture on these interesting subjects, vecently
delivered at Torquay, much and important consideration was
given to the inquiry,—What has the gigantic telescope done?

The lecturer having himself had the privilege of observing on
different visits, and for considerable periods, with both the instru-
ments, was enabled to reply, he hoped in a satisfactory manner,
to this inquiry. His opportunites of observing, he said, not-
withstanding iuterruptions from clouds and disturbed atmosphere,
had been somewhat numerous, and, not unfrequently, highly
instructive and delightful. ~ Of these observations he had made
records of nearly 60, on the moon, planets, double stars, clusters,
and nebule.  He bad been permitted also to have free aceess to,
and examination of, all the observatory records and drawings, so
that he was enabled on the best grounds, he believed, to sn)‘,_that
there had been no disappointment in the performance ot the
justruments; and that the great instrument, in its peculiar quali-
ties of superiority, possesses a marvellous power 1n collecting
light and penetrating into regions of previously untouched space.
In what may be called the domestic regions of our planet—the
objects in the solar system—all that other instruments may
reveal js within its grasp or more, though by‘the prodigious flood
of liglit from the brighter planets, the eye is dazzled unless a
large portion is shut out.

But in its application to the distant heavens and exploration of
the nebulous systems there, its peculiar powers have, with a
steady atmosphere, their highest developments and noblest tri-
umphs.  In this department—that to which the instrument has
been particularly directed—every known object it touches, when
the air is favorable, 15 as a general fact, exhibited under some
new aspect. It pierces into the indefinite or diffuse nebulous
forms shewn by other instruments in a general manner, and
pither exhibits ¢ nfigurations altogether unimagined, or resolves
serhaps the nebulous patches of light into clusters of stars.
Guided in the general researches by the works of the talented
and laborious Herschels—to whom astronomy and science owe a
deep debt of gratitude—time has been economized, and the
inierosts of the results vastly enhanced. So that many objects
in which the fine instruments of other observers could discern
only some vague indefinite patch of light, have been brought out
in striking, definite, and marvellous configurations.

Among these peculiar revelations is that of the spiral form—
the most striking and appreciable of all—which we may venture
to designate The Rossean Configuration.” Its discovery was
at once novel and splendid; and in mful:enoe to the dynamical
principles on which these vast aggregations of remote suns are
whirled about within their respective systems and  sustained
against interferences, promises to be of the greatest impartance.

Oue of the mast splendid nebule of this class—the great
spiral or whirlponl—has Dbeen figured in the Philosophical
"Lransactions for 1850, It may be considered as tl_xe grand type
and example of a class; for near 40 more, with spiral character-
istics, have Leen observed, and about 20 of them carefully
figured.  Dr. Scoresby had the pleasure of being present at the
discovery of this particular form in a nebula of the planetary
denomiuatjon, in which two portions following spiral forms were
detected,  Its colar was peculiar,—pale blue. He had the
privilege, too, of bing present on another interesting occasion,
schen the examination of the great nebula in Orion was first
secn to vield decisive tokens of resolution,

:.'\-1 abstraet of o lectuve deliverwd a1 ) orquay, November 15, 1852.-—
Erom te Fdinbargh New Phifcsophical Journsl 1or Janvary, 1853 — Sl
four
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In these departments of research, the examination of the con-
figurations of webulwe, and the resolution of nebulee into stars,
the six-feet speculwm has had its grandest triumphs, and the
noble artificer and observer the highest rewards of his talents and
enterprise.  Altogether, the yuantity of work done, during a
period of about seven years,—including a winter when a noble
philanthropy for a starving pepulation absorbed the keenest
terests of reience,—has been decidedly great, and the new
knowledge acquired, concerning the handiwork of the Great
Creator, amply satisfying of even sanguine anticipations.

Dr. Scoresby found, in September last, that about 700 cata-
logued nebule had beer already examined, and transferred to the
ledger records from the journals of the Obsetvatory, (comprising
only a selection from the general observations,) and the new ned-
ulee, or uebulous knots, discovered merely incidentally, amounted
to 140 or more.  The number of observations, involving separate
sets of the instru nent, recorded in the ledger, (exclusive of very
many hundreds, possibly thousands, on the moon and planets,)
amount to nearly 1700, involving several hundreds of determi-
nations of position and angular measurements with the micrometer
on the far distant stars.” The carefully drawn configurations,
cliciting new characteristics, exceed 90, and the rough or less
finished sketehes amount to above 200. Of the 700 catalogued
nehulie already examined, it should be observed, that in full one-
half or more, something new has been elicited.

In speaking of the effects of the flood of light accumulated
by the six-feet speculum of the Earl of Rosse, Dr. Scoresby
remarked, that this peculiarity of the instrument (connected as it
is with due length of focus and admirable definition) enabled it
to reach distances in space far heyond the powers of any othey
instrument. This was its peculiar proviuce; and in this, as to
existing instruments, there was not, nor, as he hoped to shew,
could there be, any competition. For comparing the space-
peuetrating power of the six-feet speculum with one of two feet
(which has rarely been exceeded) we find it three to one in favor
of the lurgest, with an accumulation of light in the ratio of 62
to 2%, or 9 to 1. On comparing the powers of this magnificent
instrument with those of a refractor of two feet aperture, the
largest hitherto attempted, we have a superiority—making a
due allowance for the loss of light by reflection from two mir-
rors, and assuming an equal degree of perfectness, figure, and
other optical requirements in the refractor, and no allowance for
absorption of light—in the ratio of about 4'5 to 1, as to light,
and as 212 to 1, as to the eapubility of penetrating space, or
detecting nebulous or sidereal objects at the extremp distance
of visibility. Hence, whilst the range of telescopic vision in a
refractor of two feet aperture would embrace a sphere in space
represented by a diameter of 2; the six-feet speculym (assuming
both instruments to be of equal optical pertection, magnifying
equally, and allowing fifty per cent. for loss of light for two
reflections in the one case, and none (?) in the other) would
comprehend a sphere of about 4-24 diameter,—the outer shell
of which, 1:12 in thickness, being the province of the great
iustrument alone. But let us reduce those proportions to sections
of equal spaces, that we may judge more accurately of the rela-
tive powers, Now, the solid contents of different spheres, we
kuow, are in the ratio of their diameters. Hence the compara-
tive spheres, penetrated by the two instruments referred to, should
be 4:24% to 2°; that is, as 95 to 1. Deducting, then, from this
vast grasp of space the inner sphere, capable of being explored
by other instruments, we find that, out of nearly ten sections of
space reached by this telescope, there are mneariy nine sections
which the six feet speculum may embrace as peculiarly its own!

What its revelations yet may prove, then, we can have no idea.
Several thousands of uebule have leen catalogued: the great
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reflector nuight ald to thase tens of thousands more.  But this,
scaing how few nights in a year are favorable for the highest
powers, must be the work of years of perseverance. Tt would
be a worthy undertaking for the government of a great country,
tr aford the means of multiplying such gigantic instruments,
Appli_ation is to be mde, in this direction, tor a six-feet reflector
at the Cape of Good Hope, for the exaumination of the heavens
towards the southern pole.  Lord Rosse; with his usual noble-
ness of liberality, will yield wp his Jaboratory, wachinery, and
men, to the service of governinent, and is willing, mereover, to
give the dircction and guidance of his master-mind. Wil the
British nation be content with a refusal ?

The range opened to us by the great {elescope at Birr Castle,
is best, perhaps, apprehiended by the now usual measurement—
not of distances in miles, or million of miles, or diameters of the
earth's orbit, but—of  the progress of light in free space, The
determination, within, na doubt, a small” prop wtion of error, of
the parallax of a considerable number of the fixed stars, yiclds,
according to M. Peters, a space betwixt us and the fixed stars of
the smallest magnitude, the sixth, ordinarily visible to the naked
cye, of 130 years in the flight of light. This inforination enables
us, on the principles of sounting the heavens, suggested by Sir
W. Herschel, with the photometrical researchics on the stars of
Dr. Wollaston and others, to carry the estimation of distances,
and that by no means on vague assumption, to the limits of space
opened by the most effective telescopes.  And from the guid-
ance thus affordel us, as to the comparative power of the six
feet specnlum in the penetration of space, as already elucidated,
we might fairly assume the fact, that if any other telescope now
in use could follow the sun if removed to the remotest visible
position, or till its light would feqpuire 10,000 years to reach us,
the grand instrument at Parsonstown wonld follow it so far, that
from 20,000 to £5,000 years would be spent in the transmission
of its light to the carth. But in the cases of clusters of stars,
and of nebulie exhibiting a mere speck of misty luminosity, from
the combined light perhaps of hundreds of thousands of suns,
the penetration into space, compared with the results of ordinary
vision, must be enorinous; so that it wonld not be difficult to
shew the probability that a million of years, in flight of light,
would be requisite, in regard to the most distant, to trace the
cnormous interval.

But after all; what is all this, vast as the attainment may feem,
in the exploration of the extent of the works of the Almighty ?
For in this attempt to lock into spuce, as the great reflector ena-
bles us, we see but a mere speck—for spACE IS INFINITZ.
Conld we take, thercfore, not the tardy wings of the morning,
with the spee.l of the mere spread of day, nor flee as with the
leaden wings of lizht, which would rejquire years to reach the
nearest star, but, like unbampered thouglt, could we speed to the
farthest visible nebula at a bound,—there, doubtless, we should
have a continuance of revelations; and if bound after bound
were taken, and new spheres of space for ten thousand repetitions
explored, should we not probably find each additional sphere of
telescopic vision garnished with suns and nebulous configurations
rich and marvellous as our own? If these views serve to cnlarge
our conception of creative wonders, and of the glory and power
of the Great Architect of the heavens, should they not deeply
impress us in respect to the Divine condescensicn iu regarding so
graciously this little, inferior world of ours? Animated with
the spirit of the Psalmist, we shall each one, surely, be disposed
Appropraately to join in his emphatic saying—« When I consider
thy heavens, the work of thy fingers, the moon and the stars
which thou hast ordained: what is man, that thon art mindful of
him? or the son of man, that thou visitest him 7
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On the Rising of Waters in Springs immddiut. ly b fore Raig.
By Prof. J. Brocklesby.*

My attention was particululy called to this phenomenon du-
ring the close of the summer of 1852, while residing a few
weeks in Rutland, amid the highlands of Vermont,  In the west-
ern portion of the town is a lofty Lill, rising to the height of
about four hundred feet above the Otter Creck valley.  Near the
summit of the hill a small spring bussts forth whose waters are
conveyed in wooden pipes to the barnyards of two farm houses
situated on the slope of the hill; the first being about one-fourth
of a mile distant from the spring, and the second nearly one-
third of a mile. At the latter house I resided. The waters of
the spiing are not abundant, and during the summer months
frequently fail to supply the agueduct. Such was the state of
the spring when I arrived at Rutland; for the summer had been
extremely dry, and the brooks were unusually low, and the
drought had prevailed so long that even the famed Green Moun-
tains had, in inany places, began to wear a russet livery. The
drought continued, not a drop of rain falling, when one mornin
a servant, coming in from the barnyard, affirmed that we should
soon have rain, as the water was now flowing in the aqueduct,
the spring having risen several inches.  The prediction was veri-
fied, for within two or three days rain fell to a considerable
depth.

In a short time the spring again sunk low, and ceased to sup-
ply the ageduct; but one cloudless morning, when there were no
visible indications of rain, its waters once more rose, flowin
through the entire length of the aqueduct, and ere twenty-four
hours had elapsed, another raiu was pouring down. On inquiry
it was ascertained from the residents in the vicinity, that the phe-
nomenon was one of ordinary occurrence, and that for the last

twenty years the approach of rain was expected by the rising of
the spring.

Interested by these facts, I sought for others of a like nature,
and requested through the public prints information on the sub.
Jeet from all who happened to possess it, and also upon collateral
points which were conceived to have important relatious to this
phenomenon. I was rewarded Ly the knowledge of only one
additional instance, existing in Concord, Massachusetts, where a
spring that supplies a certain brook is said to rise Derceptibly
before a storm.  Mr. Wi, Munroe, who lives near the stream,
kindly offered the following information, which is given below in
nearly his own words:—* Although I have frequently been in-
formed that the Dodge’s brook, (so called,) after a dry time, and
when no water had run for some days, would begin again to run
when the clouds threatened rain, but beforo a drop had fallen;
yet I cannot say that I have ever taken much pains to investigate
the fact. However, I perfectly recollect being at one time near
the brook when there had becn a long drought. -The clouds
threatened rain very soon—not a drop of water had run into the
brook for some days—not a drop had fallen from the clouds, and
no rain had occurred in the vicinity. The course of the brook is
across the road, I was standing in the road watching the brook
and then saw a small stream in its bed flowing towards the river’
which is about fifteen rods distant from the road; the spriné
that supplies the brook is situated about half a mile from the
river, and is sometimes so powerful that I have known the brook
to overflow the road for the space of several rods; I cannot sa
that it is an established fact that the river always rises before a
rain, but I have good reason to suppose that it does.” The pre-
ceding statements in respect to Dodge’s brook are corroborated
hy the son of Mr. Munroe, who writes thus:—The subject has
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not so far as we are aware, fullen under the notice of any close
observer of the ficts you enquire about, the most that is known
being this—that the bed of the Lrook, during a long drought,
having become dry, the stream is known to start again before a
rain, and the belief is that min is to be looked for immediately on
the appearance of Dodge’s brook.”  The eause of the phenome-
non has been attributed by some to the full of min at the distant
sources of the spring, s short time previous to their descent in the
vicivity of the spring itself; but this view is doubtless erroncous,
since it is altogether improbubl2 that min should fall at two ditfer
ent localities year afler year with the sune constant period of
time between them, and that this interval should be such as to
insure that water falling at the first locality should always arrive
through subterranean channels at the second before the rin com-
menced. I have not been able to ascertain the state of the baro-
meter, either at Rutland or Concord, at the times when the phe-
nomenon in question occurs; nevertheless I believe that the true
solution will be fournd in the diminished atmospheric pressure
which exists before a mint.  The waters of a spring remain at any
given level, because the atmospheric and hydrostatic pressures
combiued exactly counterbulance the upward force of the jet—
The spring will therefore rise, ¢ither when the force of the jet is
increased while the atmospheric pressure continues the same, or
when the latter is diminished while the former remains constant
and the elevation is greatest of il when the decrease in the pres-
sure of the atmosphere oceurs simultancously with an increase in
the strength of the jet. The rising of the water in the instances
related, cannot, I think, in view of the facts detailed, be fairly
attributed to any sudden augmentation of force in the current of
tho spring, but it is to be regarded as the result of diminished
atmospheric pressure occurring at the particular times, in perfect
accordance with known meteorological laws. T am not aware
that it has yet been ascertained whether this phenomenon is
local or general.  If the latter should be found true, and the ex-
planation given correct, we arrive at the curious discovery that
the springs and fountains of the earth are natural barometers,
whose indications may, perhaps, be worthy of notice iu future
physical investigations.

INCORPORATED BY ROYAL CHARTER.
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Third ordinary meeting, Jan. 7, 1854.
The names: of the following Candidates for  Membership
were read 2
Imcius O'Brien, C.E, .. ... .. ..._.. . Torouto,
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F. A, Whitney,. ... ooiiiiolo.. Toronto,
J. W. G. Whitney,. . ... ... ooo..- “
CoH. Jervisye cacee e e maeaa “
Rev.E. St.Jolm Parry .. ... __..... “
Capt. C. R. Scholefield, . ... ... ... ..__ “
JoSmal, M. D,y oL “
J.E.Small,.____ mm e eema e u“
The following gentlemen were clected Members:—
G. B. Holland,.. . _. [ Toronto. .
C. Hampden Turner,.......... Rooks Nest, Surrey, Eng.
H. Bennett,. ... ...~ ........Toronto.
E. Billings,....._............ Bytown.

The following pamphlets were presented to the Society by
Mr. Henning:

Report and  proceedings of the Stauding Committee on Railroads,
Canals and Telegraph Lines, Quebee, 1852,

Reports on the Sea and River Fisheries of New Brunswick.

Return of Sums paid by Government and correspondence relative to
Railroads, 1853.

Geological Survey of Canada, 1852-°33.

Report uf Special Co.amittee on the Magdalen Lilands, and Western
part of this Province above Lake Huron, 1833.

The thanks of the Institute were given to Mr. Henning for his
donation.

The annual address was then delivered by the President, after
which Dr. Bovell read a paper, entitled ¢Original Views on the
Renal Circulation.

The President’s Address.

Gentlemen of the Canadian Institute,

The duty which, by your appointmeut, falls at this time upon
me, of saying somnething of the condition, objects, and prospects
of this Association, is rendered much more agrecable than it
might otherwise have heen, by the prosperous state of its affairs
ss exhibited in the last report of the council.

The liberal spirit in which the Legisiature has patronised your
fforts at s early 2 stage; the ready and kind attention of the
Exccutive Government to such requests and suggrestions as havo
been made to them in conncetion with the objects of the Insti-
tute;—the great accession within the last year of new members,
many of them gentlemen who from their position, public spirit,
and scientific attainments may be expected to render you impor
wnt service; the growing circulation of the useful and highly
interestiog Journal publishied by the Association; and the many
valuable gifts of books, and of minerals, and other objects of
interest in wvarious departments of Natural History,—these cir-
cumstances have all combined to place the Institute, even at the
present moment, in a position most gratifying to its members,
while they afford grounds for very cocouraging hopes as to its
futurc uscfulness,

But in venturing to draw from thepast these flattering presages
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of the future, we must not forget to make allowance for the
advantages which we have lost in the departure from the Provinee
of our late President, whosa active and zealous services in behalf
of the Association, have been so instrumental in bringing it to
its present state.

It is not merely that his familiarity with rather a wide range
of scientific subjects qualified bim for taking much more than
an ordinary part in the proceedings of the Institute; but his
eager thirst for knowledge, his ardent devotion to the interests of
science, his indefatigable industry, bis strong religious sense of
the obligation which we all lic under to the common family of
mankind; and as much as all these, his hopeful turn of mind
which made it always difficult for him to believe that any thing
would be found to be impracticable by which a great public
good might be attained;—these all made him an invaluable
tellow-worker with you, especially in laying the foundation for
your future system of proceeding. Some portion of his spirit
inevitably communicated itself to those with whom he was
associated, and thoroughly unselfish, and disinterested as he was
scen to be in all his aims, he proved to be an efficient applicant
on behalf of the Association whenever an occasion offered,
being a suitor whom all were reluctant to disappoint, and all
willing to oblige.

I need offer you no excuse, I am persuaded, for not suffering
myself to be restrained by the domestic tic which exists between
Capt. Lefroy and myself from paying this just tribute to his
services—That circumstance has but given me a better opportu-
nity than I should otherwise have had of appreciating his
disposition and exertions. It can hardly, I believe, lead me to
take a more affectionate interest in his reputation than will always
be felt by tlose whom I am addressing,

1t is abundantly evident, gentlemen, that the Canadian Insti-
tute, from the zealous efforts of several able and efficient sup-
porters, is occupying at this moment a more considerable place
in public estimation than it could have been expected to attain so
early; but if we stop for a moment on the vantage ground that
has been gained—to look round us, and to glance at the past as

well as at the future, I believe we may come satisfactorily o the
conclusion that if it shall be the good fortune of this Association
to work out any important good for Canada, it still need not be
seriously regretted by us that it did not begin its work sooner, or
rather that such an Association was not sooner formed.

Many things seem to have occurred to render the time chosen
for its commencement an auspicious starting point, and it will be
more favorable perhaps to its future success that the Institute has
had from the first a vigorous growth, and has occupied early a
Position recommending it to public countenance and favor, than
that it should have been forced into existence before it could have
found adequate support. It could only then have lingered in a
sickly state, not attracting much attention nor giving rise to any
sanguine hopes;—and it would have been more difficult to have
Infused life and energy into such an Institution, than at a fitting
time to create a new ome. Less competent, as I am, in other
Tespects to form an opinion upon this point than many others
Who are present, I have the advantage of being able to judge
Perhaps more clearly, from actual observation, of the past condi-
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tion of Upper Canada; and I do not believe that much time has
really been lost, (if any has been,) in making this kind of effort
for the advancement of science,

This is pretty well proved, I think, from the small success
which was found to attend some exertions of a similar description,
though less comprehensive in their character, which have, from
time to time, been made in Upper Canada.

And here we may naturally ask ourselves whether it is, or is
not, to the discredit of this country that up to this period more
has not been done by voluntary gfforts for the promotion of
science, and more distinction gained in its pursuit? I should
be glad to be able to prove, quite satisfactorily, that we lie under
no peculiar reproach in that respect. At all events let the facts
be fairly stated.

Two generations have passed away since a civilized people
began to occupy Upper Canadaj—our own Journal, in a late
article full of interesting matter, informs us that for twenty years
of that time we have had a population over 300,000—for ten
years exceeding 500,000, and we may be certain that at present
our numbers are beyond a million.—Upon the first impression it
would seem, on a comparison with other countries, that, under
such circumstances and in 2l this time, some native Canadian
might have been expected to start from the canvas more dis-
tinctly than any has done;—that some one gifted with peculiar
powers would have gained for himself a name likely to endure,
and would have conferred celebrity upon the country of his
birth, by some striking discovery in art or science, or at least by
a proficiency in some liberal pursuit, that would have attracted
general attention, and established even ubroad a deference to his
name as an authority.

‘We might refer to some other countries, particularly in the
North of Europe, where, in communities not so populous, there
bave, from time to time, arisen men so distinguished by the
gifts of genius, and by the use they made of them, that their
names have been'handed down from age to age, and are regarded
now with a veneration scarcely diminished by the splendid
modern discoveries which have disproved some of their theories,
and rendered useless many of their inventions.

But we must consider, on the other hand, that these men bave
generally flourished in older communities than ours; that the
discoveries made, and the distinction obtained by many of them,
were the fruits of a “learned leisure,” which in Upper Canada
hitherto scarcely any have enjoyed; and, besides, that these
shining lights have commonly appeared at distant intervals in the
course of centuries, with larger spaces of time perhaps between
them than would cover our whole history as a people.

The more rapid and general spread of knowledge, toe, has
had the effect in our time of placing educated men upon more
equal ground in regard to their attainments; so that a striking
elevation is not so easily gained. And there has been another
more formidable impediment peculiar to our condition as a new
country, for Upper Canada may still be called such, though it is
fast losing any claim to particular allowance upon that score—1I
refer here to the fact that among the million who now inhatit
this upper portion of the Province, even those who came hither
in mature years from other countries, with minds highly culti-
vated, have, with very few exceptions, been unavoidably engaged
like the multitude around them, in the anxious labor of some
profession or employment, by which their daily subsistence was
tobe earned. Those born in the country have had their time and
their thoughts equally engaged by efforts to gain for themselves
a competency which few have had the fortune to inherit from
their fathers. And so it has happened, (though I think not
entirely so) that Upper Canada, if I may aseert this without
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secming to disparage any just clim 1o excellence, and distinetion,
can not yet be pointed to as the birth place of any who have won
for themsclves the celebrity that waits on genius successfully
cultivated, nor perhaps even of any who have greatly signalized
themselves by an enthusiastie devotion to art or science.  When
I hesitate to say that we can wholly and elearly aseribe this want,
which I think we must acknowledge, to the influence of any or
all of the causes that [ have mentioned, it is because I can not
forget that in other countrics we do sce, cvery now and then,
starting up, as it to relieve the monotony of life, poets, philoso-
phers, mathematicians, mechanies, linguists, artists, whose very
existence has scemed bonnd up in some one particular pursuit,
who, under every disadvantage of position—oppressed by want
—disheartened at times by neglect—unaided by instruction, and
having access to no advantages which may not be enjoyed here,
have worked their way to eminence, and have made their
unames like house-hold words, likely to endure to the end of time
—men

Whose honors with increase of ages grow
As streams roll down, enlarging as they Hlow.

L suppose after all, the solution is that we must look upon
these prodigics as the gifts of Gop vouchsafed to a Country
when he thinks fit; and that in the order of Providenee, the day
of Upper Canada has not yet come—for we wust say of genius,
as the Poet has said of taste,—

—-This nor gems, nor stores of gold
Nor purple state, nor cdiure can bestow
But Goo alone, when first His active hand
Imprints the secret bias of the soul.

It will not, however, I trust be long before Canada will have
her sons whom future generations will have a pride in remem-
bering, for as respects her political condition, and the public
provision made for instruction, such is her actual state, and such
the prospects of the future which are opening upon us that
we can scarcely name a country of which it can be said that
those who are to be born in it will have fairer opportunity and
freer scope, for the cultivation aud wse of their intellectual
faculties.

We can not, it is true, hope for many years, or, should I not
rather say, for many ages, to possess seats of learning which can
rival the time-honored universities of the United Kingdoms; but
in what portion of the British Empire is instruction more
accessible to all?—I mean instruction to such an extent as is
necessary for developing and cherishing any latent spark of
genius, or discovering the germ of any peculiar talent, and for
facilitating the early progress of youth in the pursuit of any
science to which their nature may particularly ineline them.

Throughout a large portion of Upper Canada, and in many
entire Counties, the difliculties of a first settlement in a thickly
wooded Country have been overcome by the patient though
tedious and toilsome labour of the axe-man, for which the
inventions of science have not yet provided a substitute. Tho
second and third generations of farmers are now occupying fertile
lands, cleared by the toil of those who have gone before them.
Very many of these are in comfortable circumstances, able to
appreciate and enjoy the advantages of education, and not without
the ambition to improve them, and to ascend to positions among
their fellow-men, which, in Canada, as in other portions of the
British Empire, are open to all. Our commerece, too, expanding
with the rapid and enormous increase of our productions is accu-
mulating wealth-—and wealth brings leisure. ~We shall soon have
a larger class of men among us who, having succeeded to some-
thing more than a bare competency, or having secured an
independence by their own exortions will be exempt from the
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daily toil which is the cammon lots and some of these we may
hope will Lo inclined to devote themselves to the pursuits of
Science, and to encourage and assist the efforts of others.

The current literature of the day now circu'ates as freely aud
almost as cheaply in Upper Canada as it can do an y where.  The
system of education m the Common Schools, extended as it
Is to the remotest parts of the Province, brings instruction
within the reach of almost every household. The formation of
public Libraries in connection with this system; the multiplica-
tion of grammar schools; the establishment of Colleges fully
adequate in number to the wants of the Province; and the forma!
tion in most of our large towns of Mechanies’ Institutes, all show
a population alive to the importance of intellectual culture; and 1
believe those who have acquired experience in Europe and in
Canada in the business of instruction, will not Lesitate to declare
that [there i5 o want of good natural capacity in the Canadian
youth,

What useful part may be taken Ly this Association in encour-
aging a taste for Scientific pursuits, is in some measure fore-
shadowed in the nimbers of the Canadian Journal,

Besides the papers read and discuss:d here by members, which
form, properly speaking, the proceedings of the Institute, we find
collected in the Journal, and presented in a eonvenient form,
notices of important discoveries in the Arts and Sciences, and
discussions of various scientific questions, which have engaged
the attention of learned bodies, or of individuals possessing x
profound knowledge of the several subjects, and the advantage
of every aid which the most favorable circumstances could suapply.

Some of these diseussions rdate to guestions which are not of
a nature to be affected by any peculiarities of sitwation or climate,
but have an universal interest, so that the truths which may be
ascertained, and the results arrived at, are useful in one country as
well as in another.  Others may turn upon particular diversities,
arising from local causes, and may from that very circumstance
furnish grounds for useful comparison. It is a great advantage to
have such facts, and the reasoning upon them collected and pre-
sented in a convenient form, unmixed with political and other
controversies of a merely temporary interest, and unincumbered
with the crowd of advertisements which swell the bulk of daily
and weekly newspapers. In a Country, too, which is advancing
by such rapid strides in population and wealth, and which is
making such remarkable exertions to procure for itself those
advantages which till lately were confined to older and more
opulent communities, it is deeply interesting to collect and pre-
serve for future comparison and reference, the history of its
developement.  Those who come after us will feel that no light
obligation has been conferred upon them by the Association which
has taken the trouble of recording the first movements made in
our great public enterprises, thus enabling them to see the time
and manner of origiuating them, and to compare the predic-
tions of their promoters with the resnlts which have followed.
Again, the carly history of our settlements; the gradual growth
of our towns and cities; the increased and improved quality and
the varying proportions of our agricultural productions ;—the
unforseen turns which the trade of Canada will have taken under
the freedom of intercourse permitted to her; the extension and
improvement of our navigation; the stupendous railway under-
takings; the introduction and growth of manufactures; and
what 1s really more important than all, the developement of civil
and religious institutions; upon all, or most of these points, the
pages of the Canadian Journal may be made the means of
disseminating and preserving much valuable information,—as 1
think we may say they bave already done, in regard to several of
the subjects which I have alluded to,  Some of these, though they
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refer to fucts nnd topics of great public interest, may not (except
in their bearing upon questions of political economy) be con-
sidered to come within the range of Science, which has been
defined to be “Art, attained by precepts, or built on principles,”
and they may not come direcily within any of the objects
specified in the fimt section of the regulations of the Canidian
Institute, yet information upon them camot but be useful and
weleome to the publie, and in disseminating such information by
tho cireulation of the Journal, the Institute will be felt to be
rendering s valuablé service, and a serviea to science, in
that wider sense by which it may be undertood to comprehend
every species of knowledge.  For valnable papers relating to
several of the physical sciences, we shall, I hope, continue to be
indebted to a class of gentlemen who made, indeed, the fist
movemant towards the establishment of the [nstitute. I mean
the Civil Enginecrs, whose profesion compels them, in the study
and practice of it, to louk below the surfice of things; to devise
new applications of mathematical principles, and mechanical
powers. and to consider and make allowanee for the great s of
Nature: for it is upon her mysterions and unerring laws that
many of their operations are founded. 'We may expect too, that
their opportunities of reseaveh, and their habits of observation,
will lead to valuable contributions being made to our museum of
minerlogy, and to the study of geology among us,  We cannot
indeed, presume to say what deseription of physiologieal researches
may not receive some assistance from the cause [ allude to, for
thero is such an affinity between the severnl branches of natural
Science, that there is always a prospeet of good, especially ina
large and imperfectly exploreid eountry like this, fromany cireum-
stance which sendsabroad among the works of Nature 2 mumber
of men whose minds have been turned and trainel to the
obsarvation of her laws, ar. 1 who have been accustomed to reason
and to act upon what is knvwn concesning theut

In connection with some of the speculations and stulies of
natural philosophers, Canada will always present a very interest-
ing field from the circumstance that a large portion of it to the
porthward, while it is even now easily accessible by meaus of its
numerous chains of lakes and rivers, and is becoming every
year more so from the nearer approaches of railways, yet from
its inaptitude for cuitivation, continues, an. is likely to continne
ia its primitive state, exhibitieg to the lover of nature, and to the
inquirer into lar works, her romantic woods, rocks and rivers,
her shrubs, mosses, insects, anid all her wonders, animata and
inanimate in their aboriginal stute, undisturbed and unattected by
the operations of man.

It will bo felt, I think, in future times, to be a great charm of
this country that nature, on so vast a seale, can be seen in all her
majesty and freshness, by so ready and easy a transition from a
contiguous territory, populous anl fertile, and abounding in all
the comforts and advantages of civilized life.

1t is, perhaps, no disadvantags that T have little space left,
without wearying vou, to say any thing of the future prospects
of the Canadian Institute, for in speaking of the future we must
be dealing, more or less, in uncertain speculation.

The degree of succass which has been obtained in so short a
period of time, gives at least good encouragement; and as I havo
already stated, tho attempt for gaining some foot-hold for scien-
tific discussion, scems to havo been made at a juncture very
favorable,

The public mind is at present little distracted by angry politi-
cal discussions—there has been a long period of tranquility
which may create stronger confidence in the stability of our
Colonial relation. Tho greater activity of trade, and greater
abundance of capital arising fiom various causes,occasion Canada
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to be more looked to than fornarly #s n country presenting ad
santages for the profituble investment of money.

The progress which is being made in the construction of rail-
ways (there being now, in Upper Canada, nearly 400 miles of
rail-way in use, whero ten mouths ago thero wis not one mile
completed,) mast inevitably give to the Province a very ditferent
position in the estimation of other conntries, anl canmot il to
have a great effect in attracting to it men of liberal min s amd
means.  There must be many, ny doubt, who not havine been
unider any absolure necessity of emi geating, are yet very sensible
that they might find it to their advantage’in doing so— -but have
been deterred from taking the step so long as they mast have
submitted to the many discomforts und di advantiges insepara-
ble from bl roxts anl the conwequent ditliculty of aceess to
macket,  Men of cultivate ! mindy aml secustwned to sociul
comforts and enjoyments, will, in future, hesitate less to dispersy
themselves freclv over all portions of this new conntry, when 2
fuw hours travelling. unattended by fatigue or_discomfunt, will
transport them to and from the large towns,  Such persons wil
soon be able, without subjecting themselves to any severs priva.
tion, to muke their choice of a place of resilence i1 Canada,
aceording to their preferences of climate vr soil, or proximity to
lukes or rivers, or guidel by the price of kw1, or by the deserip-
tion of settlers whom they would ehoose for ueighbors, or by any
other predilectius—for it will be in their power to consult theie
peenliar tastes— without condemuing them-elves to exclusivn from
what others are enjoying.

The tendency of this great chanye, to people Upper Canada
more generally, and i more equal proportion, with = elass of
educated men, i< advantage by which such an institation as
this can hardly fail to proftit.” And T believe, without meaninyg
to disparage any mlvantages which other colonies may present
that we may expect to gain no jnconsilerable degree of wealth
and intelligence from a re-action which seems inevitabile, of that
movement which of Lite years has heen carrying such multitudes
to the Australian Colonies. It has scemed as if the sacrifice of
the lives, and health and fartunes of thousands were necessary
to produce a conviction of the rather obvious truth that the
circumstance of goll being among the natural productions of =
country, does not ensury the acquisition of wealth, nor even of
independence to all who can make their way to it,—but that, on
the contrary, it has a tendency to p'ace many, if not most, of
thoso in n false and distressing position, who rush thither in the
eager spirit of adventure. N

Now that so many are re'urninz with disappointed hopes,
many more must be warned by their example not to run so
perilous a hazard; and of those who have rational motives for
secking new homes, but may hesitate hereafier to wander to
countries so remote, upon ve y doubtful p-ospects, we inay expect
to have the pleasure of receiving our fair proportion; and what-
ever may be the accession of intelligence that may acerue to tha
country from this cause, some porijon of that gain, I trust, wili
bo felt by the Canadian Institute.

In contemplating any estension of the labors and objects of
this Association, and considering in what additional manner or
degreo it may be made to contribute to the advantage and
enjoyment of those who have leisure and inclination to indulan
in scientific pursuits, we must find ourselves at onco embarased
by the want of a <uitable building holonging to the Tnstitute in
which its proceedings can be carried on, and its library and
museum accommodated avd arranged with a due regard to onder
and convenience. This want, tou, we must apprehend, may soon
press with greater force than at present, since it is uncertain how
long we can be permitted, by the kind coneideration of the
government, to occupy tha spacious, and, in some respects, con-
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venient building which wo nre now in.  Perbaps a careful
examination of what wo might reasonably lopo w0 be able to
acconplish, might convince us that we need not long deluy taking
measuros for providing for the Institute a permancnt home of its
own.

There are miany reasons which should stimulate us to make
such an effort ; but it may besafely left to the Council to consider
the proper time and manner of proposing it.

I owe it to myself, gentlemen, not to conclude without assuring
you that if due eredit had been given to iny carnest protestations
of unfitness, I should not now have been found inadequately
filling a place, of which the duties could be much better discharged
by many whom I see about me. I bew, therefore, that
you will be just enough to mmké this allowance for me;
that I am here by no fault of mine; for I am but too
conscious that I have the least possible pretensions to
Science, excepting whatever knowledge I may have gathered in
the course of a lung application to one particular seience which I
apprehend may not be universally in favor. In the regulations
fist promulgated by the Couneil, I saw it stated that there
were three classes of persons who might with propricty join the
Institute.,”  In the first of these I was well aware that I could
not claim 2 place.  In the second elase, which was stated to con-
sist of “thoso who may reasomably expect fo derive some share
of instruction from the publication of your proceedings in the
Journal,” it seemed to me that I might be included ;—and
perhaps also in the third, which was defined as consisting of
¢ thuse who, although they may neither have time nor opportu-
ity for contributing innch information, may yet have an ardent
desire to conutenance a laudable, and, to say the least, a patriotic
undertaking.” I confess I was amused by observing the delicate
tact with which the framer of these regulations substituted in his
deseription of the third class the word < opportunity” for “abifity,”
which was plainly in bis mind, but being willing to understand
and accept the word in its hidden sense, 1 ventured to enter by a
door so widely and considerately opened, but I entered it only for
the purpose of receiving instruction, not with any idea of com-
municating it.

©Original Viiws on the Renal Circalation.

Dr. Bovell commenced by showing the unanimity of opinion
on the injurious consequences resulting from detention of the
solid clements of the urinary seceretion, and the readiness
of the conversion of those bodies into other compounds,
such as urea, ammonia and oxalic acid, &c.  The ex-
periments of Dr. Lethby on the passage of arsenious acid
through the renal circulation, and the detection of the poison in
the urine, were nextdiwelt on, as well as the recent experiments of
M. C. Bernard, these latter specially goiug to prove a ready exit
for watery portions of the blood through the kiduvey. Finally,
Dr. Bovell brought forward several cases of Bright's disease, to
support the opinion advanced in the paper, viz: that the mal-
phigian tufts, said by Mr. Bowman and others to secreto the
water of the urine, were the truc renal sccerning apparatus,
and that the water of the urine was supplied by the venous
plexus of the tubuli uriniferi,. We are very glad to be able to
state that Dr. Bovell's views on this most important subject will
shortly be printed for the use of the Members of the Institute in

pampblet form.
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ELECTED ON TuE 14TH JaNUARY, 1854,
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Whitney, F.A. - - - - - -Toronto.
OBrien, LR, +« - « - . - .
Whitney,J W.G, - « « . - =
Jervis, CH - - - - . . . “
Parry, Rev. E St Jolm - - -«
Scholefield, Capt CR. - - -«
Small,J., M. D, - « « . . - .
Smail, J.C, - - < < - o o w
Total Members, - - - - +2824-12:=294

Errata—Page 119 —After F. W. Cumberland, last line from the
bottom of the juage, msert:t—The gentlemen whose names are givenin
the above certificate were balloted for, and duly elected, Dec. 3d, 1853

Conespendonce.

The following is the lctter of Dr. Wilson, which accompanied his
donation of Miuerals 10 the Institute—recorded in the Noversber
number of the Journal,

Prrra, 6th Nov, 1853,
Sin,

Ou account of professional duties I have not been able to send a
few minerals for the muscum of the Canadian Institute before this
time; 1 have packed a small box with specimens for this purpose, ad-
dressed to you, paid the freght, aud seut it off to day by way of
Brockville, and trust it will reach you in good order.  The specimens
are not of such a character as will attract the attention of those who
collect minerals for the sake of their beauty ; but they may be of
some little use to the scientific enquirer. The specimens_are all
numbered, with which the following list will agree, and also give their
names and localities :—

Jocality.
- Tp. o! Lanark, 3d Con. parx lot, No.7
- * N.'Burgess, 61l Con. lot No.3.
- ¢ Bathuest, 9h ¢ 19,
¢ 4, Bylownite, - « ¢ Dmummond, 6th ¢ @2,
¢ 5. An unknown mineral ¢ Nonh Burgess,9th ¢ “« 2,
« 6. Tremohte, - - - - ¢« Baihur, 12th ¢
¢ 7. Labradonite, - - - ¢ ¢ 9th ¢ 19,

“« i Sa-
8. Anthophylite and Sa « North Burgessfth « o

lin Spar - -
“« g, A:beslog. “  Dathousiey, 3ed © “ 15,
¢ 10. Sphene, Pyroxenedec. ¢ Elnaley. ill;’ :: ““ 8
1 .

¢ 11, Shorl, - Buthurst,
¢ 12, Biack Spinell - - T s ]Bnlhmsj& s 1st ‘; dl"‘l 10.

. own line bet. N. Sherbrook and Palmerston
13 Compact, Do!omne,z oppusite No. 18 and 19 in N {Sherbrook.
*f J4. Granular Dolomite. Tp. of Dalhousie,  10th Con., lot No, 8.

No, 1. Raphelite -
s 2 Perfhite -
« 3, Peristonite,

Al
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* 3. Ferruiluous Bilicate
of Mungunese = - Latak, 2nd Con., lut No, 2 town lot,
Nu. 16. CopperOre, - = - N.Burgess  9ih Con, lot No. 2,
17, Serpentine, containe
“ N. Burgess, 8Sth ¢ 2

ing Corutdum « N
$ 18 Magaelic lron Ore, 8, Sherhrooky, 3l ¢ ¢ 1S & 16,
S. Burgessy,  2d ¢¢ ¢ 3,

¢ 19, Graphite - - - - «

€¢ 20, Anunknown mineral “ Dalliousie, Oud ¢
¢ 21, Wearliered specimens
of Pentne « - “ N.Burgess,  6th Con.,lut No. 3.

The specimens marked 1,2, 3, 4 have been characterized by the late
Dr. Thomas Thomson, Professor of Chemistry in the University of
Glasgow, as new species, Although the Doctor hits been o powerful
leader and contributer to chemical science for mote than forty yeam,

ret his decisions coucerning these minerals have been denounced by

r. Hunt, Chemist to the Geological survey of this provinee, as
ultogethier erroucous.  In the Geolugical repurt for 1847 aud 1848, Mr.
Hunt says that the Perthite of Dr. S homeon is “nothing more than a
reddish felspar ;' thut from the Doctor’s anulysis it would appear that
this mineral, wnlike other felspars, cuntains no potassium, wlach is,
according to him, replaced by caleinm @ and it was upon this chemieal
difference, privcipally, that he predicated its distinctiess as a species.
It has, however, been avadyzed by my pupil, Mr. Hartly, in the labo-
ratory of the survey, and the results shiew that st contans both potas-
sium and sodinm, aud is indeed quite: similar fn composition ta other
felspars.”” 1 have no apparatus fit for delieate analysis; but if I had
and were ever so ca mh‘c, would feel no small reluctance in venturing
to dizpute Mr. Hartley s investigations, but would be inclined to put
more contidence in ]))octnr Thomson’s statements than in Mr. Hunt’s
pupil.  In October, 1849, I was fivored with a letter and special
nmiessenger from . Silliinan, Jaor, in which be says, « 1 propose to
make some new analyses of the minerals deseribed Ly Dr. 'l“:mns:m
as new species, and will feel particularly indebted to you for authentic
specimens of them 7 ] sent the Professor the specimens hie wanted
and begged that he would favor me with the results of his analysis,
In his reply he says: * L am unable at present to give you my own
opinious of the species; I have, however, put them into the hands of
my brother-in-law, Mr, Dana. who is now preparing for the third
edition of his mincralogy, to be iscued next spring, and they will get
Jjustice donce them ? Jt is only lately 1 got a chance of sceing the
third edition of Dana’s Mineralogy, and do not observe that it gives
any new analysis of these minerals—itiefers the reader to the Canata
authontics, Mr. Hartley and Mr. Hunt, for information I am sairy to
observe mn this book that even the localities of the winerals are not
correct—it gives the locality of Perthite and Bytownite as heing in
Bathurst, and they are seseral miles distant from the township,  Since
my carrespondence  with Professor Stllinnm, I have got Mr. Logan’s
report for 1850 and 1851, wherein Mr. Hunt again deciares Dr, Thom-
san’s decisions incorrect, and when speaking of the Perthite, he says:
The colors of thix felspar become mwch darker by cxposure to the action
of the weather, the anatytical results which follow were obtaived from
treshly broken light colored fragmente, and  the mieral rendered, &e.,
abe.  Mr. Hunt was with me at the loeality of the Perthite, examined
the surface of the rock and the mineral in situ with apparent attention,
and, after haviug done this, how he ean state that this mineral becomes
darker by exposuie to the action of the weather is very extraordinary.
Whenever the mineral is exposed to the weather, 1t becomes of a
light colur, and, in some places, bleached almost white; such light
colored specimeny, must be pattally decomposed, and therefore uatit
for giving by analysts, the several constituents of the mineral. ‘1he
specimens marked 3 were taken by me from the surface of the rock
where they were expused, to the weather, and will speak for tham-
selves.  Mr. Hunt further observesthat  the quantity ot Potash present
in, and the extensive depositof this felspar, atre such as make it worthy
of attention, as an cconomical source of this alkali, which in propors
tion as wood becomes scaree, is increasing in value so much asto make
its extraction from its mineral constituents a source of profit??  Now,
as this mineral is only to be found mized up with a kind of granite
which vecupies a bit of surface no more (the proprictor of the fand
tuforms tue) Jhau four acres, these four acres must afford a very great
quantity of potash indeed, or the demand must be very swmall, if it
will yield a sufticient supply when our woods are all gone—the pro-
cers of extracting the alkalt, too, from the rocks, must be less expen-
sive and less laborious than it is at present. Yossibly this is
not the ouly locality of the felspar; but I have yet to learn
whether this mineral has been found in  any other place. The
external characters of the Perthite differ from those of other fels-
pars, and Mr. Huut gives it no eredit for being new on this account ;

yet says that a mineral he found in 1847, at the grand Calumet on the
tiawa, gives &y analgsis the same constitution as chlorite, the prin-
«aple diffierence heing inthe proportion of wuter, and “that the harduess
eompletely distinguishes 1t from chlorite, and constitutes it a new and
slistinet apacies’? Thusitseemshardness,and other external or physical
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charncters (independent of chemicul annlysis) nre quite sufficlent to
coufer on this mineral the dignity of a new speeics; whilst the Per.
thite (notwithstanding its peculiar external and phyeical characters)
gets no credit for these, but is condermned to the p{cb(-inn rank of come
mon falspar. Much can Le said abont Mr. Hunt’s treatment of the
ather three minerals, but 1 feel 1 am encioaching on your time and
patience. You will much obl ge me by giving we your opinion of
the red colored mineral, No. 5, and also of No. 20.
I awm, Sir, your ob’dt. servant,
JAMES WILSON.
Proxl1l. Crorr,
Corresponding See, Canadian Tustitute,
Toronto,

Notices of Books,

Tellers from Fgurt, Ethiopia axd the peninsula of Sinai, by Dr. Richard
Lepsins, with cxtracts from his chronolegy of the Enmppdians, with refer-
ctece to the Foaodur of the Isvaclifes. Teevised by the Author; Trandated
:,.rd/r]‘.{mmru and Jolanna B Horner: pp. 578, London, Henry @. Bohn,

.

Egypt and Ethiopia, still Jands of mystery, notwithstandiog all that
has been thought, suid and written respecting them, are partially
unveiled to us in these interesting and erudite letters, coupled with
the startling fact that the discoveries of Dr. Lepsius add not less than
TWO THOUSAND YEARS to the generally assumied period of man’s
cxistence ou carth, and plice the perivd of the first Manethonic Dynasty
Vetween thre¢ and four thousand years befure Christ. Not Jess
ivteresting is the discovery of the true position of Sivar, which has
been for so many centuries hidden as it were behind a cloud.

The origin of these letters is too interesting to be passed over without
recognition, and before offering any ilwetrations of their varied
contents, we will give the account of Dr. Lepsius’s object of the
expedition, and the meaus by which it was accomplished,

The object of the scientific expedition, which the King of Prussia
gent to Lavptin the year 1812, was to investigate and collect, with an
historical and antiquarian view, the ancient Egy ptisn monuments in
the Nile Valley aud upon the peninsula of Sinm—~It was fitted out
and sustained for more than three years by the munificence of the
King, and cujoy ed aninterruptedly his graciocs favour aud sympathy—
#s well as the most active and kind attention fiom Alexander Von
Humbolds, and by @ rate union of fortunate circumstances—it attained
the purpescs they had iu view as completely as could be expected.

We shall probably find space to give a more complete account of
the 1esults attained by this expedition in future numbess of the jour-
nal—let it suflice at present fo present a few of the most striking.

The mest important results we obtauned, therefore, were in chro-
nology snd history.  The Pyramid-ficldsof Memphis gave usa notion
of the civilization of Euypt in those primitive times, which is
pictorially presented to us in 00 large drawings, and will be
considered in dutuze as the first section 1n that portiou of the history
of mau, capuable of investigation, and must be regarded with the
greatest interest,

Those carliest Dyrasties of Egy ptian dominion, now afford us more
than a banicn series of uln]»:\,kiua!, and doubtful names, They are
not ouly fice frum every real donbt and arranged in the order and the
epochs of time, which hase been determined by a eritical examination
Lt by <howing us the floutiching condition ‘of the people in tho&;
times, hoth i the affairs of the statg, civil affairs, and in the arts the:-
have receir ed an mtellectual and frequently a very indis idual historieal
1eality.  We bave alieady mentioned the discovery of five different
barial-plices of the 6th Dynacty in cential Egy ptand what we obtained
from them. The prosperous times of the new monarchy, viz.: the
period of splendour jo the Thebaid as well as the Dynasties which
fullow ed, were necessarily more or less completed and verified.  Even
the Ptolemics, with whom we appear to Il))e perfectly acquainted in
the clear narratives of Grecian histary, have come forward in a new
light through the Egyptun representations and inscriptions, and their
deficiences have been filled up by persons who were hithe:to cog-
sidered doubtfn], and were hardly mentioned by the Greeks, Lastly
on the Egy ptian monumeats we beheld the Roman Emperors in still
greater and almost unbroken series, in their capaeity of Egyptian
governors, and lhc.}' have been carried dowa since Carracalla who had
Jitherto heen considered as the last name written in heroglyphics,
through two additional later Emperors as far as Decius, by which'
means the whole Egyptian monumental history has been extendeq
for & series of years in the other direetion,
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The following description, of a spectacle not vncommon in tropical
seas, but one of which the eye never becomes wearied, will be read
with interest. It occurred on the outward voyage of the expedition
from Southampton, off the Spanish coust.

Page 37— But now the mest splendid speetacle presented itself
that I have ever seen at sea.  The ocenn began to lighten up, all the
crests of the breaking waves glowed with an emerald-green fire, and
a brilliant greenish-white waterfall fell from the paddie-wheels of the
vessel, which left in its long wake a broad light streak in the dark sea.
The sides of the vessel, and our downward gaiiug faces, were lighted up
as bright as moonlight, and I was able to read print without any
difficulty by this water-fire. When the illuminating miatter, which,
according to Ehvenberg’s researches, proceeds from infusorial animal-
cule, was most intense, we saw flames daneing over the seq, as far as
the coast, so that 1t secmed as if we were sailing through a more
richly starred sky than that which was above us. I have t'reallucmly
observed this illuminatton of the sea on the Mediterianean also, lgxxt
never with such extraordinory brillianey as on this occasion. The
spectacle was quite like enchantment. Suddenly I observed between
the waves new living streaks of fire, which radiated from the vessel
like two gigautic scrpents, and, judging by the proportions of the
ship, were at least from sixty to cighty feet long; they moved in a
deceptive mauner, in large” windings beside the vessel, crossed the
waves, dipped into the foam of the paddle-wheels, }'c-appeargd,
retreated, fxurried forward, and finally vanished in the distance. For
a long time I could not explain this phenomenon. 1 thought of the
old tales, so frequently repeated, of the huge sea serpents which have
been seen from time to time. Nothing could more closely resemble
what was here before us. At length it occurred to me_that it might
however, only be fishes running a race with the vessel, and, by their
rapid wmovements, brushing the surface of the luminous sea, they
might produce the long streaks of light behind them. Nevertheless,
the ocular demonstration remained as deceptive as before ; I could
diacover nothing of the dark fishes, nor determine their size ; but l at
length consoled myself by my own conjecture.”

Thebes, the city of a hundred gates, the half explored and half
understood wonder of the past, is described with much minuteness.
A short extract we sabjoin.

“We have now been inhabiting our Thebian Aeropolis, on the hill
of Qurna, above a quarter of a year, every oue busily employed in his
own way from morning to evening, in mvestigating, deseri{)ing, and
drawing the most valuable monumen's, taking paper impressious of
the inscriptions, and in making plans of the buildings; we have not

et been able to complete the Libyan side alone, where there are at
cast twelve temples, five-and-twenty tombs of Kings, fifteen belong-
ing to the royal wives or daughters, and a countless number belonging
to private persons still to be examined. The eastern side, with its
six-and-twenty sanctuarics, in a certain degree of preservation, will
however demand no less time, and yet, more has been done by pre-
vious {ravellers and expeditions m Thebes itself, especially by the
French-Tuscan expedition, than in any other spot, and we have every
where only compared and completed their labows, and not repeated
them. We are also far from imagining that we have now by any
means exbausted the infinite number of monuments; whoever follows
us with new information, aud with the results of more aavanced
science, will also find fresh treasures, and gain fresh jvstruetion
from the same monuments. I have always bad a bistorical aim in
view, and this has especially determined my selection of the monu-
ments, Whenever I believed that 1 had attained what was most
essential for this end I was satistied.”

“The royal temple of KARNAK, which was dedicated to the King of
the Gods,” embraces in iteclf the whole history of the Egyptian
Monarchy. “«All Dynasties emulated in the glory of having con-
tributed their share to the enlargement, embellishment or resteration of
this national sanctuary.” It was founded by their first king, Sesurtesen
1, under the 1st Theban Royal Dynasty, the 12th of Manctho, between
2600 and 2700 before Christ, and even now exhibits some ruins in the
centre of the building, from that perivd, bearing the name of this
King.?

“ But a far more splendid enlargement of the temple was executed in
the fifteenth and fourteenth centurics, B.C, by the great Pharohs of
the 19th Dynasty; for Sethos 1st, the father of Rames Miamun, added
in the original axis of the temple, the most magnificent hall of pillars
that was ever scen in Egypt or elsewhere. The stone roof, supported
Sy 134 columns, covers a space of 164 feet in depth, and 320 feet in
breadth. Each of the twelve central columns is 36 feet in circumfer-
ence, and 66 feet high beneath the architrave; the other columns, 40
feet high, ave 27 feet in eircumferance, 1t is impossible to descrhe
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the overwhelming impression which is experienced upon entering for
the first time into this forest of columns, and Wangering from one
range into the other, between the lofty figures of gods and kings on
every side represeuted on them, projecting sometimes entirely, some-
times only in part.

* Every surface is covered with various sculptures, now in relief,
now sunk, which were, however, only completed under the successors
of the builder; most of them, indecd, by his son Ramses Miamun.
In fromt of this hypostyle hall was placcd at a later period, a great
hypathral court, 270 by 320 feet in extent, decorated on the sides
only with colonades, and entered by a magnificent pylon. The
principle part of the temple terminated here, consprising a length of
1150 feet, not including the row of sphinxes in front of its external
vlon, nor the peculiar sanctuary which was placed by Ramses
Miamun directly beside the wall farthest back in the temple, and
with the same axis, but turned in such a manner that its entrance
was on the opposite side. Inecluding these enlargements, the entire
length must have amounted to nearly 2000 feet, reckoning to the most
Snu}hem gate of the external wall which surrounded the whole space,
which was of uecarly cqual breadth. The later Dynasties who now
found the principle temples completed on all sides, ‘but who also were
desirous of contributing their share to the embellishment of this centre
of the Theban worship, began partly to crect geparate small temples
on the large level space which was surrounded by the above men-
tioned enclosure wall, partly to extend these temples also externally.”

We shall conelude this notice with the deseription of the climate of
Upper Egypt, and some of its curious results,

“In Upper Egypt, where it scarcely ever rains, it is totally different,
especially with respect to all the monuments which are sitvated on
the borders of the desert, out of reach of the annual inundation, and
this is uniformly the case with the tombs, the richest storehouses for
our knowledge of ancient Egyptian life, which in this country alone
really fulfil their true destination by serving as an asylum’ against
distruction and decay. The narrow district of the Nile annually
recreated borders in its whole length on the wide, recky, and petrify-
ing desert. The townsand temples were therefore chiefly built on the
boundary between the two, partly not to intrench upon the fertile
ground, partly in order that the buildings should be upon a drier and
more secure foundation. And thus in fact, we find the numerous
temples and palaces in wonderful preservation, so far as th&y are not
mutilated by the hand of man. Even the bricks made of Nile mud,
and dried in the sun, apparently the most perishable material, have
not unfrequently been preserved in the open air for thousands of years,
in the form in which they were built up, and with their coating of
plaster. A row of great vaulted halls, built entirely of Nile oricks,
and partly covered in the nside with stucco, stands about the cele-
brated temple of the great Ramses, in Thebes. They date from the
same period as the temple itself, the begiuning of the thirteenth cen-
tury before Christ. This is not aloue testified by the architectonic
plan of the building, but most irrefutably by the bricks themselves,
which bear the name of Ramses Miamun stamped upon them as a
mark of the royal manufacture. At that time, and earlier, during
the whele of the 18th and 19th Dyrasties, it wasa very common
practice to line the excavated rock-tombs with Nile bricks, and after-
wards to paint upou the stucco, especially wherever the rock was
friable, and was therefore hewn into a vaulted roof, But the same
custom is sometimes found even in the earliest period of the Pyra-
mids of Memphis. Inenclosed places, not only the building material,
but the colours, both upon the stone and the plaster covering, have
almost without exception retained their original freshness and pers
fection ; and also, very frequently, where they have been exposed to
the open air. The peeuliar incorruptibility of vegetable and even of
animal matter is, however, still more astonishing, Our museums are
filled with such remains. In the most ancient tombs of Memphis, a
multitude _of objeets are found made of wood, such as sarcophagi
chests, and boxes of all kinds, chairs, instruments, small ships, like~
wise grains of corn, and dried fruits, such as pomegranates, dates, the
fruit of the Doum Palm, nuts, almonds, beans, grapes ; also bread, and
other food : besides cloth made of bast, a texture of reeds, papyrus,
and an jncredible quantity of linen. The countless number of mume
mies, al.o, are well known, which, though taken out of their tombs,
still last tor centuries with their skin and hair ; also all mummified
bedies of animals, with their furs and feathers ; even the internal parts .
of the human body could there be embalmed for ever, and are still
found in vases expressly designed for that purpose. This wonderful
conservative propeity belonging to all anecient Fgyptian objects,
depends therefore chiefly upon the sky being without rain and the dry
soil of the non-irrigated desert. But the country offered another .
marked advantage above other lands—namely, the greatest abundance
of materials, especially adapted for a1l kinda of monuments.
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The Canadian Journal Postage Free.

The Members of the Canadian Institute and the Subscribers to the
Journal, will be glad to be informed that for the future no charge will
be made for the transmission of the Canadian Journal through the
Post to any part of Canada. We believe we are correct in stating that
this boon has been obtained through the instrumentality of the Hon.
Malcolm Cameron. Such an encouraging instance of the desire of the
members of the Government to favour by every legitimate means the
claims of Science and Literature, will surcly induce increasing exertions
on the part of those who wish to witness the progress of Canada in
scientific and practical knowledge, keep pace with the increasc of its
commercial wealth and the extension of its political importance.

Second Trial of Newall’s Railway Break,
The second trial trip on the East Lancashire Railway, for testing
the efficiency of this break was more systematically conducted, and
its results have been ascertained with greater accuracy.

A much larger train was used than on the present occasion, consist-
ing of 10 carriages, besides the locomotive and tender, cight of which
had breaks attached. Length of train, 86 yards; weight, 88 tons, ex-
clusive of the passengers. Order of carriages attached to eugine and
tender :—1, Van with break ; 2, second-class carriage with break; 3,
composite carriage with break ; 4, composite with break ; 5, second-
clasg carriage with break; 6 and 7, first and second-class carriages
without break ; 8 and 9, two composites, cach with breaks; van with
break. Of the nature of the apparatus it is ouly necessary to repeat
that a shafting with connecting rods stretches along over the top of
the entire train, from the elbow of the engine driver to the hand of the
guard behind (with flexible joints and sockets to accommodate curves,
expansions, or contractions of the train), and that it is in the power of
exther of these, or of any one servant on the train, whichever may have
the greatest presence of mind, on the alarm of danger, to apply the
whole of the breaks in a moment. The trial ground extended over the
30 miles of rail between Manchester and Blackburn ; the experiments

ing seven with the new breaks, and two with the old breaks, for the
sake of comparison.

First Experiment.—On a slight curve on a down iucline of 1 in 532
at Within’s-lane, between Ratcliffe and Bury, the speed attained when
the fog signal for putting on breaks exploded, being 38 miles per hour
—the traio was brought toa complete stand in 218 yards. Ratlsrather
slippery, owing to a fog.

Becond Experiment.—Ou a level at the station at Bury. Speed 40
miles per hour. Train brought up in 100 yards: in other words, the
train ran only 14 yards beyond its own length after the signal was
given to put on the breaks.

Third Experiment.—On a descending gradient of 1 in 38, down the
firat part of the Accrington-bank, 21 miles north of Manchester. Speed
40 miles per hour. Train pulled up in 450 yards.

Fourth Experiment.—On lower portion of Accrington-bank, with a
descending gradient of 1 in 40, speed 48 miles per hour. Train
brought np in 371 yards. This experiment was regarded as highly
satisfactory. The rails were rather slippery, and the weight of the
engine was unfavourable to the experiment, the locomotive being a
ponderous one, made for goods trains, and not haviug breakage power
to the tender sufficient to stop itself on such an incline, a fact showing
how much the engine had dragged at the train after the patent breaks
had exerted force enough to have stopped it, was seen in the draw-
bars of most of the foremost carriages being drawn out from 10 to 20
inches. 1t was a matter of surprise to some of the old servants accus-
tomed to work trains down this bank that a train at such a speed
could be stopped by auy possible means.

Fifth Experiment.—Ou the straight and level run at the Blackburn
station. Speed 48 miles per hour; rails dry. Train stopped in 172
Yards.

To witness the last and following experiments the company had

alighted and stood on the station platform. The train was taken a few

miles back each tiine towards Accrington, in order that a very high

speed might be attained. A fog signal on the rails at the middle of
e station was the notice to apply the breaks.

Sixth Experiment.—Speed 40 miles per hour. Stopped in 138
Yards, or about 14 seconds of time.
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Seventh Experiment.—Speed 56 wiles per honr. Stopped in 310
yards. (The actual distance run by this train was 328 yards ; but, as
the last 128 yards were on a declive of 1 in 110, the 18 yards were
deducted for the sake of a comparison with the previous experiments,
to allow for extra gravitation.)

Eight Experiment—For this experiment two of the patent break
wheel carriages were taken off, and two other carriages were subati-
tuted with the old or ordinary breaks. The train then came into the
station at a speed of 42 miles per h.uur, Thexje were two guards, and
each applying a break, and the driver applying the break to the ten-
der, the stoppage of the train was entrusted to these three. The train
went a distance of 663 yards before a stoppage could be effected. Al-
lowing 43 yards for the disadvantage of the slight incline, over the last
463 yards, the distance was agreed to be taken at 620. By a calcala-
tion made on the spot, it was held that, comparing the speed of this
train with the previous one, it ought to have been stopped in 180
yards wmstead of 633. In other words, the balf;nce in favour of the
new break train, as compared with a train having ordinary breaks,
was the difference between 180 and 620.

Ninth Experiment.—This was the last trial made, and it was agreed
to try the train with one ordinary break in addition to the engine
driver’s break. Speed 40 miles per hour. Stopped in 861 yards; or,
allowing 61 yards for extra gravitation after reaching the incline, the
distance was taken at 800 yards,

Taking the last experiment in comparison with the sixth, we have
two trains at equal speed (40 miles), and the one is brought to a stand
by a single person with the new apparatus in 133 yards, while the
other runs 800 yarls before it is stopped by the exertions of two per-
sons, the guard and driver. The scientific and practical men present,
without exception, expressed themselves highly grajified with the re-
sults. Mr. Fairbairn said, without pledging himself after an inspec-
tion such as had now heen afforded to an approval of every detail of
the invention, he would say that, so far as he could see, it was a ve
successful one, and he thought it was likely to lead to a change that
was not important to this company alone, but to the locomotion of the
whole kingdom. It had one important feature—that it conld throw
the whole weight of compression by the breaks on every carriage and
every wheel of the train at once.

It was stated that a train with the new apparatus had been on this
line from the 15th September, travelling a total of 5,874 miles, and
making 2,856 stoppages, without the machinery once getting deranged
or requiring repair, and that the wheels of the carriages in the time
were little worn, while those with the ordinary breaks would have
been worn flat in places to an extent requiring 3-8ths of an inch turn-
ing off by the lathe, in diameter, to bring them round, or into shape
again. The power of the breaks has been known on a level line to
bring a train to a stand, in spite of the tractile power of the engine
with full steam on.  Another advantage observed was, that the new
apparatus gives perfect communication between guard and driver, as
the break need only be applied in a modified degree to attract the no-
tice of either; or, if this was not enough, a bell attached would render
the communication more complete. It has becn suggested that, as
there are periodical meetings of all the great railway authorities in
London, their attention should be called to the new ‘agent, and that

the train might be sent up the Londoun and North-Western line to ena- -
ble them to test it.

Obituary.

Dikp, at his residence on Ann Street, December 7, Hvea Scosrs, Esq.

The loss which Canada has sustained by the untimely death of this
enterprising man, will be better understood if we enumerate a few of
his works: He was Editor and Proprietor of the Daily Colonist; the
Dritish Colonist; the News of the Week; the Canadian Almanac (an
edition of 40,000 copies); Publisher of the Canadian Journal; the
Municipal Manual for Upper Canada; of numerous Charts of the Great
Lakes; Plans of Cities and Towns; Maps of the Districts of Canada;
Maps of the Western and Eastern Divisions of Upper Canada; and a
large number of Educational Works. He was the third son of Captain
James Scobie, of the 83rd Highlanders, and, at the time of his death,
was only in his 43rd year. The citizens of Toronto manifested the
well-merited esteem they entertained for the deceased when living,
and their painfulregret at s death, by closing their places of business

during the progress of & very numerous processian, which attended
his remains to the grave.
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Mouthly Mcteorological Register, St, Martin, at Isle Jesus, Canada East October, 1853,
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Latitude—45 deg. 32

Nine Miles West of Montreal.
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min. North. Longitude—73 deg. 36 min, West. Height above the Level of the Sea—118 fi.*
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o Barom : correctedit | | ; Weather, &c.
2qand reduced to 320 Temp. of the Air.|Tension of Vapour. Humi’y of the Air,| Direction of Wind. Velocity in Miles Rain!|{Snow|| A cloudy sky is represented by 10; a cloud

= | _Fahr, | per Hour. in in less skv bv 0.

b a2 zic ey 6 A, 20,2, Py 10206 4, 3. 2 P, 10PAL |G 20 0. 2 1 M lOraft 6 A 2 | 2o 10256 A a2 v L0p Inchy Inch. 6 A 2 poM. 1 ». M
1:29626.29-447 ww.hl.w_ 425 590 46.6 || 263 | 338 | .303 SWbW| SSW SWhbSH 451 050 O:::._ Cir. Str. 8. Cum Str. 5. Overcast.
Q348 346, 424 454 450 410 292 | 290 253 NELBE NbW WNW| 087! 7.67 | 9.37 1[0.606 Str. 10, Rain ¢. 7.40 a.n|Rain.

3] 443 ..Em;, .c.:‘.,. 380 450 36.11 232 | 241 210 WNW WNW WbN {1630 ,15.00 _m.oc” 0.666 Rain. Cir. Str. 5. Clear.

M ST4 53T w483 380 527 4781 236 ] 396 1 313 SWbWSWbW SW | 261]225] 3250444 Light rain.  (Str. 10. Light Showers.
5423 261 186 510 53.0 | 51.0 || 337 | 311 374 S S SWDbLW 5001 919 5.16/0.366 Cum.Str. 10. |[Cum. Str. 10.  |Rain.

6 518 435 540 4001 410 | 36.1 [ 250 | 201 205 WNW, WNW WNW 2581 | Rain. Str. 9. Cir. Str. 10.

7 6721 340, 47.7 | 411 )| 178 ] 2121 217 WNW WNW, WbLN 625 iStr. 2. Clear. Str. 10.

b I 508|422 . 622 49.0 | 243 | 421 : 312 SSW SwW o S Omr:.w . iClear. Clear. Str. 10.

9 2R 20 266 517 685 | 53.1( 361 | 414 | .315 WbLS ! SSW WSW 3.721(0.100 iCum, .5tr. 2. (Clear. Cir. 2; Th. storm
10] -377 358 -3950 391 508|371 | 995| 974 199 W WNW.WbLN 0.53 [Clear. 3tr.2. [& hail [Str. 6. [at 445
11| 473 469 -320] 330 | 425 | 38.1 || 096 | 963 926 WhHN| WNWWDBN 18,05 || Tnap. IClear. 3tr. 4; Shower|Str. 9.

12 488 410 420 37.0 ' 456 | 426 || 201 | 253 | 243 WbN| W W 15.00 IStr. 8. Cir.Str.2.  Hazy.

13 395 356 549, 405 458 | 408 | 245 933 | 9 WNW| NW | N W 845 (| Tnap. ‘Rain, Cir. Str. 2. Str. 8.

i 6631 632 765! 36.7 515 355 910| 274! NW NWbw W 2.12 iClear. Str. 2. Clear.

153 7140 .aw__ 654 36.0 592 4701 210, .358 SWbSSWbLW WSW 251 |Clear; hoar fr. (Cir. Str., 7. Clear.

16| 736 662 561) 38.0 . 63.6 | 47.01] 918 | 111 WbS | WSW|SSW 1371 1.02 ‘Clear. Clear. Clear.

17 581 -5431 -650, 446 559 4101 982 | .385 WSW WNW| NW i 675 271 [Clear. Cir. St. 4. Clear. .

18 746 679 6250 320 554 | 430 | 182 | 995 NWLNWNW|WhHS 506 3.05 IClear. Clear. 1Light Cir.

190 -690| -611 -651) 37.2 63.7| 50.0 | 218 | .366 WHNIWSW WbLS 408 6.25 i ‘Clear. Clear. Clear.

20 -651] -621] -536|| 436 - 67.0 | 508 | 952 | 480 WbS SW SW 200} 1.75 ‘Clear. Clear. IClear.

21 577] 491} 439/ 446 ' 559 | 549 282 | 418 E ENE | EbN {Caln| 091! 352 ‘Clear. Clear. Str. 10.

22 372 211 -128) 4.0 662 632 || 336 | 605 E Sb E SbhbE 1295195 900 {|1.126 |, Rain ¢. 3.4 a.m. Cum. Str. 9. Rainat 7 p.m.
23 207 W *3881 51.0: 57.5 | 44.0 || .315 | .316 SwW Wbs | WbS || 5211750 | 7.651[0.433 | Str. 4. Cir. Str. 5. iClear; Aur. Bor.
24 247 948l 388 w 4181 322 .196 | 235 WbLN NELENNE) 1L78] 062! 7.50 . 200 j5tr. 9. Str. 10; Rain at Snow at 6.30p.m
25/ -113 3911 33.0 405 | 32.7 ) 187 210 WLN| WbS W _—.:m 17.03 17.00 ; Cir. Str. 8. Clear. [225 p.m Ulear.

26| 610 498/ 33.0 | 453 | 41.0 || .161 | 272 SSW | SSWI{ s [960|492]707 Overcast. Str. 10. ‘Str, 10.
27 357 526 41.0 ' 480 | 39.0 | 962 | 302 8 WhS NWDLW| 663 587 | 3.881.006 ‘Rain, Str. 10. |Clear.
o8| 165 563 35.0 415 | 29.5 (| 903 | 01| 131 NNE| N N W | 101|263 393 Str. 9. Cir.Str. 4. Clear.
290 724 730 -786] 265 40.9 | 285 108 | 010 | 117 NW |WbN | WbXN | 332 030|285 Cear. Clear. |Clear.
301 853 805 720l 24.1 420 320 115] 178 | .153 WHhN |{WSW|SbE Calin| 0.76 | 0.12 IClear. ”ms.. 2. {Overcast.
30 629! 504 4631 315 22| 400 | ‘171 | 283 | 210 S S SbWwi092l385| 625 /Clear. 'Cir. Str. 2. | Clear.

Hich h da - - - - 29.853 Rain fell on 11 days amounting to 5.463 inches, and was accompanied
B _ﬁhcﬂmmMM. ?M wwww:am% u“ . . . . 29,113 by thunder and lightning on 2 days.
arometer. § Monthly Mean, - =~ - - .= - 29500 Thunder and lightning on 2 days.
ﬁ “  Range - - - - - 0.740 Snow fell on the 24th day, amounting to 2.00 inches.
Highest, the 9th day R . . - 69.°5 Most Prevalent wind—W. N. W.
Thermometer d LOWest, the 30th day - - - - 2390 Least do. do. E.
Monthly Mean- - - - - - 43037 Most Windy Day—the 6th day—mean miles per hour 21.87.

“ Range - -

Greatest Intensity of the Sun’s Rays—138.2.0
Lowest point of Terrestial Radiation 21.°.0
Mean of Humi-.ty, 855.

Amount of Evaporation, 2.31 inches.

Least Windy Day—1st day—mean miles per hour 0.456.

Aurora Borealis visible on 1 night, and might have been seen on 17
nights.

The electrical state of the atmosphere has been marked by moderate
intensity of a positive character, and during the storm of the 9th
day, indicated a High Tension of the same character.”

s e = e ——

*_This Table was accidentally omitted in the November mumber. The Tables for Toronto, and St Martin, and Quebec, will appear as usual in the neat issue.



