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(Concludzd from Vol. VIII. page 462.)

GENERAL OUTLINE AND RECAPITULATORY SKETCH OF THE
GEOLOGY OF CANADA. ]

1. Canadian Rock Formations,—The rock groups occurring within
the limits of Canada, comprise representatives of the Azoic, Lower
Palzozoic, and Post-Tertiary series. The Upper Palazozoic deposits
(inclusive of the Coal Measures proper) together with the entire forma-
tions of the Mesozoic and Cainozoic Ages, are altogether unknown
within the limits of the Province.

2. Azoic Series.—The rocks of this series, composed of Sedimen-
tary matters deposited in ancient seas, apparently before the crea-
tion of organic types, aud subsequently rendered more or less crystal-
line by metamorphic forces, are subdivided into two formations, The
lower of these is named the Laurentian, and the higher, the Huronian
Formation. The Laurentian streia consist principally of highly
crystallme beds of micaceous and hornblendic gneiss; hornblende rock ;
crysta]lme limestone and dolomite ; oxidized iron ores; quartzite; and

auorthosites, or rocks composed chiefly of lime and soda feldspar. In
Vor. IX. A
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an economic point of view, the Laarentian Formation is essentially
characterised by the vast beds of magnetic and specular iron ore that
occur within it : full details of whic' are given ina preceding page.
The formation is many thousands of feet in thickness, and it covers an
area of 200,000 square miles—running from Labrador along the north
shore of the St. Lawrence to the vicinity of Quebec, and throughout
all the more northern and north-western portions of the Province, as
shewn in the sketch-maps, figs. 154 and 243. By reference to the
latter, it will be seen that in the district between Prescott and
Kingston, a narrow belt of this formation crosses the St. Lawrence,
and expands over a large extent of country, comprising the Adiron-
dack region, in the State of New York. This belt forms a somewhat
important feature in the geology of Western Canada. It will be al-
Tuded to again, in connection with this sketch, under the name of
the “gneissoid belt of the Upper St. Lawrence.” The Huronian
Formation which constitutes thie higher division of the Azoic series,
consists chiefly of green and greyish slate-conglomerates and other
partially altered strata, interstratified with greenstone masses, and tra-
versed by numerous trap dykes. It contains also many quartz veins,
holding copper pyrites and other copper ores in workable quantities.
The total thickness of the formation is probably not much under
20,000 feet. Its strata are chiefly developed along the north shore of
Lake Huron (No, 2, in fig. 243}, and in places on Lake Superior.

3. Laurentide Mountains. North and South Basins of Canada.—
A high water-shed or range of mountainous country, averaging a
height of from one to two thousand feet above- the sea, but rising in
places to nearly four thousand feet, traverses the greater portion of
the Laurentian area, and forms at one part of its course the ¢ Lauren-
tide Mountains.” It divides the Province into two great basins or
geological areas : known, respectively, as the North and South Basins.

4. Great Northern Basin of Canada.—-The area occupied by this
basin, lying to the north of the Laurentian water-shed, and sloping
towards Hudson’s Bay, as regards its geological characters, is still
comparatively unexplored. The formations known to occur within
its limits, cowprise the Laurentian and the Upper Silurian series.
The Huronian rocks are thought to occur also, in the form of Chlo-
ritic schists, in the valley of Lake Temiscaming, but no traces of
Lower Silurian strata have anywhere been met with. Hence, it is
suggested by Sir William Logan, that, the Laurentide mouatainous
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range formed, from Labrador to the Arctic Ses. the nurthern shore
line of the ocean during the Lower Silurian period. The la. 1to the
north, being thus above the level of the sea, would receive no depo-
sition of Lower Silurian strata ; but an after movement of depression
must have ensued during the Upper Silurian cpoch, bringing down
this northern district beneath the sea, and so cunabling the sedirents
of the latter period to be laid down upon its area.

5. Great Southern Basin of Canade: Its subdivisions :—The
southern geological area of Canada, is in itself divisible into three
smaller basins: (1) the Basin of the lakes; (@) The Basin of the St.
Lawrence ; and (3) The Eastern or Metamorphic Basin. The two
first of these are separated from each other by the gneissoid belt of
the Upper St. Lawrence alluded to above ; whilst the third or Eastern
Basin is separated from the St. Lawrence area by a remarkable dislo-
cation, accompanied by physical and chemical changes of great
moment. This dislocation is evidently connected with the elevation
of the Appalachian mountain chein.  As traced in Canada by Sir Wm.
Logan, it runs from near the northern extremity of Lake Champlain
in a general north-easterly direction to the St. Lawrence, which it
crogses immediately above Quebec; and then turns to the east, traver-
sing the northern part of the Island of Orleans and passing down the
river into the Gulf, from wheunce it appears to re-enter the south shore
a few miles above the mouth of the Magdalen River in Gaspé. The
strata within the area circumscribed by this dislocation, are thrown up
generally iuto Pighly inclined beds ; and they exhibit, in other respects,
many signs of the action of powerful disturbing forces. See under the
head of the “ Calciferous Formation,” on a preceding page. In the
more central portion of the area, also, they are much altered, or con-
verted into crystalline schists, &c., and rendered met  ‘erous by meta-
morphic agencies. The strata of the Lake and St. Lawrence Basins,
on the other hand, betray few signs of these disturbing influences,
except in the case of the upper copper-bearing series of Lake Superior,
and in parts of Gaspé, as described fully in a preceding division of
this Essay.

6. The Lake Basin of Canada :—Of this geological basin, properly
speaking, only the north-castern and northern portions actually occur
within the boundaries of the Provinc>. It includes all the area to the
east or left of the Laurentian district marked 1—1 in the sketch-map
fig. 243. Though affected here and there by slight local disturbances,
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the strata within this aren have & genere! westerly dip, extending as
far as the central part of Michigan, in consequence of which, on pro-
ceeding from the gneissoid belt of the Upper St. Lawrence, just east
of Kingston, towards the southern extremity of Lake Iluron, the
various formations (exclusive of the Caleiferous and Chazy series?)
from the Potsdam to the Hamilton beds, with those also of Kettle Point,
are successively traversed. The dip of these strata, however, (except
here and there, under local conditions) is exceedingly slight, rarely
exceeding two or three degrees, and averaging in general less than
half-a~degree, or about 30 or 40 feet in a mile. The annexed section
will serve to convey a general iden of the sequence of these formations,
as shewn on the map, between the gneissoid belt east of Kingston, and
the coal strata of central Michigan. The thickness of intervening rock
between the top’ of the Hamilton formation and the lowest of the
Michigan coal seams, is about 840 or 850 feet.
Fig. 250.

SKETCH-SECTION OF FORMATIONS OF WESTERN PART OF CANADA

AND EASTERN MICHIGAN,

{ The dip necessarily exaggerated.)
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At the extreme east of this basin, a little beyond Kingston, a narrow
band of Potsdam sandstone rests on the western slope of the gneissoid
or Laurentian rocks. Thisis followed to the west—the Calciferous
and Chazy formations being apparently absent—by the strata of the
Ontario group, comprising the Birds-eye, Black River, and higher
limestones of the Trenton formation, the dark bituminous Utica schists,
and the arenaceous shales, &c., of the Hudson River Series. The
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Trenton formation is probably about 700 or 750 feet in thickness ; the
Utica shales, somewhat under 100 feet ; and the Hudson River series,
between 700 and 800 fect. These formations are develeped chiefly
along the shore of Lake Qnutario, between Kingston and the central
part of Nelson township, west of Toronto; and also on the shore of
Georgian Bay, between Cape Crocker and a spot a little south of the
outlet of the River Severn; as well as throughout all the intervening
country : including within the Trenton area, Lake Simcoe, Balsam
Lake, Rice Lake, and other bodies of water. Kingston, Believille,
Peterborough, Cobaurg, Part Ilope, Barrie and Collingwood, are situ-
ated over the Trenton district; Whitby and the country just west of
Collingwood harbour, over the Utiea formation ; and Toronto, Oav-
ville, Sydenham (Owen Sound,) aud Meaford, over the Hudson River
strata. These various formations, as explained fully under their re-
spective descriptions on a former page, run also across the northern
part of the Xanitoulin Islauds.

The Niagara or Antico.ti group succeeds the Lower Silurian strata.
The Medina Formation (Map : No. 9), at its base, sweeps round by
Queenston, Hamilton, &e., below the great escarpment of that district,
and continuing its course, first towards the north and then towards
the north-west, comes out upon Georgian Bay near Cabot’s Head,
forms the extreme base of that promontory, and vuns, it is supposed,
in a narrow belt along the central part of the Manitoulin Isles. These
Medina strata consist chiefly of red marls, shales, and sandstoues,
capped by a grey freestone, known as the ‘“‘grey band.” On Lake
Ontario, they exceed 600 feet in thickness, but diminish considerably
towards their north-western limits. The green and red shales of the
Clinton division (No. 10,) with their interstratified limestone beds,
appear above the grey band of the Medina formation proper; and are
succeeded by the calcarcous shales and limestones of the Niagara for-
mation, holding Pentamerus oblongus, fig. 213, amongst their other
fossils. The Niagara limestone (Map: No. 11) appears te represent in
the Middle Silurian strata, the great Trenton limestone of the Lower
series.  Still higher in the scale, and farther to the west, follow suc-
cessively the Guelph dolomites (No. 12), the gypsiferous end fossil-
free strata of the Onondaga formation (No, 13), and the slightly de-
veloped Eurypterus beds of the Lower Ielderberg group. These
close tae Silurian series, The country between the upper part of the
JNiagara River and the north-eastern shores of Lake Huron, is occu-
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pied by these Middle and Upper Silurian formations, but their strata
are mostly concealed by Drift-deposits. The localities in which in-
structive exposures occur, have been mentioned under the separate
descriptions of each formation, at the commencement of this Part of
our Essay. The Clinton beds near the mouth of the Niagara River
are only a few feet injthickness, but they increase towards the north-
west, and attain, on the shores of Georgian Bay, a thickness of about
180 feet. The Niagara formation increases in the same directiou,
from about 249 or 250 feet, to probably about 400 feet. The Guelph
formation at its thickest part is estimated by Sir Wm. Logan at 160
feet. The Onondaga formation averages from 209 to 300 feet.

Still further to the west, a thin band of sandstone, belonging to the
Oriskany Formation (Map : No. 15), crops out above the Eurypterus
beds in the townships of Bertie, Cayuga, &c. This forms the base of
the Devonian series. It is succeeded by a large development of the
cherty limestones of the Corniferous Formation, (No. 16}, averaging
collectively about 200 (?) feet in thickness, and supposed to be the
source of the Petroleum supplies of that district. These are followed
by the encrinal limestone bands and calcareous shales of the Hamilton
(or Lambton) series (No. 17,) making up an additional thickness of
from 200 to 300 feet. Finally, at Kettle Point, and in the townships
of Warwick and Brooke, a few isolated patches of dark bituminous
shales, containing calamites and fish-scales, conclude the Devonisn
series as developed in this part of Canada. These bituminous shales,
are referred to the base of the Portage group (No. 18). The relations
of the Hamilton or Lawbton shales to the underlying Corniferous
strata, and the chief points of interest belonging to the occurrence of
petroleum in this region, have already been sufficiently discussed.

The Drift accumulations spread so generally over this western basin,
consist of thick beds of clay, overlaid in most places by deposits of
sand and gravel, with boulders of gneiss, syenite, limestone, and other
rocks. The thickness of the entire mass varies greatly, but in places
it exceeds 100 feet. 1n the upper Drift beds, or rather in those formed
out of Drift and other materials by Post-glacial influences, numerous
shells of existing fresh-water mellusks (planorbis, cyclas, &c.), occur
at different heights above our present lake-waters ; whilst there seems
to be an entire absence, in these beds, of marine or estuary types, such
a8 occur in deposits of a similar age in the St. Lawrence basin. Fence
the inference, that, at a comparatively recent geological period, our
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great lakes were united info one vast fresh-water sea, held back, on
the east, by an elevation of the gneissoid belt of the Upper St. Lawe
rence or perhaps by a huge glacier-barrier extending in that direction,
as explained on a former page.

7. The St. Lowrence Basin:—~This Basin is separgted from the
Basin of the Lakes, just described, by the gneissoid band, which,
passing southwards from the Lac des Chats on the Ottawa, crosses the
St. Lawrence at the Thousand Isles, and forms the Adirondack region
of New York. On the other hand, it i3 cut off from the Eastern or
Metamorphic Basin (although, strictly considered, this forms an isolated
central portion of its avea) by the great dislocation alluded to under
§5, above. This dislocation, accompanied both by a great upheaval
and the manifestation of active metamorphic forces, runs from near
the northern extremity of Lake Champlain to Quebec, and from thence
along the north shore of the Island of Orleans, and down the river and
gulf, as far as the coast of Gaspé, which it enters near the mouth of
the Magdalen River. The area of the St. Lawrence Basin thus includes
the peninsula between the gneissoid belt, the lower Ottaws, and the
Upper St. Lawrence, together with a large extent of the south shore
of the latter river, and all the porth shore from the Ottawa to the
Gulf, except a small portion (including the chief part of Quebec) lying
within the above mentioned line of dislocation. It may be considered
to include, also, the extreme eastern and southern parts of Gaspé ; the
Island of Anticosti, and the Mingan Islands. Towards the western
part of this area, more especially in thé peninsula just west of the
junction of the Ottawa and St. Lawrence Rivers, the Potsdam and Cal-
ciferous formations (Map : Nos. 3 and 4) are well displayed, together
with the Chazy and Trenton limestone beds (Nos. 5 and 6). Thelatter
occur also largely on the eastern side of the Ottawa, as around Mon-
treal, &c.; whilst the Utica and Hudson River formations extend
more particularly along each bank of the St. Lawrence up to (and on
the north, beyond) Quebec—apart from the small ares, immediately
around Quebec itself, cut off by the before-mentioned dislocation. At
the Falls of Montmorenci, the Trenton, Utica, and Hudson River di-
‘visions occur in force ; and the latter runs along the north side of the
Island of Orlesns. These formations occur also in the small outlying
basin of Lake St. John on the Upper Saguenay. The Trenton lime-
stones form likewise some isolated patches on the north shore of the
+Gulf, as at the Seven Islands, the Straits of Belle Isle, &c. ; whilst the
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Mingan Islands consist chiefly of the Chazy formation, the Trenton
beds appearing at the south side of Large Island, one of the group.
The northern shore of the Island of Anticosti is made up of Hudson
River beds, the rest of the island consisting of Middle Silurian strata.
In Gaspé, the Hudson River formation occurs on the north shore, be-
tween Cape Rosier and the River Marsouin. Eastward and southward
the peninsula is chiefly composed of strata referred to the Devonian
series, in which a thin seam of coal and numerous fossil plantsare met
with ; whilst along the Bay of Chaleurs and the coast south of Gaspé
Bay, the inclined Devonian beds are overlaid unconformably by a vast
thickness (amounting to no less than 300 feet) of Carboniferous sand-
stones and conglomerates, the Bonaventure Formation of Sir William
Logan. These strata, however, are quite destitute of coal.

Mounntainous masses of eruptive traps and trachytes occur towards
the more western extremity of the St. Lawrence Basin. These break
through Lower Silurian strata, and were formed, probably, during the
Upper Silurian or earlier part of the Devonian epoch. They are tra-
versed in most cases by dykes of more recent origin-—apparently
erupted towards the close of the Devonian period, or perhaps at a still
later date. The more important of these intrusive masses, comprise:
Rig-ud (in Vaudrend Co.) ; Mount Royal or the Montreal mountain ;
Montarville or Boucherville (in Chambly Co.) ; Rougemont (in Rou-
ville Co.) ; Beleeil (in Verchéres Co., near the Grand Trunk Railway) ;
Monnoir or Mt. Johnson, south of Belewil; and Yamaska. Other
masses of a similar character, as those of Brome and Shefford, lie just
within the Eastern or Metamorphic Basin ; but as these are evidently
connected with the above series, the whole may be described together.
The mountains of Montreal, Montarville, and Rougemont, are essen-
tially augitic traps or dolerites. They present a dark color in most
parts, and contain, in many places, distinct and comparatively large
crystals of augite ; Fig. 251.  Small granular masses of olivine, with

black grains of Magnetic Iron Ore and Ilmenite (mine-
rals described in ParT I1.) are also commonly present,
especially in the Montarville and Rougemont mountains.
These trappean masses are penetrated by dykes of white
or light-coloured compact trachyte (sce Part IIL.), which
contrin minute crystals of iron pyrites, and generally effer-

Fig.251.  vesce in acids from the presence of intermixed carbonate of

lime. The Rougemont mountain, is traversed also by granitic trachyte
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(Part I11.) of a grayish colour, and partly micaceous. The mount-
ains of Rigaud, Beleil, Monnoir, Yamaska, Shefford, and Brome, are
essentially granitic trachytes, consisting of light-coloured potash-feld-
spar, with small grains of black hornblende, or scales of brown or
black mica ; and usually containing, in addition, some small erystals of
yellow sphene (see Parr 11.) and grains of magnetic iron ore. Much
valuable information on the composition of these picturesque and in-
teresting mountains, is given by Ptofessor Sterry Hunt, in the Geolo-
gical Report for 1859. See also the Canadian Journal, Vol. V.,
P. 426, and the Revised Report of the Geological Survey, 1863.

The surface of the St. Lawrence Basin, like that of the Lake area,
is also very generally covered by thick accumulations of the Drift and
Post-glacial epochs : comprising clays, gravels, and boulders. But the
fossil shells, found in the upper part of these, are all of a marine or es-
tuary character. They ase referrible to species which still exist in the
Gulif of the St. Lawrence, or on the coast of Labrador. These shells
occur, not only on comparatively low levels, but at considerable heights
also, above the present surface of the sea. Some of the most noted lo-
calities comprise the neighbourhoods of Ottawa and Montreal; terraces
on the Montreal Monntain : one, nearly 500 feet above the sea-level ;
Beauport near Quebec, about 120 feet above the sea; and various ter-
races on the Lower St. Lawrence, the Ste. Anne River, the Matanne,
the Metis, &c., in the Gaspé peninsula, at heights varying from 40 or
50, to 445 feet above the present sea-level. It is evident, therefore,
that at the commencement of the Post-glacial or present period, the
entire or greater part of the St. Lawrence basin must have been deeply
submerged beneath the sea.

8. Tke Eastern or Metamorphic Basin of Canada :—This basin,
forming strictly, a portion of the St. Lawrence area, is separated from
the latter by the great dislocation already described in §§ 5 and 7. It
includes the site immediately under and around Quebee, the central
and southern part of the Island of Urleans, the south shore of the St.
Lawrence from a little west of Point Levis to near the Magdalen River,
and all the intervening area to the south (including the greater part of
the eastern townships, &c.) as far as the Province boundary. In the
more northern part of this region, the strata, consisting of the Calci-
ferous and Chazy formations (united into the Quebec group), are raised
along the lige of the before-menticned dislocation into a position ap-
parently above the horizon of the Trenton series. (See the remarks,
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on this point, under the head of the Calciferous Formation, towards
the commencement of the present Part of our Essay). They are also
highly inclined, and consist chiefly of black and other coloured grap-
tolitic shales, with associated beds of dolomite, limestone, &c. At a
certain distance south of the St. Lawrence, and more especially in the
counties of Bagot, Drummond, Shefford, Orford, Brome, Stanstead,
Sherbrooke, Megantie, Beauce, &g., these beds are much altered by
metamorphic action: being changed into gueiss-rocks, talcose and
chloritic schists, serpentines, variously coloured marbles, and other
rocks of a similar metamorphic character ; whilst their fossils become
gradually obliterated. They are associated also in many of these lo-
calities, with vast irregular masses of copper and iron ores; and are
traversed by veins containing galena, and here and there by auriferous
quartz-veins, These metallic deposits, with the marbles, slates, and
other economic substances of the region, are enumerated more fully
under the Calciterous Formation, on a former page. The alluvial
matters derived from the disintegration of the metamorphic rocks of
this Eastern Basin, contain grains and occasionally small nodules of
uative gold—as explained at the same place, and also under the des-
cription of that metal in Part II.  The Notre Dame and Shickshock
Mountains, au extension of the Alleghanian chain, belong to the north-
eastern part of this area. These mountains, which rise in places to a
height of 4,000 feet above the sea, consist of metamorphic strata
of the Quebec group, including vast beds of serpentine and intermixed
chromic iron ore. The eruptive granites of the Megantic Mountains,
and those which occur in Winslow, Hereford, Stanstead, Barton, Wee-
don, and other neighbouring townships, lie also within the limits of
this metamorphic zone.

ON THE ANNUAL AND DIURNAL DISTRIBUTION OF THE
DIFFERENT WINDS AT TORONTO.
BY G. T. KINGSTON, M.A.
DIRECTOR OF THE PROVINCIAL MAGNETIC OBSERVATORY, TORONTO.

The accompanying tables were derived from hourly records of the
wind with Robinson’s anemometer in the years 1853 to 1859 inclusive,
during which period, with very few and short interruptions, the instru-
ment was in continuous operation.
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The monthly and hourly resultant directions and velocities include
only the years 1854 to 1859, and were computed from the well known

formula

5 Z(vsin 6) —__ S (vcosb)
0= e § P/
tan 2(1} co8 0)’ % COoS 5

RESULTANT DIRECTIONS IN THE DIFFERENT MONTHS.

A comparison of the monthly resultant directions given in table I.
shews that the general direction of the atmospheric current is con-
siderably more from the westward in the winter than in the summer
months, the monthly resultants oscillating about N. 43° W. from April
to September inclusive, and about N. 72° W. during the remaining six
months,

There is a much nearer approach to uniformity of direction in the
different years for some months than for others; for instance, taking
the angular difference between a monthly partial resultant in a parti-
cular year and the corresponding monthly resultant for the six years as
a rough measure of the irregularity of the partial resultant, it is found

- that the averages of these differences are 7° for January and about 759
for June and July. The quarterly averages of the differences are for
winter (commencing December 1st), 20°; for summer, 53°; for
spring, 29°; and for autumn, 27°: their half-yearly averages being 46°
from April to September inclusive, and 19° from October to March.

RESULTANT VELOCITIES AND MEAN VELOCITIES IN THE DIFFERENT
MONTHS.

The resultant velocities and mean velocities have each their maximum
in March and their minimum in July. The change from month to
month is regular in both, with the exception of a small interruption of
continuity in August, and another in December.

RESULTANT DIRECTIONS OF THE WIND IN THE DIFFERENT HOURS.

Confining our attention in the first instance to the annual resaltants
given in table II., we find that during the hour commencing noon the
resultant wind is from N. 103° W., its extreme distance on the left of
north. From this point, at whic! e wind is nearly steady during the
three hours commencing at noon, it draws round regularly and continu-
ously till it makes its nearest approach to the north (N. 38° W.)at 5
A.M., about which point it remains nearly steady from midnight to 7
A.M. It then rapidly recedes again to the westward.
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The extreme recession of the resultant direction from the north takes
place during the first three hours after noon in all months excepting
in November, when it occurs between 11 a.M. and noon, and in Decem-
ber, when it is between 3 .M. and 5 p.M. It occurs in May between
1 pm.and 2 ».m,, but in a contrary direction to that of all other
months, being 108° to the east of north.

The hours of nearest approach to the north are not so well marked
and are included within wider limits. For most months they were
found between midnight and sunrise, but in May, June and November
they occur in the early part of the night. The angular diurnal range
in the direction of the resultant is 180° in July (its maximum) and
15° in November (its minimum). The guarterly averages of the diur-
nal ranges are 25 from December to February, 85° from March to
May, 152° from June to August, and 65° from September to Novem-
ber ; also the half yearly averages are 135° from April to September,
and 29° from October to March.

MEAN RESULTANT VELOCITIES OF THE WIND IN THE DIFFERENT
HOURS.

By table III. it is seen that the maximum resultant velocity for the
whole year occurs during the hour commencing | ».m., and the mini-
mum during the two hours between 4 a.M. and 6 a.m., the progression
being continuous from the maximum to'the minimum and to the maxi-
mum again, if the second place of decimals be disregarded.

The maximum takes place in one of the three hours commencing
noon in every month but April and May, when it is found in the hours
commencing at 9 p.M. in April and at 7 a1, in May. The hours of
minimum are not well marked in the separate months, aud in July,
August and September there is a double progression.

MEAN VELOCITIES OF THE WIND IN THE DIFFERENT HOURS.

On the average of the year, as shewn in table IV., the maximum
velocity is from I p.M. to 2 p.M., and the minimum from 1 a.M. to 2
AM. The maximum oceurs in every month during one of the four
hours commencing noon, and the minimum in most months within
three hours of midnight, a prominent exception being in December,
when the minimum is at 7 a.m.
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MEAN VELOCITIES OF THE WIND IN DIFFERENT DIRCTIONS.

vom table V. which includes only the winds at the six observation
hours, we learn that the wind has a maximum mean velocity of 10.90
miles per hour when it blows from N.W., and a minimum mean velocity
of 5.22 miles when it blows from S.E. There is an interruption to the
continuity of the progression amounting to a second maximum at about
E.N.E. and a second minimum at about N.N.E.

ANNVUAL DISTRIBUTION OF THE DIFFERENT WINDS WITH RESPECT
TO DURATION.

The results given in tables I. to IV. depend on the velocities as well
as on the durations of the different winds; and as the average velaci-
ties in some directions are much greater than in others, these tables
convey but indirect information as to the comparative prevalence of
the different winds with respect to their duration. To supply this
want tables VI. to IX. are given which were computed in the follow-
ing manner. :

From the monthly abstracts which give the direction of the wind
during every hour of every day, tables for each month in the seven
years 1853 to 1859 were formed, containing the number of times
during like hours that the wind blew from each of the sixteen princi-
pal points, as well as the number of absolute calms in each group of
like hours. By combining these tables the two following auxiliary
tables were prepared.

Table (A) giving the absolute durations in hours of the different
winds and of the calms for the several months, each month embracing
the observations of seven years.

Table (B) The absolute durations of the different winds and of the
calms for each of the twenty-four hours, each hour including all the
winds recorded for that hour in the seven years.

Table V1. is derived from table (A) by expressing the absolute dura-
tion of each wind in each month and in the year, in terms of the monthly
and annual mean durations for all winds. It is designed to give, for
each month separately, and for the year collectively, a comparative
view of the duration of the different winds.

It appears that winds from between S.5.W. and north. have a more
than average duration as compared with other winds taking the year
roudd; but it is only those from N.N.W. whose duration exceeds
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the average in each separate month. Winds from E.N.E. and E. are
above the average on the whole year as well as in each separate month
but December, January, February, and August.

The north wind is above the average of all winds on the whole year,
and is above the average in some months and below it in others, but
without any perceptible annual period.

The duraticn of the south wind is below the average of all winds,
tuking the whole year collectively, as well as in each separate month
but May, June, July and August.

The wind of maximum duration for the whole year collectively is
N.N.W. and the wind of minimum duration S.E. with a second maxi-
mum at east and a second minimum at N.N.E,

The principal maximum is found at some point between W.S.W. and
N.N.W. in seven months; but in April, May and June east winds are
the most frequent, and in July and September the most frequent wind
is from S.S.W.

The wind of least duration is from S.E., S.S.E. or south in seven
months ; but in May, July, August, and September,* the least fre-
quent wind is from W.S.W., and in June it is from N.N.E.

In table VIIL. the durations of the same wind in the different months
are compared. As the months are of different lengths, instead of com-
paring the absolute durations, which for the longer months would be
unduly great, this table is obtained by expressing the numbers of table
VI. in terms of the aunual arithmetic means for the several winds.

The change in duraiion from month to month exhibited by this
table is very irregular, excepting in the case of the south wind, which
decreases in duration continuously from its maximum in June to its
minimum in December, the maximum being to the minimum nearly
in the ratio of 8 to 1.

If N; be taken to denote the ratio which the duration of winds from
the three points N.N.W., north and N.N.E. in the six winter months
{October to March) bears to the duration of the winds from the same
three points in the summer half year, and if N; be the corresponding
ratio when the winds from north are associated with those from the
three points on either side of it from W.IN.W, to E.N.E,, the ratios
for the analogous combinations about the three other cardinal points
being represented by S, S;, Es, E;, Wy, Wy; it is found that

* In September, the duration of the wind from BE.S.E. is the same as that from W.S.W.
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Ny=0.91; S;=0.49; E;=0.65; W,=2.,24;
N,=1.0l; S;=0.91; E,=0.70; W,=1.39;
Again, if the durations of the winds in the northern and in the
western groups be compared with those of the groups diametrically
opposite, and ( ) be employed to denote the ratio whose first term is

the duration of the winds from the three points about north, the ratios
between the other groups being expressed in an analogous manner, we

have
N N w w
i ) =1.94;5135) =1.36;{5) =2.18;{x) =2.25;
Wmt"(s)s 9 ’(s), ’(E)s (L)7 ;
Summer =1.04; =1.22; =0.63; =1.13;
Year =1.34; =1.30; =1.25; =1.59;

DIURNAL DISTRIBUTION OF THE DIFFERENT WINDS WITH RESPECT
TO DURATION.

The comparative durations, for each hour, of the sixteen winds and
the calms are obtained by dividing the absolute duration of each wind
in the hour by the average duration of all winds, including ealms, in
the same hour. The results are given in table VIIL.

From this table the following facts may be gathered :

L. The durations of the winds from W.S.W. to N.N.W. inclusive,
for each hour separately, as well as for all hours collectively, are above
the average duration of all winds.

II. The durations of winds from E. to E.N.E., taking the twenty-
four hours collectively, are above the average; and excepting from
2 A.M. to 3 A.M., one or other or both of these winds are above the
average at all hours.

I1I. The durations of the north winds are above the average for the
whole day collectively, and have a marked diurnal period, then- dura-
tions being above thé average duration of all winds from 9 p.x. to
9 A.M., and below the average from 9 .M. to 9 A.x,

IV. The south winds have a duration less than the average of all
winds, taking one hour with another, and t}ey also have a diurnal
period, their durations being above the averag duration of all winds
from 10 A.11. to 6 p.m., and below the average during the rest of the
twénty-four hours.
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V. The principal maximum occurs with the wind from 8.8.W. from
11 A.M. to 4 P.M., namely, during a portion of the time when the dura-
tion of the south wind is above the average, aund it occurs with the
N.N.W. and north winds mostly at the hours when the duration of the
north wind is above the average, a second maximum vibrating from
east to E.N.E. during the whole of the day and night. From 9 a.m.
to 11 A.M., and from 4 p.m. to 7 p.M., namely, when the north and
the south winds respectively are near their averages as compared with
other winds, and when the winds in the N.W. quadrant are more
equally distributed among its several points, the easterly or second
maximum surpasses in value the westerly or principal maximum.

The character of the diurnal periodicity of the different winds is more
apparent in table IX.,, in which the duration of each wind at each hour
13 expressed in terms of the average duration of that wind in the twenty-
four hours.

If the columns corresponding to the four cardinal points be examined,
it is found that the west wind, during the night, is mostly above the
twenty-four-hour average, and below that average during several hours
of the day; but the range is small, the maximum being to the mini-
mum in the ratio of 1.36 to 1.

The east wind from 8 a.M. to 9 p.m. is above the twenty-four-hour
average for that wind, and is below the average from 9 p.M. to 8 A.m,,
its diurnal range, or the ratio of the maximum to the minimum, being
2.40 to 1. The north wind is above the average from 10 p.m. to
9 4.M., and below the average from 9 a.m. to 10 p.m., and has a range
of 3.44 to 1. The south wind is above the average from 10 a.m, to
7 p.M., and below it from 7 v.m. to 10 A.M. Its range is 4.82 to 1.

Calms occur eight times as often between midnight and 1 a.m. as
they do between 1 p.m. and 2 p.m. The hours of maximum and mini-
mum frequency of calms are very nearly the same as those of minimum
and maximum mean velocity, a correspondence which, as appears from
table VIL., does not hold in the case of the annual distribution of
calms.
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TABLE L

Resultant Direction, Resultant Velocity, and M'ean Velocity of the Wind,
for each Month,
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TABLE IL
Monthly and Annusl Resultant Direction of the Wind, for each hour of Toronte
Astronomical Time, for the period 1854 to 1859 inclusive.
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TABLE 1II.

Monthly and Yearly Resultant Velocity of the Wind, for each hour of Toronto
Astronomical Time, for the period 1864 to 1859 incluaive, the velocities
being in miles per hour,
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TABLE V.
Monthly and Yearly Mean Veloeity of the Wind, for each hour of Toronto Astro-

pomical Time, for the perlod 1864 to 1859 inclusive, the velocities being in
miles per hour.
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TABLE V.
Mean Velocity of the Wind, arranged according to its direction, for the
period 1853 to 1859 inclusive.

ON THE ANNUAL AND DIURNAL DISTRIBUTION

20

v ke S IR UL D r, 21 o
He m 5 o .._eor_ gnnsnisgirensginge,
5 o ,, S D DD it ket e
&9 LIPS -
28 3 T 3
Rl | -12quaddq
HY | 3 g o —
% . n
) z3 2 m 5 L 19qUIDA0N
..... —_ el i q
N =] 55 = e R R N L T
13 I I A R el = - ke Zh b~
ke | Eg =g ® I oaaqopp| SEXEESRIZESERERAL
Rnw N.O. S....m m ' ST MCECE miri 2 et i
I —_ —— s o o
——— )Wl.- ‘M e 5 04314”%330355525%
— = 839 Jequdsdeg| LS LTRERASIS <R
- ~ B = MmO SE S S E
T .3 e .
S& W.O M % m ! SIS T SRS IS R e N R~
~ ) ,osndny [ SILER A RnEANGnan T s~

s - T % ® g O CCE A OTCTmmESE
M~ By = e 2 T e = e — - s o -
P 55 T TS @ COSRCE RNV =NENRN SR
a5 | 2% 2ot E fmp| ERBISARNIACLIRGEIR

» o a " it S Dt 1t E DD iyt

——e =23 [ P, [y o o

L -5 P L T S

K3 | g2 R S548 | ounp| SIEARIEIILRIGIGAR

P P ) ] = d 8 CEE e m S CS e O~
= 0" i N -

———| - < 5 2§ & LML NI LSS ERO G
o . | [ m - S| RBERTFSSBuECERSFRaER
in g3 © s ® B L L e
nz &g "‘ R4 8 L e [ [pu— . .
chad ar R e g O S LN NN DR e

RS, [ L oH O . ‘pady %.95107704.4«5..40..7791150

M.N.v..o ¢ : e CCE M CEC
— P =
. B @ g w2 b T — m—
) Y] 8 0o 2 a S ks T Sy lv et
= < S a = 5 _ AoLugg ERBESFIEINFERNEHEIE
aa< | R mmC TR mmmeiai~ S
0 8= 5 pf———— e
3 ! AR CIND LIS D LIS TN
= a8 8 | fonqey| FERLERTHRSASELIRZ
Mo » m =1 e PO C TS MmN =D
< .W N — e o ——
= - |
e VT VAT R e S o s
3 : £3 < 2 || swnup| ARERSINARZRGREZER
SN e’ Sk 8a | O DS EESS S i
sx» | s» R R wr T
B2 54 3R od ok e )
28 | 22 ges® e il BuE BuE Y
5% | £ M BFiy AR fr i AB T 72
5 :
[SER =P 2w o s 6P BRES




21

DIFFERENT WINDS AT TORONTO.

TABLE VII,
Ratios shewing the comparative durations of each separate wind in the different

monthg, being the numbers in Table VI. expressed in terms of the Annual

Means.
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TABLE

Ratios shewing the comparative duration of different winds at each separate
duration of all winds

T — — e
Toronto | ‘ :
Astronomical N. [N.N.E. N.E. :E.N. E.’ E. , ES.E S.E. | SSE.| S

time. f i

0 0.61 | 0.83 | 0.43 { 0.86 | 1.61 , 1.02 | 0.78 | 0.96 | 1.65

1 0.55 | 0.28 | 0.44 | 0.98 | 1.54 | 1.04 1 0.80 | 0.99 | 1.6

2 0.50 | 0.20 | 0438} 0.86 | 1.8 | 1.05 | 0.70 | 0.94 | 1.62

] 0.5¢|0.2510.99 | 0.96 | 1.76 [ 1.12 | 0.69 | 0.96 | 1.31

1 0.6110.31 | 0.45 [ 1.0111.8¢ [1.00{0.71]0.81]1.16

5 Po.14|0.3¢ | 0.58 | 1.14 | 1.72 | 0.86 | 0.54 | 0.75 | 1.00

8 - 0.70{0.40 | 0.59 | 1.30 [ 1.5 [ 0.67 [ 0.46 | 0.66 | 0.97

L1 0.58 { 0.44 | 0.68 ' 1.82 | 1.88 | 0.71 | 0.38 | 0.51 | 0.m1

8 "0.94 | 0.53 [ 0.66 | 1.24 | 1.0 | 0.51 [ 0.456 | 0.89 | 0 54

9 1.08 | 0.68 | 0.73 | 1.22 | 1.18 | 0.46 | 0.33 | 0.41 | 0.44

10 1.2910.80 | 0.77 [ 1.22 | 1.04 | 0.48 | 0.87 | 0.85 | 0.40

1 1.46 | 085 [ 0.66 [ 1.00 [ 1.05 | 0.41 [ 0.85 | 0.81 | 0.39

12 1.59 1 0.97 | 0.86 [ 1.05 [ 0.88 | 0.41 [ 0.31 | 0.25 | 0.87

13 1.54 | 1.14 | 0.98 | 1.01 | 0.79 ] 0.35 | 0.81 | 0 25 { 0.89

14 1.62}1.26|1.02!0.98]0.54{0.35)0.27)0.25]0.87

15 172 | 1.24 0,97 [ 1.0 {o.52 } 0.34 [ 0.27 } 0.21 | 0.42

16 1.66 [ 1.18 ] 0.98 [ 1.12 | 0.%6 | 0.33 | 0.21 ! 0.27 | 0.35

17 1.6211.318§1.031.16§ 0.77 | 0.84 | 0.19 | 0.33 | 0.87

15 1.54117{1071]1.13|0.86] 0.83]0.24 0.29 | 0.39

19 1.46 { 1.07 | 1.02 1 1.18 | 1.07 | 0.85 | 0.27 | 0.24 | 0.41

20 1.19 { 0.86 | 0.92 | 1.34 | 1.86 | 0.54 | 0.35 | 0.27 | 0.44

21 0.96 | 0.64 | 0.8¢ 4 118 } 1.55 1 0.75 | 0.46 | 0.87 | 0.66

29 079 0.53 | 0.53 | 1.04 | 1.57 | 0.93 | 0.70 | 0.62 | 1.12

23 0.62|0.48 | 0.44 | 0.96 [ 1.52 | 1.08 | 0.80 [ 0.73 | 1.5




DIFFERENT WINDS AT 10RONTO. 23

VIII.
bour, being the absolute durations at the hour expressed in terms of the Mean
«t the same hour.

Toronto
SSW.| SW. [WSW., W. /WXNW| NW. NNW| Ciixs. i Astl;‘i);%mim
i )
£.62 ] 1.16 | 1.05]1.28 | 1.14 | 1.10 | 1.00 | €.2 } 0
1,87 1.16 | 1.12 | 1.19 1 1.12 | 1.14 { 0.96 |  0.22 ; 1
1.91{1.0¢ | 1.16 11,23 | 1.08{1.04 ] 108 027 :
1.88{ 1.11 ] 1.12 ] 1.28 ] 1.08 | 1.05 | 1.22 | 0.36 3
1.67] 1.21 | 1.00 | 1.22 | 1.06 | 1.12, 1.27| 0.55 4
1.48 1 1.80 1.1 1.13 | 1.20 | 1.04 | 1.28 | 0.86 ;
1.24 | 1.54 | 1.20}1.13 | 1.13 | 1.29 | 1.85 | 0.99 s
1110 1.87 {1.28 | 1.10 | 1.31 | 1.1 | 1.56 | 1.1 1
0.87 | 1.36 | 1.84 { 1.29 [ 1.25 [ 1.22 | 1.66 | 1.46 8
o7 ] 1.06{1.85|1.29]1.31|181]|1.69( 1.68 9
0.6811.00 | 1.84 | 146 | 1.28]1.24{167| 1.6% 10
0.14 | 0.9+ ]1.38 | 1.40 | 1.22]1.80 ] 1.66 | 1.68 11
0.680.95|1.8¢ [ 184]1.26{1.29]1.50] 1.82 12
0.65 | 0.90 |.1.40 | 1.0 | 1.22 | 1.85 [ 1.61 | 1.80 18
0141090 | 1.88 ] 1.241.85] 144 { 152 1.49 14
0.68 10.95 | 1.26 ] 1.23]1.88 | 1.85|1.62| 1.52 15
0.67 1 0.90 | 1.20 ] 1.28|1.45| 1.28 | 1.65| 1.56 16
0.65 | 0.92 | 1.22]1.83)1.35]1.388]1.70| 1.47 11
0.69 | 1.05 | 1.14 { 1.22]1.58 | 1.31 | 1.60| 1.60 18
0.75 | 1.08 | 1.22 | 1.8¢ | 1.82 | 1.26 | 1.48 | 1.49 19
0.96 | 1.26|1.26; 1.42 | 1.24 1 1.25 [ 1.48 | 0.96 20
1.28 | 1.20 | 1.26 | 1.40 | 1.2 | 1.31 {112 ] o0.64 21
1.65 1 1.22 | 1.21 1 1.29 | 1.20 | 1.24 | 1.06 | o0.41 22
M.69 | 1.17 [ 1.05 | 1.26 | 1.12 ! 1.14 { 1.06 | 0.89 23
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TABLE
Ratios shewing the comparative duration of each scparate wind in the different
duration of the same

Toronto
Astronomicalll N. |NNE.| NE. |ENE.| R [ESE.| SB, |SSE. | &
time.
0 0.66 | 0.46 § 0.569 | 0.79 | 1.26 | 1.59 | 1.71 } 1.90 | 2.12
1 0.561 ] 0.39 {0.61 | 0.85 | 1.21 }1.62 | 1.76]1.961{ 2.12
2 0.46 1 0.40 } 0.59 | 0.79 | 1.40 | 1.64 | 1.53 | 1.86 | 2.08
3 0.560 ] 0.89 | 0.563 { 0.88 | 1.88 ] 1.%56 | 1.561 { 1.90{ 1.70
4 0.5610.43 0,61 ] 0.92 | 1.44 | 1.56 { 1.56 ] 1.60 | 1.49
b 0.6810.47 |0.72{1.04§1.34! 1.84 [1.18| 1.481! 1,29
[ 0.6410.66 )0.80)1.19}1.24 1.06 | 1.0} } 1.30 | 1.25
ki 0.76 | 0.61 [ 0.93 { 1.21 | 1,08 | 1.11 { 0.83 | 1.01 | 0.91
8 0.86 } 0.74 } 0.90 } 1.13 | 1.02 | 0.80 | 1,01 ] 0.77 | 0.69
9 0.9910.94 | 0.99 1! 1.12 { 0.96! 0.72 [ 0.72 | 0.81 | 0.57
10 1.1711.11 ) 1.05 ) 1.12 | 0.82 | 0.67 | 0.80 | 0.69 | 0.51
11 1.8411.28{1.16{0.91 | 6.82 | 0.64 { 0.88 | 0.61 { 0.50
12 1.46 1 1.85) 1.17 1 0.99 } 0.69 | 0.64 | 0.67 } 0.49 | 9.48
18 1.4111.59 | 1.34{0.92 | 0.62 | 0.66 | 0.67 | 0.49 | 0.50
14 1.49 ) 1.%56} 1.89 ; 0.90 | 0.66 | 0.65 | 0.59 | 0.45 | 0.48
15 1.56{1.78 [ 1.82{0.92 { 0.60 | 0.53 { 0.59 | 0.41 | 0.64
16 1.62 1 1.64 ) 1.34 ) 1,02 ] 0.6} 0.52 | 0.46 | 0.53 | 0.44
11 1.49 | 1.64{1.40 1.06 | 0.60 | 0.63 |{ 0.41 { 0.65 | 0.47
18 1.41}1.63}1.46 ) 1.03 | 0.68 | 0.51 | 0.52 ] 0.67 ] 0.50
19 .34 ] 1.49 1.3§ 1.08 | 0.84 | 0.656 { 0.59 { 0.47 | 0.58
20 1.09{1.20 | 1.25{1.23|1.07|0.84] 0.7 ] 0.53 | 0.57
P2 0.8810.89 ! 1.14 { 1.08 | 1.22 | 1.17 { 1.01 | 0.713 | 0.85
22 0.7810.74 1 0.72 1 0.95]1.2311.451 1.53 | 1.23] 0.44
28 0.6710.60{0.61 :0.88 ) 1.191.86{ 1.76 | 1.54} 1.96
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IX.
hours, being the absolute durations at the hour expressed, in terms of the Mean
wind for all hours.

SS.W.1 8. W. [W.SW.! W. {WNW| N.W. NNW.| Caius, Asgﬁz‘;ﬁcal
time.
1.62 ] 1.04 | 0.85} 0.97 | 0.92 | 0.89 | 0.71 0.23 0
1.67 ] 1.04 | 0.91 | 0.94 | 0.90 | 0.93 | 0.68 0.20 1
1.70 | 0.93 | 0.95 { 0.97 1 0.87 { 0.85 | 0.77 0.2 2
1.68 | 1.00 | 0.91 | 0.97 | 0.87 | 0.85 | 0.87 0.88 38
1,401 1.09 | 0.89 | 0.96 ; 0.85 | 0.91 { 0.90 0.60 4
1.2211.1710.90 | 0.89 | 0.97 { 0.85 { 0.91 0.79 5
1.111.20{0.98 | 0.89 | 0.91 | 1.04 |{ 0.96 0.90 6
0.99|1.231{1.04 {0.87|1.06|0.98}1.10 1.02 7
0.78 1 1.22}1.09 1.02]1.01 0.99)1.18 1.34 8
0.69{0.95{1.10 {1.02]1.05 | 3.06) 1.20 1.54 9
0.61)0.9011.09)1.18{1.08]1.01%1.19 1.58 10
0.66 | 0.84  1.12 [ 1.06 { 0.98 { 1.06 { 1.18 1.49 11
0.6110.85|1.0911.081.011.04|1.13 1.67 12
0.56 | 0.81 | 1.14 { 0.98 | 0.98 | 1.09 | 1.14 1.66 i3
0.66 {0.81 | 1.12 | 0.97}|1.09 | 1.17 | 1.08 1.36 14
0.6 } 0.85 | 1.03 ) 0.97 1.11 ] 1.09 | 1.15 1.39 16
0.60 1089 [0.99(1.01{1.19] 1.04 | 1.17 1.48 18
0.6810.8370.99)1.05/111]}1.08{1.20 1.85 17
0.62 10.94 {0.93]|0.9611.11 { 1.06 | 1.18 1.47 18
0.67 1 0.97:0.99]1.061.07] 1.0l 1.05 1.3% 19
0.86 11.121.08}1.12 ; 1.00 | 1.0} | 0.99 0.88 20
1.14 | 1.16 { 1.03 { 1.10 | 1.03 | 1.06 | 0.50 0.69 21
1.8811.10 1 0.98 ;1 1.02 | 0.97 | 1.01 | 0.75 0.38 22
1;61 1.0610.85 | 1.00 { 0.90 | 0.93 | 0.75 0.86 28
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A NEW PROOF OF THE EXISTENCE OF THE ROOTS OF
EQUATIONS.

BY THE REV. GEORGE PAXTON YOUNG@G, M.A., TORONTO.

The equation of the m* degree,

(@) =a"+a2™ 4 +a,=0, (1)

has a root. For, y and z being real variables,
S(y++/"12) = P(cos A+ /=1 8in A);

where P apd A are real. When y and = receive the definite values
y; and 2, let P and X become P, and A, respectively ; and let P} be
the least possible value of P2, Then y,+ +/=i z,, or, a3 we may call
it, a4y, is a root of the equation,

f (@)—P, (cos A+ /=7 sin ,)=0. 2)

Let n be the greatest number of roots equal to z, which this equation
has. Then f(z)— P, (cos A, + /=1 sin A;) is divisible by (z—~2,)*
without remainder : which we may express by putting

F(@)=P, (cos M+ /=T sin \)=(z—ax,)" { F (2)}.
Take zy=a,+% (cos ¢+ /=7 sin p)=a,+%. Then
Fzg)=F(z,) + Xk + X b 4 &e.;

where X,, X, &c., are clear of 2. In order to separate the real from
the imaginary parts in the value of F (z;), put

F (2)=d (cos O+ /=7 sin 6), Xy=2B (cos ¢+ /=1 8in ¢),
and so on. Since equation (8) is independent of the particular value
of 2, we may substitute a, for = in that equation. Then

Fla)=P, (cos\+ /=3 sin N) +4° § F(2)+ X, h+§e.}
=P,co8 \;+k" 4 cos (np+6) + ......
+ /=7 { Py sin A+ 4 sin (n ¢+ 6)+ &l

®
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By putting S = A" cos (np+60) +§c,and T=4"4 sin (ndp+0) + e,
this becomes
J () =(Picos A + 8) + /=7 (P sin M+ T);
which again if Pi=(P, cos A+ 8)*+ (P, sin X, + T)", may be written
F(z) =Py(cos B+ /=1 sin B).
Since P is a particular value of P*, and since the least value of F*is
P}, Pi— P cannot be negative. But

P:—P3=2 P (8cos \,+Tsin A)) + S+ 7°
=2 k" AP, cos (np+0-—-N)+de.____ (4)

We give only the first term in the expansion of P§— P} according to
the ascending powers of 2. The other terms contain powers of &
higher than the 2. Now suppose if possible that P, is not zero.
From the manner in which F (z) was taken in equation (3), F(z,) is
not zero ; for if it were, F(x) would be divisible by 2-z,, and there-
fore there would be more than » roots of equation (2) equal to z,:
which we supposed not {o be the case. Hence 4 also, whichis a
factor of F (a,), is distinct from zero. Take then n¢ such [fand A,
being determined, the former from F(z,), and the latter from f(z;)]
that cos (n¢+6—N,) may be distinct from zero, and have its sign
opposite to that of 4P,. Then cause %, always remaining positive,
to approach iﬁdeﬁnite)y near to zero; till the sign of the whole
expression for Pi— P?in (4) is the same with that of its first term.
The sign of that first term is necessarily negative. Therefore the
sign of P{— P{ is ultimately negative : which, however, we have seen
to be impossible. Therefore P, carnot but be zero. Hencef'(z,) is
zero; and z, is a root of equation (1),
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PROCEEDINGS OF THE ‘BRITISH ASSOCIATION.

For the following valuable extracts from the proceedings of the
British Association for the Advancement of Science, we are indebted
to the Reports of the London dtkeneum. The Asscciation met at
Newcastle, under the Presidency of Sir Wm. Armstrong.

EXTRACTS FROM THE PRESIDENT'S ADDRESS.

The history of railways shows what grand results may have their origin in
small beginnings. When coal was first conveyed in this neighbourhoed from the
pit to the shipping-place on the Tyne, the pack-horse, carryiug a burden of 8 cwt,,
was the only mode of transport employed. As soon as roads suitable for wheeled
carriages were formed, carts were introduced, and this first step in mechanical
appliance to facilitate transport had the effect of increasing the load which the
horgse was enabled to convey from 8 cwt. to 17 ecwt. The next improvement
consisted in laying wooden bars or rails for the wheels of the earts to run upon,
and this was followed b the substitution of the four-wheeled waggon for the
two-wheeled cart. By this further applieation of mechbanical principles the
original horse loud of 3 cwt. was augmented to 42 ewt. These were important
results, and they were not obtained without the shipwreck of the fortunes of at
least one adventurous man whose ideas were in advance of the times in which he
lived. We read, in a record published in the year 1849, that “one Master
Beaumont, a gentleman of great ivgenuity and rare parts, adventured into the
mines of Northumberland with his 30,0001, and brought with him many rare
engines not then known in that shire, and waggons with one horse to carry down
coal from the pits to the river, but within a few years he consumed all his money
and rode home upon his light horse.” The next step in the progress of railways
was the attachment of <lips of iron to the wooden rails, Then came the iron
tramway, consisting of cast-iron bars of an avgular section : in this arrangement
the upright flange of the bar acted as a guide to keep the wheel un the track.
The next advance was an important oue, and covsisted in transferring the
guiding flange from the rail to the wheel; this improvement enabled cast-iron
edge rails to be used. Finally, in 1820, after the lapse of about 200 years from
the first employment of wooden bars, wrought-iron rails, rolled in long lengths,
and of suitable section, were made in this neighbourhood, and eventually super-
geded all other forms of railway. Thus, the railway system, like all large
inventions, has risen to its present importance by a series of steps; and so
gradual has been its progress, that Europe Qnds itself comwitted to a gauge
fortuitously determined by the distance between the wheels of the carts for
which wooden rails were originally laid down.

Last of all came the locomotive engiue, that crowning achievement of mechan-
ical science, which enables us to convey a load of 200 tons at a cost of fuel
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searcely exceeding that of the corn and hay which the original pack-horse con-
sumed in conveying its load of 3 cwt. an equal distance.
» » » * L 2 » * » »

In thus glancing at the history of railways, we may observe how promptly the
inventive faculty of man supplies the device which the circumstances of the
moment require. No sooner is a road formed fit for wheeled carriages to pass
along, than the cart takes the place of the pack-saddle : no sooner is the wooden
railway provided than the waggon is substituted for the cart: and no gooner is an
iron railway formed, capable of carrying heavy loads, than the locomotive engine
is found ready to commence its career. As in the vegetable kingdom fit condi-
tions of soil and climate quickly cause the appearance of suitable plants, so in the
intellectual world fitness of time and circumstance promptly calls forth appro-
priate devices. The seeds of invention exist, as it were, in the air, ready to
germinate whenever suitable conditions arise, and no legislative interference is
needed to insure their growth in proper season.

* * * » * [ » » »

To persons who contend that all geological phenomena may be attributed to
causes identical in nature and degree with those now in operation. the formation
of coal must present peculiar difticulty. The rankuess of vegetation which must
have existed in the carboniferous era, and the uniformity of climate which
appears Lo have prevailed almost from the Poles to the Equator, would seem to
imply a higher temperature of the earth’s crust, and an atmosphere more laden
with humidity and carbonic acid than exist in our day. But whatever may have
been the geological conditions affecting the origin of coal, we may regard the
deposits of that minerel as vast magaziues of power stored up at periods immea-
surably distant for our use.

The principle of conservation of force, and the relationship now established
between heat and motion, enable us to trace back the effects which we now
derive from eoal to equivalent agencies exercised at the periods of its forination,
The philosaphical mind of George Stephenson, unaided by theoretical knowledge,
rightly eaw that coal was the embodiment of power originally derived from the
sun  That small peneil of aolar radintion which is arrested by our planet, and
which constitutes less than the 2,000-millionth part of the total energy sent forth
from the sun, must be regarded as the power which enabled the plants of the
carboniferous period to wrest the carbon they required from the oxygen with
which it was combined, and eventually to deposit it as the solid material of coal.
In our day. the reunion of that earbon with oxygen restores the energy expended
in the former process, and thus we are enabled to utilize the power originally
derived from the luminous centre of our planetary system.

But the agency of the sun in originating coal does not stop at this point. In
every period of geological history the waters of the ocean have been lifted by the
action of the sun and precipitated in rain upon the earth. This has given rise to
all those sedimentary actions by which mineral substances have been collected at
paiticular localities, and there deposited in a stratified form with a protecting
cover to preserve them for future use, The phase of the earth’s existence suita-
ble f:n' the extensive formation of coal appears to have passed away for ever; but
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the quantity of that invalunble mineral which has been stored up throughout the
globe for our benefit is sufficient (if used discreetly) to serve the purposes of the
human race for many thousands of years. In fact, the entire quantity of coal
may be considered as practically inexhaustible. Turning, however, to our own
particular country, aud contemplating the rate at whick we are expending those
seams of co.. which yield the best quality of fuel, and ean be worked au the least
expense, we shall find much cause for anxiety. The greatness of England muck
depends upon the superiority of her coal in cheapness and quality over that of
other nations; but we have already drawn from our choicest mines a far larger
quantity of coal than has been raised in ull other parts of the world put together,
and the time is not remote when we shall have to encounter the disaivantages of
increased cost of working and diminished value of produce.

Estimates have been made at various periods of the time which would be
required to produce complete exbaustion of all the aceeseible coal in the British
Islands. These estimates are extremely discordant; but the discrepancies arise
not from any important disagreement as to the available quantity of eoal, but
from the cnormous difference in the rate of consumption at the various dates
when the estimates were made, and also from the different views which have been
eutertained as to the probable increase of consumption in future years. The
quantity of coal yearly worked from DBritish mines has been almost trebled
during the last twenty years, and has probably increased tenfuld since the eom-
mencement, of the present century ; but as this increase has taken place pending
the introduction of steam navigation and railway trapsit, and under exceptional
conditions of manufactwing development, it would be too much to assume that it
will continue to advance with equal rapidity. The statistics coilected by Mr.
Hunt, of the Mining Records Office, show that at the end of I861 the quantity of
coal raised in the United Kingdom had reached the enormous total of 86 millions
of tops, and that the average avnual inerease of the cight preceding years
amountad to 24 millions of tons. Let us inquire, then, what will be the duration
of our coal-fields if this more moderate rate of increage be maintained.

By combining the knowa thickness of the various workable seams of coal, and
computing the area of the surface under which they lie, 1t is easy to arrive at an
estimate of the total quantity comprised in our coal-bearing strata. Assuming
4,000 feet as the greatest depth at which it will ever be possible to ecarry on
mining operations, and rejecting all seams of less than two feet in thickness, the
entire quautity of available coal existing in these islands has been caleulated to
amount to about 80,000 millious of tons, which, at the present rate of consumption,
wouli be exhausted in 930 years, but, with a continued yearly increase of 2}
millions of tons, would only last 212 years. It is clear that long before complete
exhinustion takes place, England will have ceased to be « conl producitg countrs
on an extensive scale.  Other nations, and especially the United States of Amer-
ica, which possess cousl-fields thirty-seven times more extensive than ours, will
then be working move accessible beds at a smaller cost, and will be able to dis-
place the English coal from every market. The question is, not how long our
coal will endure before absolute exhaustion ig effected, but how long will those
particular coal-seams last which yield coal of a quality and at a price to enable
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this country to maintain her present supremacy in manufacturing industry. So
far as this particulur district is concerred, it is generally admitted that 200 years
will be suflicient to exbaust the principal seams even at the present rate of
working. If the production should continue to increase, as it is now doing, the
duration of thosc seams will not reach half that period. How the case may stand
in other coal-mining districts I have not the means of ascertaining; but as the
best and mest accessible coal will always be worked in preference to any other,
1 fear the snme rapid exhaunastion of our most valuable seams is everywhere
taking place. Were we reaping the full advantage of all the coal we burnt, no
objection could be made to the largeness of the quantity, but we are using it
wastefully and extravagantly in all its applications. Tt is probable that fully
one-fourth of the entire quantity of conl raised from our mines is used in the
production of heat for motive power; but, much a8 we are in the babit of admir-
ing the powers of the steam-engine, our present knowledge of the mechanieal
onergy of heat shows that we realize in that engine ouly a small part of the
thermie effect of the fuel. That a pound of coal should, in our best engines, pro-
duce an effect equal to raising a weight of a million pounds a foot high, is a result
which bears the character of the marvellous, and seems to defy all further
improvement. Yet the investigations of recent years have demonstrated the fact
that the mechanical energy resident in a pound of coal, and liberated by its com-
bustion, is capable of raising to the same height 10 times that weight. But
although the power of our most economical steam-cngines has reached, or perhaps
somewhat exceeded, the limit of a million pounds raised a fout bhigh per 1b. of
coal, yet, if we take the average effect obtained from steam-engines of the various
constructions now in uge, we shall not be justified in assuming it at move than
one-third of that amount. It follows, therefore, that the average quantity of coal
which we expend in realizing a given effect by means of the steam-engine is about
30 times greater than would be requisite with an absolutely perfect heat-engine.

The causes which render the application of heat so uneconomic in the steam-
engine have been brought to light by the discovery of the dynamical theory of
heat; and it now remains for mechanicians, guided by the light they have thus
received, to devist improved practical methods of converting the heat of combue-
tion into available power,

Engines in which the motive power is excited by the communication of heat to
fuids already existing in the atriform coudition, as in those of Stirling, Ericsson
and Siemens, promi-e to afford results greatly superior to those obtained from the
steam-engine. They are all based upon the principle of employing fuel to gen-
erate sensible heat, to the exclusion of latent heat, which is only another name
for heat which has taken the form of unprofitable motion amongst the particles of
the fluid to which it is applied. They also embrace what is called the regenera-
tive principle—a term which bas, with reason, been objected to, as implying a
restoration of expended heat. The so-called “ regenerator ” is a contrivance for
arresting unutilized heat rejected by the engine, and causing it to operate in aid
and consequent reduction of fuel.

It is a common observation that before coal is exhausted some other motive
agent will be discovered to take its place, and electricity is generally cited as the
coping power. Electricity, like heat, may be converted into motion, and both
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theory aud practice have demonstrated that its mechanical application does not
involve so much waste of power as takes place in a steam-engine ; but whether
we use heat or electricity ne a motive power, we must equally depend upon
chemieal aflinity as the source of supply. 'The act of uniting to form a chemical
produet liberates an energy which assumes the form of heat or electiicity, from
either of which states it is convertible into mechanical effect. In contemplating,
therefore, the application of electricity as a motive po er, we must bear in mind
that we shall still require to effect chemical combinations, and in so doing to con-
sume materials. But where are we to find materials 8o cconomieal for this
purpose ae the conl we derive from the earth and the oxygon we obtain from the
air? The latter costs absolutely nothing; and every pound of coal, which in the
act of combustion enters into chemical combination, renders more than two-and-a-
half pounds of oxygen available for power. We cannot look to water as a prac-
tical source of oxygen, for therve it exiats in the combined state, requiring expen-
diture of chemical energy for its separation from hydrogen. It is in the atmos-
phere alone that it can be found in that free state in which we require it, and
there does not appear to me to be the remotest chance, in an economic point of
view, of being able to dispense with the oxygen of the air as a sourc. either of
thermo-dynamic or electro-dynamic effect. But to use this oxygen we must

consnme some oxidizable substance, and coal is the cheapest we can procure.
» » * * » *

I have bitherto spoken of coal only as a source of mechanical power, but it is
also extensively used for the kindred purpose of relaxing those cohesive forces
which resist our efforts to give new forms and conditions to solid substances. In
these applications, which are geverally of a metallurgical nature, the same
wasteful expenditure of fuel is everywhere observable. In an ordinary furnace
employed to fuse or soften any solid substance, it is the excess of the heat of
combustion over that of the body heated which alone is rendered available for
the purpose intended. The rest of the heat, which in many instances constitutes
by far the greater proportion of the whole, is allowed to escape uselessly into the
chimney. The combustion also in common furnaces is se imperfeet, that clouds
of powdered earbon, in the form of smoke, eunvelope our manufacturing towns,
and zases, which ought to be completely oxygenized in the fire, pass into the air
with two-thirds of their heating power undeveloped.

Some remedy for this state of things, we may hope, is at hand, in the gas
regenerative furnaces recently introduced by Mr. Siemens. In these furnaces the
rejected heat is arrested Dby a so-called “regenervator,” ag in Stirling's air-engine,
and is communicated to the new fuel before it enters the furnace. The fuel,
however, is not solid coal, but gas previously evolved from coal. A etream of
this gas raised to a high temperature by the rejected heat of combustion is
admitted into the furnace, and there reets a stream of atmospherie air also raised
to a high temperature by the same agency. In the combipation which then
ensues, the heat evolved by the combustion is superadded to the heat previously
acquired by the gases. Thus, i addition to the advantage of economy, a greater
intensity of heat is attained than by the combustion of unheated fuel. In fact, as
the heat evolved in the furnace, or so much of it as is not communicated to the
bodies exposed to its action, continually returns to augment the effect of the new
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fuei, theve apjears to be no limit to the temperature attainable, exeept the powers
of re~istance in the materials of whicl the fuinnee w composed.

With 1eeard to smoke, which inat onee 1 wite nnd a nuisanee, having myself
taken part with Dr. Richardson and Mi. Longridge in a series of experiments
wade in this neighbourhood in the yonrs 1857-55 for the purpose of testing the
practicability of preventing smoke in the combustion of bitumimons coal in steam
engine boilers, T ean state with perfeet eonfidence that, ro far as the raising of
steam is concerned, the production of smoke is unnecessary and inexcusable.
The experiments to which [ refer proved beyond a doubt, that by an easy method
of firing, combined with & due udminsion of air and & proper arcangement of fire-
grate, not involving any complexity, the emission of smoke might be perfectly
avoided, and that the prevention of the smoke increased the economic value of
the fuel and the evaporative power of the boiler.  As a rule, there is more smoke
evolved from the fires of steam-engines than from any others, and it is in these
fires that it may be most easily provented. But in the furnaees used for most
manufacturing coerations the preventivn of smoke is much more difficult, and will
probably not be effvcted until a rudical shange is made in the system of applying
fuel for such operatiouns.

Not less wasteful and extravagant is our mode of employing coal for domestie
purposes. It is computed that the consumption of coal in dwelling-houses
amounts in this country to a ton per hend per annuimn of the euntire population ; so
that upwacde of twenty-nine millions of tons are annually expended in Great
Britain alone for domestic use.  If any one will consider that one pound of coal
apphed to a well-constructed atenm-engine boiler evaporates 10 1b,, or one gallon
of water, and if he will compure this cffect with the insignificant quantity of
water which can be boiled off in stenm by a pound of coal consumed in an ordi-
nary kitehen fire, he will be able to nppreciate the enormous wuste which tukes
place by the common method of burning coul for culivary purposes. The simplest
arrangements to coufine the heat wnd concentrate it upon the operation to be
performed would suffice to obvinte this reprehensible waste.  So also ie warming
house,s we consume in our open fires nbont five times as mueh coal a3 will produce
the sama heating effect when burnt in a close ard properly eonstrueted stove,
Without sacrificing the Iuxury of u visibl. fire, it wonld be easy, by attending to
the principles of radiution nnd conveetion, to render available the greater part of
the heat which is now go improvidently discharged into the chimney. These are
homely considerations—too much so, perhaps, tor an assembly like this ; but I
trust that an abuse involving u usoless cxpenditure exceeding in amount our
income-tax, and eapable of being rectificd by attention to scientific principles,
may not be deemed unworthy of the natice of some of those whom I have the

honour of addressing.
Ed * * L3 x *»

The increase of the earth's tempernture us we descend below the surfuce is a
subjcet which has been disoussed at provious Meetings of the British Association.
It possesses great scientific interest us aflfecting the computed thickuess of the
crust which covers the molten mass ngsumed to constitute the interior portions of
the earth, and it is also of great practical importance as determining the depth at
which it would be possible to pursue the working of coal und other minerals.

Vor. IX. ¢
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The deepest coal-mine in this distriet is the Blonkwearriouth Colliery, which
reaches a depth of 1,800 feet below the surface of the ground, and nearly as much
below the level of the sea. The observed temperature of the strata at this depth
agrees pretty closely with what has been ascertained in other localities, and
shows that the increase takes place at the rate of 1° Fabr to about 60 feet of
depth. Assuming the temperature of subterranean fusion to be 8,000°, and that
the increase of heat at greater depths continues uniform (which, however, is by no
means certain), the thickness of the film which separates us from the fiery ocean
beneath will be about 34 miles—a thickness which may be fairly represented by
the skin of 2 peach taken in relation to the body of the fruit whieh it covers.
The depth of 4,000 feet, which has been assumed as the limit at which coal could
be worked, would probably be attended by an increase of heat exceeding the
powers of human endurance. In the Monkwearmouth Colliery, which is less than
half that depth, the temperature of the air in the workings is about 84° Fahr.
which is considered to be nearly as high as is consistent with the great bodily
exertion necessary in the operation of mining. The computations, therefore, of
the duration of coal would probably®require a considerable reduction in conse-

guence of too great a depth being assumed: as practicable,
* * » * » *

In the course of the preceding observations I bave had occasion to speak of the
sun ag the great gource of motive power on our earth, and I must not omit to
refer to recent discoveries connected with that most glorious body. Of all the
results which science has produced within the last few years, none has been more
unexpected than that by which we are enabled to test the materials of which the
sun is made, und prove their identity, in part at lesst, with those of our planet.
The spectrum experiments of Bunsen and Kirchboff have not only shown all this,
but they have also corroborated previous conjectures as to the luminous envelope
of the sun. Ihave still to advert to Mr. Nasmyth's remarkable discovery, that
the bright surface of the suu is composed of an aggregation of apparently solid
forms, shaped like willow-leaves or some well known forms of Diatomacez, and
interlacing ope another in every direction. The forms are so regular in gize and
shape, as to have led to a suggestion from one of our profoundest philosophers of
{heir being orgunisms, possibly even pariaking of the nature of life, but at all
events closely connected with the heating and vivifying influences of the sun.
These mysterious objects, which, since Mr. Nasmyth discovered them, have been
seen by other observers as well, are computed to be each not less than 1,000

.miles in length and about 100 miles in breadth. The enormeus chasms in the
suw’s photosphere, to which we apply the diminutive term ‘¢ spots,” exhibit the
extremities of these leai-like bodies pointing inwavrds, and fringing the sides of
the cavern far down into the abyss. Sometimes they form a sort of rope or bridge
across the chasm. and appear to adhere to one another by lateral attraction. I
can imagine pothing more deserving of the scrutiny of observers than these
extraordinary forms. The sympathy, also, which appears to exist between forces
operating in the sun, and magnetic forces belonging to the earth merits a contin-
uance of that close attention which it has already reccived from the British
Association, and of labours such as General Sabine bas with so much ability and
effect devoted to the elucidation of the subject. I may here notice that most
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remarkable phenomenon which was seen by independent observers at two diff-
erent places on the 1st of September, 1859. A sudden outburst of light, far
exceeding the brightness of the sun’s surface, was seen to take place, and sweep
like a drifting cloud over a portiou of the solar face. This was attended with
magnetic disturbances of unusual intensity and with exhibitions of aurora of ex-
traordinary brilliancy. The identieal instant at which the effusion of light was
observed was recorded by an abrupt and strongly marked deflection in the self-
registering instruments at Kew. The phenomenon as seen was probably only
part of what actually took place, for the magnetic storm in the midst of which it
oceurred commenced before and continued after the event. If conjecture be
allowable in such a case, we may suppose that this remarkable event had some
connexion with the means by which the sun’s heat is renovated. It is a reason-
able supposition that the sun was at that time in the act of receiving a more than
usual accession of new energy; and the theory which nssigns the maintenance of
its power to cosmical matter plunging into it with that prodigious velocity which
gravitation wouvld impress upon it as it approached to actual contact with the
golar orb, would afford an explanation of this sudden exzhibition of intensified
light in barmony with the knowledge we have now attained that arrested motion
is represented by equivalent heat. Telescopie observations will probably add
new facts to guide our judgment on this subject, and, taken in connexion with
observations on terrestrial magnetism, may enlarge and correct our views re-
specting the nature of heat, light and electricity. Much as we bave yet to learn
respecting these agencies, we know sufficient to infer thut they cannot be trans-
mitted from the sun to the earth except by communication from particle to par-
ticle of intervening matter. Not that I speak of particles in the sense of the
atomist. Whatever our views may be of the nature of particles. we must con-
ceive them as centres invested with surrounding forces. We have no evidence,
either from our sevnses or otherwise, of these centres being occupied by solid
cores of indivisible incompressible matter essentially distinct from force, Dr.
Young has showp that even in so dense a body as water, these nuclei, if they
exist at all, must be so small in relation to the intervening spaces, that a hundred
men distributed at equal distances over the whole surface of England would
represent their relative maguitude and distance. What then must be these
relative dimensions in highly rarefied matter? But why encumber our concep-
tions of material forces by this unnecessary imagining of a central molecule$ If
we retain the forces and reject the molecule, we shall still have every property
we can recoguize in matter by the use of our senses or by the aid of our reason.
Viewed in this light, matter is not merely a thing subject to force, butis itself
composed and constituted of force.

The dynamical theory of heat is probably the most important discovery of the
present century. We now know that each Fahrenheit degree of temperature in
1 1b. of water is equivalent to & weight of 7721b. lifted 1 foot high, and that these
amounts of heat and power are reciprocally convertible into one another. This
theory of heat, with its numerieal computation, is chiefly due to the labours of
Mayer and Joule, though many other names, including those of Thomson and
Ronkine, are deservedly associated with its development. I speak of this dis-
covery as one of the present age becase it has been established in our time; but

R}
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if we search back for earlier conceptions of the identity of heat and motion, we
shall find (as we always do in sueh cases) that similar ideas have been held
before, though in a clouded and undemonstrated form. In the writings of Lord
Bacon we find it stated that heat is to be regarded a< motion and nothing else.
In dilating upon this subject, thut extraordinary man shows that he had grasped
the true theury of heat to the utmost extent that was compatible with the state
of knowledge existing in his time.  Even Arisiorl» seems to h.ve entertained the
idea that motion was to be considered as the f .uuation not only of heat, but of
all manifestations of matter; and, for aught we know, still earlier thinkers may
have held similar views.

The science of gunuery, to which I shall make but slight allusion on this
oceasion, is intimately conuected with the dynamical theory of heat. When
gunpowder is exploded in a cannon, the immediate effect of the affinities by which
the materials of the powder are caused to enter into new combinations, is to
liberate a force which first appears as heaf, aud then takes the form of mechanical
power communicated in part to the shot and in part to the products of explosion
which are also propelled from the gun. The mechanical force of the shot is
reconverted into heat when the motion is arrested by striking an objeet, and this
heat is divided between the shot and the object struck, in the proportion of the
work done or damage inflicted upon each. These considerations recently led
me, in conjunction with my friend Capt. Noble, to determine experimentally, by
the heat clicited in the shot, the loss of effect due toits crushing when fired
against iron plates. Joule's law, and the known velocity of the shot, enabled us
to compute the number of dynsmical units of heat representing the whole me-
chanieal power of the projectile, and by ascertaining the number of units devel-
oped in it by impact, we arrived at the power which took effect wpon the shot
instead of the plate, These experiments showed an enormous sabsorption of
power to be caused by ihe yielding nature of the materials of which projectiles
are usually formed ; but further experiments are required to completethe inquiry.

* * * » *

Few sciences have more practical value than meteorology, and there are few
of which we as yet kunow so little. Nothing would contribute more to the saving
of life and property, and to augmenting the general wealth of the world, than the
ability to foresee with certainty impending changes of the weather. At present
our means of doing so are exceedingly imperfect, but, such as they are, they have
been employed with considerable effect by Admiral FitzRey iu warning mariners
of the probable approach of storms. We may hope that so good an ohject will be
effected with more unvarying success when we attain a better knowledge of the
causes by whick wind and rain, heat and cold are determined. The balloon
explorations conducted with so much intrepidity by Mr. Glaisher, under the
auspices of the British Association, may perhaps in some degree assist in enlight-
ening us upon these important subjects. We have learnt frow Mr. Glaisher s
observations that the decresse of temperature with elevation does not follow the
law previously assumed of loin 800 feet, and that in fact it follows no definite
law at all. Mr. Glaisher appears also to have ascertained the interesting fact
that rainis only precipitated when oloud exists in a double layer. Rain-drops, he
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bas found, diminish in size with elevation, merging into wet mist, and ultimately
into dry fog. Mr. Glaisher met with snow for a mile in thickness below rain,
which is at variance with our preconceived idens. He has also rendered good
service by testing the efficiency of various instruments at heights which cannot be

visited witbout personal danger.
* » x * »

The science of organic life has of late years been making great and rapid
strides, and it is gratifying to observe that researches both in zoology and botany
are characterized in the present day by great aceuracy and elaboration. Investi-
gatious patiently conducted upon true inductive principles cannot fail eventually
to elicit the hidden laws which govern the animated world. Neither is there any
lack of bold speculation contemporaneously with this painstaking spirit of inquiry.
The remarkable work of Mr. Darwin promulgating the doctrine of uatural selec-
tion bas produced a profound sensation. The novelty of this ingenious theory,
the eminence of its author, and his masterly treatment of the subject have
perhaps combined to excite more enthusiasm in its favour than is consistent with
that dispassionate spirit which it i3 so necessary to preserve in the pursuit of
truth. Mr. Darwin’s views have not passed unchallenged, and the arguments
both for and against have been urged with great vigour by the supporters and
opponents of the theory. Where good reasons can be shown on both sides of &
question, the truth is generally to be found between the two extremes. In the
present instance we may without difficulty suppose it to have been part of the
great scheme of creation that natural selection should be permitted to determine
variations amounting even to specific Jifferences where thuse differences were
matters of degree ; but when natural selection is adduced as a cause adequate to
explain the production of a new organ not provided for in original creation, the
hypothesis must appear, to common apprehensions, to be pushed beyond the
limits of reasonable conjecture. The Darwinian theory, when fully enunciated,
founds the pedigree ol living nature upon the most elementary form of vitalized
matter. Ope step further would carry us back, without greater violence to pro-
bability, to inorgaunic rudiments, and then we should be called upon to reeognize
in ourselves, and in.the exquisite eluborations of the animal and vewetable
kingdoms, the ultimate results of mere material forces left free to follow their
own unguided tendencies. Surely our minds would iv that case he more oppressed
with u sense of the miraculous than they now are in attributing the wondrous
things around us to the ereative hand of a Great Presiding Intelligence.

The evidences bearing upon the antiquity of man have been vecently produced
in a collected and most logically treated form by Sir Charles Lyvell. [t seems no
longer possible to doubt that the human race hae exi-ted on the earth in a
barbarian state tor a pericd far exceeding the limit of histoncal vecord; but
notwithstanding this great antiquity, the proofs still remam vnaltered that man
is the latest as well us the noblest work of God.

REPORT BY THE COMMITTEE APFOINTED TO INVESTIGATE SOMR IMPROVEMENTS
IN GUN-COTTON.

Since the wvention of gun-cotton by Prof. Schonbein, the thoughts of many
bave been directed to its application to warlike purposes. Mavy tmals and ex-
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periments have been made, especially by the Freneh ; but such serious difficulties
presented themselves that the idea scemed abandoned in every country but one,
Auvstria.  From time to time accounts reached England of its partial adoption in
the Austrian serviee, though no explanation was afforded of the mode in which
the difficulties had been overcome, or the extent to which the attempts had been
successful.  The Committe, however, had been put in possession of the fullest
information from two sources—Prof. Abel, chemist to the War Department, and
Baron W. von Lenk, Major-Geveral in the Austri.n Artillery, the inventor of the
system. Prof. Abel, by permission of the autiictities, communicated to the Com-
wittee the information given by the Austrian Government to our Government, and
also the results of his own eluborate experiments. General von Lenk, on the invi-
tation of the Committee, by permission of the Austrian Government, paid a visit
to this country, to give every information in his power on the subject, and brought
over drawings and samples from the Imperial factory. The following is a sum-
mary of the more important points:—As to the chemical nature of the material,
Von Lenk’s gun-cotton differs from the gun-cotton generally made, in its complete
conversion into a uniform chemical compound. It is well known to chemists that,
when cotton is treated with mixtures of swrong nitrie and sulphurie acids, com-
pounds may be obtained varying considerably in composition, though they all
contain clements of the nitric acid and are all explosive. Thbe most complete
cowbination (or product of substitution) is that described by M. Hadon as C,,
H,, (9 X0O,)Q,,, which is identical with that termed by the Austrian chemists
Trinitrocellulose, C,, H, (8 NO,) O,,. This i3 of no use whatever for the mak-
ing of cvllodion; but it is Von Leuks’s gun-cotton, aud he secures its production
by several precautions, of which the most important are the cleansing and perfect
desiccation of the cotton as a preliminary to its immersion in the acids,—the em-
ployment of the strongest acids attainable iu ecommerce,—the steeping of the
cotton in a fresh strong mixture of the acids after its first immersion and consequent
imperfect conversion into gun-cotton,~the continuance of this steeping for forty-
eight hours. Equally necessary is the thorough purification of the gun-cotton so
produced from every trace of free acid.  This is secured exclusively by its being
washed in a stream of water for several weeks. These prolonged processes are
absolutely pecessary. It seems mainly from the waut of these precautions that
the French were not succeesful. Frora the evidence before the Cowmittee it ap-
pears that this nitric compound, when thoroughly free from acid, is not liable to
some of the objections which have been urged against that compound usually ex-
perimented upon as gun-cotton. It seems to bave a marked advantage in stability
over all other forms of gun-cotton that have been proposed. It has been kept un-
altered for fifteen years; it does not become ignited till raised to a temperature
of 1862 C. (277° Fabr.); it is but slightly hygroscopic, and when exploded ina
confined space, it is almost eutirely free from ash. There is one part of the pro-
cess not yet alluded to, and the value of which is more open to doubt—the treat-
meat of the gun-cotton with & solution of silicate of potash commonly called water-
glass. Prof. Abel and the Austrian chemists think lightly of it; but Von-Leok
considers that the amount of ailica set free on the cotton by the earbonic acid of
the atmosphere is really of service in retarding the combustion. He adds, that
gome of the gun-cotton made at the Imperial factory has not been silicated at all,
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and some imperfeetly ; but when the process has been thoroughly performed, he
finds that the gun-cotton has increased permanently about 8 per cent. in weight.
Much apprehension has been felt about the effect of the gases produced by the ex-
plosion of the gun-cotton upon tho<e exposed to it~ action. It has been stated
that buth nitrous fumes and pru-sic acid are amonz these gases, and that the one
would corrode the gun and the other poison the arulieryman,  Now, though it is
true that from some kinds of gun-cotton, or by sume methods of decomposition,
one or both of these gases may be produced, the results of the explosion of the
Austrian gun-coitun without access of air are found by Karolys to contain neither
of them, but to consi-t of nitrogen, carbonic acid, carbonic oxide, water, and a
little hydrogen and light carburetted hydrogen. These are comparatively inno-
cuous ; and it is distinetly in evidence that, practically, the wun is less injured by
repeated charges of gun-cotton than of gunpowder, and that the men in casemates
suffer less from its fumes. It seems a disadvantage of this muterial as compered
with gunpowder that it explodes at a temperature of 277° Fahr.; but against the
greater liability to accidents from this cause may be set the almost impossibility
of explosion during the process of manufacture, since the gun cotton is always
immersed in liquid, except in the final drying 4 Again. if it should be considered
advisable at any time, it may be stored in water, and only dried in small quanti-
ties as required for use. The fact that gun-cottun is not injmed by damp like
gunpowder is, indeed, one of its recommendations, while a still more important
chemical advantage which it possesses arises from its being perfectly resolved into
gases on explosion ; so that there is no smoke to obscure the sight of the soldier
who is firing or to point out his position to the enemy, and no residuum left in the
gun, to be got rid of before another charge can be introduced.

As regards the mechanical portion of this question, it appears that greater
effects are produced by gases generated from gun cotton than by gases gen-
erated from gunpowder, and it was only after long aud careful examination
that the Committee were able to reconcile this fict with the low tem-
perature at which the mechanical foree i8 obtained. The great waste
of force in guupowder constitutes an important difference between 't and gun-
cotton, in which there is no waste. The waste in gunpowder is 68 per cent. of
its own weight, and only 82 per cent. is useful. This 68 per cent is not only
waste in itself, but it wastes the power of the remaining 82 per cent. It wastes
it mechanically, by using up a large portion of the mecbanical force of the useful
gases. The waste of gunpowder issues from the gun with much higher veloc'ty
than the projectile; and if it be remembered that in 10V 1b. of useful gunpowder
this is 68 1b., it will appear that 32 Ib. of useful gunpowder gas is wasted in im-
pelling s 68-Ib. shot composed of the refuse of gunpowder itself. There is yet
another peculiar feature of guon-cotton. It can be exploded in any quantity in-
stantaneously. This was once considered its great fault; but it was only a fault
when we were ignorant of the means to make that velocity anything we pleased.
General von Lenk bas discovered the means of giving gun-cotton any veloeity of

+ In ten years’ experience it is proved that this temperature is sufliciently high to insure
safety of manipulation ; 277° Fahr. is an artificial temperature, and artificial temperatures
accidentally produced are generally high enough to ignite gunpowder. The greater liability
to accident from this cause can, therefore, scarcely be admitted.

1Y
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explogion that is required for merely the mechanical arrangements under which
it is used. Guu-cotton in his hands has any speed of explosion, from 1 foot per
second to 1 foot in ygyy of a second, or to instantancity. The instantaneous ex-
plosion of a large quantity of gun-cotton iz made use of when it is required to
produce destructive «ffects on the surrounding material. The slow combustion is
made use of when it is required to produce mauageable power, as in the case of
gunnery. It is plain, therefore, that, if we can explode a large mass instanta-
peously, we get out of the gases so exploded the greatest possible power, because
all the gas is generated before motion commences, and this is the condition of
maximum effect. It is found that the condition necessary to produce instanta-
neous and complete explosion is the absolute perfection of closeness of the
chamber containing the gun-cotton. The reason of it is, that the first ignited gases
must penetrate the whole mass of the cotton, and this they do, aud ereate com-
plete ignition throughout, only under pressure. This presure need not be great.
For example, a barrel of gun-cotton will produce little effect and very slow com-
bustion when out of the barrel, but instantaneous and powerful explosion when
sbut up within it. On the other band, if we desire gun-cotton to produce mechan-
ical work, and not destruction of materials, we must provide for its slower com-
bustion. It must be distributed and opened out mechanically, so as to oceupy a
larger space, and in this state it can be made to act even more slowly than guu-
powder; and the exnct limit for purposes of artillery Geuerel von Lenk has
found by critical experiment. In general, it is found that the proportion of
11 1b. of gun-cotton, occupying 1 cubic foot of space, produces a greater force
than gunpowder, of which from 50 to 60 1b. oecupies the same space, and a force
of the nature required for ordinary artillery. But each gun and each kind of pro-
jectile requires a certuin deuncity of eartridge. Practically, gun-cotton is most
effective in guns when used as } to § weight of powder, and occupying a space
of 13} of the length of the powder cartridge. The mechanieal structure of the
cartridge is of importance as affecting its ignition. The cartridge is formed of a
mechanical arrangement of spun eords, and the distribution of these, the place
and manuner of ignition, the form and proportion of the cartridge, all affect the
time of complete ignition, It is by the complete mastery he has gained over all
these minute points that Seneral von Lenk is enabled to give to the action of gun-
cotton on the projectiic any law of force he pleases. Its cost of production is
considerably less than that of gunpowder, the price of quantities which will pro-
duce equal effecte being compared. Guu-cotton is used for artillery in the form
of a gun-cotton thread or spun yarn. In this simple form it will conduct combus-
tion slowly in the open air, at a rate of not more than 1 foot per second. This
thread is woven into a texture or circular web. These webs are made of various
diameters, and it is out of these webs that common rifle cartridges are made,
meraly by cutting them into the proper lengths, and inclosing them iv stiff cylin-
ders ot pasteboard, which form the cartridges. (In this shape its combustion in
the open air takes place at n speed of 10 feet per second.) In these eylindrical
webs it is also used to fill explosive shells, as it can be conveviently employed in
this ehape to pags in through the neck of the shell. Gun-cotton thread is spun
into ropes iv the usual way up to 2 inches diameter, bollow iu the centre. This
is the form used for blasting and mining purposes; it combines great density with
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speedy explosion, The gun-cotton yarn is used divectly to form cartridges for
large guns by being wound round a bobbin 8o as to form a spindle like that used
in spinning-mills,  The bobbin is & hollow tube of paper or wood, the object of
the weoden rod is to secure in all cases the necessary length of chamber in the
gun required for the most effective explosion. The gun-colton circular web is
inclosed in close tubes of india-rubber cloth to form a match line, in which form it
is most convenient and travels with speed and certainty. In large quantities, for
the explosion of mines, it is used in the form of rope, and in this form it is conve-
piently coiled in casks and stowed in boxes. As regards conveyance and storage
of gun-cotton : it results from the foregoing facts, that 1 1b. of gun-cotton produces
an effect exceeding 3 1b. of gunpowder in artillery. This is & material advantagey
whether it be carried by men, by horses, or in waggons. It may be placed in
store, and preserved with great safety. The danger from explosion does not
arise until it is confined. It may become damp and even perfectly wet without
injury, and may be dried by mere exposure to the air. This is of great value in
ships of war, and in case of davger from fire, the magazine may be submerzed
without injury. As regards its practical use in artillery, it is easy to gather from
the foregoing general facts how gun-cotton keeps the gun clean aud requires less
windage, and therefore performs much better in continuous firing. In gunpowder
there is 68 per ceni. of refuse, or the matter of fouling. In gun-cotton there is no
residuum, and therefore no fouling. Experiments made by the Austrian Com-
mittee proved that 100 rounds could be fired with gun-cotton, against 80 rounds
of gunpowder. From the low temperature produced by gun-cotton the gun does
not heat. Experiments showed that 100 rounds were fired with & 8-pounder in
36 minutes, and the gun was raised by gun-cottun to only 122° Fahrenheit, whilst
100 rounds with gunpowder took 100 minutes, and raised the temperature to
such a degree that water was instantly evaporated. The firing with the gun-
powder was, therefore, diccontinued ; but the rapid firing with the gun-cotton was
continued up to 180 reunds without any inconvenience. The absence of fouling
allows all the mechanism of a gun to have much more exactness than where allow-
ance is made for fouling. The absence of smoke promotes rapid firing and exaet
aim. There are no“poisonous gages, and the men suffer less inconvenience from
firing in casemates, under hatches, cr in closed chambers. The fact of smaller
recoil from a gun charged with gun-cotton is established by direct experiment: its
value is § of the recoil from gun-powder, projectile effect being equal. To under-
stand this may not be easy  The waste of the solids of gunpowder accounts for
one part of the saving, as in 100 lb. of gunpowder 68 ib. have to be projected in
addition t¢ the shot, and at a much higher speed. The remainder, General von
Lenk attributes to the different law of combustion, But the fact is established.
The comparative advantages of gun-cottun and gunpowder for producing high
velocities, are shewn in the following experiment with a Krupp's cast-steel gun,
8-pounder. With ordinary charge 30 oz. of powder produced 1,388 feet per
second. With charge of 13} oz, gun-cotton produced 1,563 feet. The compara-
tive advantages in shortness of gun are shown in the following experimeats,
12-pounder :—
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Velocity,

Calibres. Charge. feet per second.
Cotton, length,......... 10 e ¥WQoz, .. . 1,426
Powder, o 49  (normal powder charge) .. 1,40
Cotton, * 17 ... o L2

—As to advantage in weight of gun, the fact of the recoil being less in the ratio
of 2 : 3 enables a less weight of gun to be employed, ns well as a shorter guns
without the disadvantage to practice arising from lightness of gun. As regards
durance of gun, brouze and cast-iron guns have been fired 1,000 rounds without in
the least affecting the endurance of the gun. As regards its practical application
to destructive explosions of shells, it appears that fiom a difference in the law of
expansion, arising probably from the pressure of water in intensely-heated steam,
there is an extraordinary difference of result, namely, that the same shell is ex-
ploded by the same volume of gas into more than double the number of pieces.
This is to be accounted for by the greater velocity of cxplosion when the gun-
eotton is confined very closely in very small spaces. It is also a peculiarity that
the stronger the shell the smaller the fragmeuts into which it is broken, As re-
gards mining uses, the fact that the action ef gun-cotton is violent and rapid in
exact proportion to the resistauce it encounters, tells us the secret of its far higher
efficiency in mining than gunpowder. The stronger the rock, the less gun-cotton,
comparatively with powder, is nceessary for the effect; so much so that while
gun-cotton is stronger than powder as 8 to 1 in artillery, it is stronger in the pro-
portior of 6274 t0 1 in a strong and solid rock, weight for weight. 1t isthe
hollow rope form which it is used for blasting. Ite power of splitting up the mate-
rial ie regulated exactly as wished. As regarde military and submarine cxplosion,
it is a well-known fact, that a bag of gunpowder nailed on the gates of a city will
blow them open. 1In this case gun-cotton would fail. A bag of gun-cotton explo-
ded in the same way is powerless. If one ounce of gunpowder is exploded in
scales, the balance is thrown down; with an equal force of gun-cotton nothing
bappens. To blow up the gate of a city a very few pounds of gun cotton, carried
in the hand of a single man, will be sufficient, only he must know its nature, In
8 bag it is harmless; exploded in a box it will shatter the gates to atoms.
Apgainst the palisades of a fortification: a small square box containing 26 Ib,,
merely flung down close to it will open a passage for troops; in actual experience
on palisades & foot diameter and 8 feet high, piled in the gronnd, backed by a
second row of 8 inches diameter, a box of 25 1b. cut a clran opening 9 feet wide.
To this three times the weight of gunpéwder produced no effect whatever, except
to blacken the piles. Against bridges: a strong bridge of oak, 24 feet span, was
shattered fo atoms by a small box of 25 Ib. Iaid on its centre; the bridge was not
broken, it was shivered. As to its effect under water: in the case of two tiers of
piles, in water 18 feet deep, 10 inches apart, with stones between them, a barrel
of 100 lb. gun cotton, placed 8 feet from the face and 8 feet nnder water, made a
clean sweep through a radius of 16 feet, and raised the water 200 feet. In Venice
& barrel of 400 1b. placed near a sloop in 10 feet water, at 18 feet distance, threw
it in atoms to a height of 400 feet. All experiments made by the Austrian Artil-
lery Committee were conducted on a grand scale,—36 batteries, six and twelve
pounders (gun cotton) baving been constructed, and practised with that material,
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The reports of the Austrian Commissioners are all based on trials with ordnance,
from six pounders to forty-eight pounders, smeoth bore and rifled cannon. The
trails with small fire arms bave been comparatively few, and not reported on.
The trials for blasting and mining purposes were a’so made on a large scale by
the Imperial Engineers’ Committee, and several 1eports have been priuted on the
subject,

Stz W. ArMsTRONG said it wus impossible to listen to the report which had
been read without being very much impressed with the great promise tiere was
of gun-cottun becoming a substitute for gunpowder ; but at the same tme there
were certain peculiar anomalies about it which he certainly should like to have
cleared up, and until they were, they could not feel that perfect confidence in the
results that they wished to do.  In the first place, with regard to the heat
evolved, they were told that, with such a quantity of gun cotton as would produce
a given quantity of gas, a certaiu initial velocity was imparted to the projectile,
and that the heating effect upou the gun was much less than when a similar velo-
city was produced by an equivalent quantity of gunpuwder. The absence of heat
in the gun implied an ab-ence of heat in the gas. Where was the projectile force
to come from, if there was no heat in the gas? He could not, for his part, cen-
ceive bow it was possible of explanation. The vext point that occurred to him
was with regard to the recoil. It wae stated that the recoil was very much lees,
That was sseribed to the absenze of solid inert matter in the charge, which, in
gun-cotton, was next to nothing. 1If .he recoil was only two-thirds that of gun-
powder, it would require, in order t» ac~ount for that difference, a much larger
quantity of solid matter than chere rew.ly was in the case of gunpowder. The
report stated that the use of gun-cotton enabled them to reduce the length of the
gun. It wae quite certain, however, that with a short gun they could not get an
equal initial velocity as with a Jong gun. If the initial velocity were increased
there was more danger of bursting the guun than with gunnowder. Bec .use if
they got any velocity, or an equal velocity with the shorter gun, it must be en-
ocluded that it was done by virtue of a greater initial pressure and an eariier
action upon the shot. That neceasarily implied a greater strain upon the gun at
the first explosion,-and that would necessitate the employment of stronger guns.
He should have expected a smaller velooity by a shorter gun, for the action of
the gas was necessarily shorter than in a longer gun. The heat question,
however, was to him the greatest puzzle of all. 'How they could bave the propels
ling power without heat in the gas, and if they heated the gas, how they escaped
heating the gun, be could not understand.—Prof. PoLE said he was quite unable
to give any explanation of the difference of recoil. If the shot left the gun with
the eame velocity as when fired with gunpowder, it was natural to suppose that
there must be the same quantity of recoil.—Mr. S1emexs having briefly spoken on
the dynamical question involved in the matter, suggested that the greater heat
imparted to the guu in the case of guupowder might be owing to the greater
amount of solid matter, which taking up the great heat of the gases under a
pressure of some 400 atmospberes imparted a portion of the same by radiation to
the side of ihe gun, while in the case of gun cotton gases only were produced,
which could only impart heat to the gun by the slower process of eonduction, and
left‘ a Jarger margin of heat to be developed in force by expansion.—Admiral Sir
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E. Bercurr thought that the reason the gun was not heated by an explosion of
gun-cotton might be because the gages bad vot time to heat the gun owing to the
rapidity of the explosion, which was slower in the case of gunpowder; or that it
might atise from the greater amount of fouling in the case of gunpowder.—Capt.
Mauny said this Report was sometbing more than interesting, because it was so
exceedingly suggestive ; and it appeared to him that it affurded them an element
of security by giving the preponderance on the ride of defence. Ever since steam
had been applied to purpuses of naval warfare it had been considered a matter of
very great doubt by man professional men how far ordinary steamers and men-
of-war, where forts were to be passed at the mouth of a river, were capable of
sustaining the fire of such forts and passing up the river. And to show that there
was ample time for them to do so, they bad only to recollect the fact of steamers
baving fought forts for several howrs. In the Crimea and at Charleston the
steamers bad remained under fire for several hours—a much longer time than was
necessary to enable them to pass the forts and go higher up the river ioto a place
of safety where they could do damage to the enemy. Iron clads had rendered
this much more easy than it had previously been. If then their principal defences
failed them at the mouth of the river in this way, the question was whether they
should not have recourse to mining for the destruction of the mvading vessels?
He himself had been engaged upon the subject. He found this difficulty in em-
ploying - gunpowder, that in order to be sure of destroying the vessel as she passed
in a given hine by means of gunpowder, the magazines must be in actual contact,
or very nearly in actual contact with the side of the vessel ; otherwise the pro-
bability was that the vessel would not be destroyed. Last week they had the
intelligence of a vessel having bad a mine exploded under her on the James
River. That magazine contained several thousands of pounds of powder. The
vesgel did not know that the mine was there ; but the mine did not destroy the
vessel. It merely threw up a column of water which washed some of the men
overboard. His own conclusion was that to make sure of destrqying a vessel
after she had passed the forts, they must mine the chaunel in such a manner that
the vessel must come in contact with one or other of the mines. It was found
that wooden vessels to contain the powder would not do. They would not coufine
the powder long enough to produce a sufficient foree. It was necessary to make
them of stout boiler iron. It would not do to leave the magazines on the top of
the water, and it would tot do to put them at the bottom, for then there would be
a cushion of water between the bottom of the ship to be destroyed and the maga-
zine, which would protect the vessel. In short they had to anchor them veneath
the surface with short buoy-ropes, at a depth proportioned to the kind of vessel
expected to come up. But when they made the magazine of boiler-iron they had
to have buoys to float it so large that they were always in danger of being carried
away by the vessels crossing the line of magnzine. The plan was to place those
magazines in a ring in such a position that the vessel in passing would have to
come in contact with at least one and probably two of them. It was necessary
to place those magazines of powder so that when you saw the vessel in that range
you had only to bring the two poles of the galvanic battery together and make
the explosion. There was, as alveady «tated, a difficnlty in using gunpowder.
But since gun-cotton had the remarkable effect of destroying a vessel—he did not
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know her strength—at a distance of 18 feet, and that not vertieally, but laterally,
the question arose whether they might not feitify and proteet those channel ways
by placing a ring of gun cotton magazines along the bottom 5 but, at any rate, if
thut was not necessary, they could float them at any depth, and out of reach of
the vessels generally using the channel.  That appeared to hin: to be one of the
most important uges of gun cotton, and it was one which would give gafety to
cities which were <ome distance froms the mouths of navigable rivers. He trusted
that in the event of the Committee continuing their labours, they would address
their attention to this important point.—Admiral Sir E. BeLcurr stated that the
explosion of pewder under water was once done under one of his own vessels to
clear away ice. He placed it upon the ground, thinking that its explosion would
blow the ice clear of her bows without touehing the vessel. There was, however,
sufficient water to form a cushion, and when the explosion took placs it only pro
duced a great wave upon which the vessei rose Prof. PoLr said what they
wanted was something to show the varying pressure of the gases in the gun; in
fact, an indicator diagram.—Mr, J. Scorr Russert set himself to clear away the
many diffieulties which attended this very difficult subject. Iow was it that in
gunpowder and in gun-cotton where there were equal quantities of gas put in, the
gas in the case of gunpowder was raised to an enormously high temperature, and
came out at an enormously high pressure, showing that they had gas enormously
expanded by heat; whereas in the case of gun cotton the gas eame out quite cool,
so that you might put your hand upon it, and the gun itself wus quite cool? He
(Mr. Russell) had a theory ~ Steam was a gas, and steam expanded just by the
same laws as other gases did. A great deal of the gas of gun-cotton happened to
be steam.  Let them conceive 100 1b. of guo-cotton shut up in a chamber that just
held it. They had got there all the gases that had been spoken of, but they had
also got 25 1b. of sulid water—about one-third of a cubic foot of water—in that
chamber. What did they do with it? They put fuel, they put fire to it. They
heated the whole remaining pounds of patent fuel.  If, then, they considered the
gun-cotton gun as the steam-gun, they got rid of two difficulties. They would
have, first, the enormous elasticity of steam; and secondly, they would get the
cooloess of it.  Tley all knew that if they put their hand to expanded high pres-
sure steam, it had swallowed up all the heat aud came out quite ccol. He believed
that the gun cott n gun was neither more nor less than Perking’s old steam gun
with only this difference, that you bottled up the fuel and water, and let them
fight it out with each other. They did their work and came out quite cool. He
hoped, hewever, that it was understood that he did not dogmatize. He put all he
had said with a vote of interrogation upon it. Prof. TyxpavrL said he thought that
a note of interrogation oucht to be put to what Mr. Russel had said.

The subject is considered of so much importance that the British Association,
though it has re-appointed the Joint-Committe to continue its inquiries, has
passed a resslution to urge on the Government the appointment of a Commission
by means of which 2 more complete investigation, and such as the subject unques-
tionably deserves, may he made than the means at the disposal of the Association
will admit of.
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A commanication from the Astronomer Royal, ¢ On Boiler Explosions,’ was read
by Mr. P, Le Neve Foster. Tile author stated that, in considering the cause of
the exteusive mischief done by the bursting of a high-pressure boiler, it is evident
that the sumll quantity of steam contained in the steam chamber has very little to
do with it. That steam may immeditely produce the ruptnre, but as soon as ths
rupture is made, and some steam escapes, and the pressure on the water ia dimin-
ished, a portion of the water is immediately eonverted into steam at a slightly
lower temperature and lower pressure. and this, in the same way, is followed by
other steam at still lower temperature and pressure, and 8o on till the temperature
is reduced to 212° Fahr. and the pressure to 0. Then there remains in the boiler
a portion of water at the boiling point, the other portion having gone off in the
ghape of steam of continually diminishing pressure. From this it is evident that the
destructive energy of the steam, when a certain pressure is shown by the steam
gauge, is proportional to the quantity of water in the boiler. By the assistance of
Prof. Miller, of Cambridge, Messrs. Ransome, of {pswich, and George Biddell, Esq,,
the author has been able to obtain a result which he believes to be worthy of con-
fidence. He first stated, as the immediate result of Mr. Biddell’s experiments,
that when there were in the boiler of a small locomotive 22 cubic feet of water,
at the pressure of 60 1b. per equare inch, and the fire was raked out, snd the
steamn was allowed gently to escape, with perfect security against priming, the
quantity of water which paesed off before the pressure was reduced to 0 was 2%
cubic feet, or % of the whole.  In regard to the use made of Prof. Miller’s theory,
Prof. Miller had succeeded in obtaining a numerieal expression for the pressure of
steam at twelve different measures of the volume occupied by water and steams,
which expression the author has succeeded in integrating aceurately, and had thus
obtained an aceurate numerical expression for the destructive energy of steam. In
regard to the use of General Didion’s experiments, these experiments gave the
velocity of the ball, in cannon of different sizes, produced by different charges of

2

powder. The author found, by trial with the formula 39 x el g\;:v of powder,
which of these experiments exhibits the greatest energy per kilogramme of pow-
der, and had adopted it in the comparison. The result is as follows :—the destrac-
tive energy of one cubic foot of water, at 80 1b. pressure per square inch is equal
to the destructive energy of two English pounds of gunpow der in General Didion’s
cannon experiments ; Gen. Didion’s experiments were made as the author understood
with smooth bored cannon. It cannot be doubted that much energy is lost in the win-
dage; some also from the circumstance that the propelling power ceases at the muz-
zle of the gun, before all the energy is expended ; andsome from the coolness of the
metal, If we suppose that from all causes one-half of the energy is lost, then we have
this simple result: the gauge-pressure being 601b. per square incb, 1 cubie foot of
water is as destructive as 1 1b. of gunpowder. In one of Mr. Biddell’s experi-
ments, the steam-valve was opened rather suddenly, and the steam escaped in-
stantly with a report like that of a very heavy piece of ordnance. This is not to
be wondered at; it appears from the comparison above that the effect was the
same as that of firing a caunon whose charge is 44 1b. of powder.

¢QOn Spectral Anelysis, by Prof. Plucker.—It is generally admitted now, that
every gaseous body rendered luminous by heat or electricity sends out a peculiar
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light, which, if examined by the prism, gives a well-defined and characteristic
gpectrum. By such a speetrum, by any one of its brilliant lines, whose position
has been measured, y« 1 ny 1ecognizo the examined gas.  This way of proceediog
constitutes what is cu. o ~peetrnl unalysln, to which we owe, until this day, the dis-
covery of three new elementary bodivs.  In arder to give to speetral analysisa true
and certain basis, you want the spectrum of ench elementay substance, Most re-
cently, some ¢ v nent philosophers, in oxamining euch spectra, met with unexpected
difficulties, and dotbts arose in their minds against the new doetrine. These doubts
are unfounded. The fact is, that the molecular conetitution of gases is much more
complicated thau it bas beun gonerally ndmitted till now.  The spectra, therefore,
always indicating the moleculnr constitution of gases, ought to be more complica-
ted also than it was thought ut firet, By these considerations, 8 new jmportance
a rather physical one, is given to spectrnl analysis.  You may recognize by the
spectrum of a gas, uot only tho chemienl nature of the gas, but you may also ob-
tain indications of its more intimate molecular structure—quite a new branch of
science. Allow me now to sclect out of the results nlready obtained two instances
only. Let me try to give what I mny call the history of the speetia of two ele-
mentary bodies—of sulphur and nitrogen. In order to analyse by the prism the
beautiful light produced by the electrio current, if it pass through a rarefied gas, I
gave to the tube in which the gas is included such a form that its middle part was
capillary. Thus I got within this purt of the tube a brilliant film of light, ex-
tremely fitted to bo examined by the prism. The date of my fust paper on this
subject is the 12th of March, 1868. After having provided myself with apparatus
more suited to my purposes, [ asked, about a year ago, my friend, Prof. Hittorf, of
Miinster, to join me in taking up my former rescarches.  The very first results we
obtained in operating on gases of a grenter density opencd to us an immense field
of new investigation. We found that the very same elementary substance may
bave two, even three, absolutely different spectra, which only depend on tempera-
ture. In our experiments we made use of Rubmkorfi’s induction coil, whose dis-
charge was sent through our spectral tubes, In order to increase at other times
the heating power of the discharge, we made use of & Leyden jar. Now, let us
suppose a spectral tube, most highly exhnusted by Geissler’s mereury pump, con-
tains a very small quantity of sulphur.  The discharge of the coil will not pass
through the tube if it do not meet with ponderable matter, either taken from the
surface of the glass, or,if the discharge be very strong, by the chemical decompo-
sition of the glass. In heating slowly the tube by means of a lamp, in order to
teansform a part of the sulphur into vapour, all nccidental speetrum, if there be
one, will disappear, and you will get a pure and beautiful spectrum of sulphur. 1
supposed the Leyden jur not to hive been interposed. If you now interpose it,
the spectrum just spoken of will suddenly be replaced by a quite different one.
We were generally led to distinguish two quite different classes of spectra. Spec-
tra of the first class consist in & certain number of bands, variously shadowed by
dark transversal lines. Spectra of the second clags consist in a great number of
most brilliant lines on a dark ground. Accordingly, salphur has one spectrum of
the firat class and ancther one of the second clags. You niay as often as you like
obtain each of these two spectra. In operating on a spectral tube, containing ni-
thogen at a tension of about 50 millimdtres, you will, without the Leyden jar, get
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a most beautiful spectrum of the first class.  After interposing the jar, a splendid
spectrum of the second class will be seen.  But here the ease is more complicated
yet. The above mer wned spectrum of the first elass is not a simple one, but itis
produced by the superposition of two spectra of the same class.  Ignited nitrogen
at the lowest temperature has a most beautiful colour of gold.  When its temper-
ature rises, its colour suddenly changes into blue. In the first cuse, the corres-
ponding spectrum is formed by the less refracted bands extended towards the vio-
let part; in the second ease, it is formed by the more refracted band of the paint-
ing extending towards the red. Nitrogen, therefore, has two spectra of the first
class and one spectrum of the second class. The final conclusion, therefore, is that
sulphur has two, nitrogen three, different allotropic states. It may appear.very
strange that a gaseous body may have different allotropic states—i. ¢, different
state of molecular equilibrium. Tt may not appear, perhaps, more strange that a
substance, hitherto supposed to be an elementary one, may really be decomposed
at ap extremely high temperature.  From spectral analysis there cannot be taken
any objection that sulphur and nitrogen may be decomposed. Chloride of zine
(or cadmium), for instance, exhibits two different spectra. If heated like sulphur
and then ignited by the discharge of Ruhmkorff’s coil, you will get a beautiful
spectrum either of chlorine or of the metal, if either the Leyden jar be not inter-
posed or be interposed. There i, in this case, a dissociation of the elements of
the composed body in the highest temperature, and re-composition again at the
lower temperature. You may consider the dissociation as an allotropic state, and,
therefore, I may make use of this term as long as the decomposition be not proved
by the separated elements.

‘On the Star Chromatoscope,’ by Mr. A. Cravper —The sciutillation and change
of colours observed in looking at the stars are so rapid that it is very difficult to
judge of the separate lengths of their duration. If we could increase on the retina
the length of the sensations they produce we should have the better means of ex-
amining them. This can be done by taking advantage of the power by which the
retina can retain the seneation of light during a fraction of time which has been
found to be one-third of a second—a phenomenon whicl: is exemplified by the
curious experiment of a picce of incandescent charconl revolving round a centre,
and forming a continual circle of light. It is obvious that if the incandescent
charcoal during its revolution was evolving succeesively various rays, we could
measure the length and duration of every ray by the angle each would subtend
during its course. This is precisely what can be done with the light of the star.
It can indeed be made to revolve like the incandescent charcoal, and form a com-
plete circle on-the retina.  When we look at a star with a telescope we see it on a
definite part of the field of the glass ; but if with one hand we slightly move the
telescope the image of the star changes its position, and during that motion, on
account of the persistence of sensation on the retina, instead of appearing like a
spot, it assumes the shape of a continued line. Now if, instead of moving the
telescope in a straight line, we endeavour to move it in a circular direction, the
star appears like a circle, but very irregular, on account of the unsteadiness of
the movement communicated by the band. Such is the principle of the instru-
ment employed by the author to communicate the perfect circular motion which
it is impossible to impart by the hand. The instrument consists of & cenical tube
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placed herizontally on a stand, and revolving on its own axis by m .ns of wheels
inside this tube a telescope or an opera glass is placed, by which, by means of
two opposite serews, the end of the object-glass can be placed in un excentrie
position in various degrees necording to the effect desired, while the eye-glass re-
mains in the centre of the small end of the tube. Now. if we understand that
when the muchine makes the tube to revolve upon its axis. the telescope inside
revolves in an excentrie ducetion, during the revolution the star seen through it
must appear like a circle.  Thes circle exhibits on its periphery the various rays
emitted by the star, all following each other in »paces corvesponding with their
duration, showing aleo blank spuces between two contiguous rays which must cor-
respond with the black lines of the spectrum. The instrument, in fuct, is a kind
of spectroscope, by which we can analyze the light of any star, stuiy the cause of
the seintillation, and compare its intensity in various climates or scasons and at
different altitudes.

The Appr Morgxo exhibited and described M. Soleil's Tenebroscope, for illus-
trating the invisibility of light. It 1s well known to scientific men, although the
general public do not sufficiently appreciate the fuct, that light in itself is invisi-
ble unless the eye be o placed us to receive the rays as they approach it, or unless
some object be placed in its course, from whose surface the light may be reflected
to the eye. which will generally thus give notice of the presence of that objects
Thas, if the strong beam of sunlight be admitted into a darkened chamber through
2 small opering avd received vn some blackened surfuce placed against the oppo-
site wall, the entire cnmber will remain in perfect darkuess, and all the objects
in it invisible, except in as far as small motes floating in the air mark the courso
of the sunbeam by reflecting portions of its light.  Tpon projecting a fluid or
small dust across the course of the beam its presence also becomes pereeptible.
The instrument exhibited consisted of a tube with an opentug at one end to be
looked iuto, the other end closed, the inside well blackened, and a wide opening
across the tube to admit strong light to pass only across. On looking in all is
perfeetly dark, but a small nigger raises at pleasure a small ivory ball into the
course of the rays, and its presence instantly reveals the existence of the crossing
bean by reflecting a portion of its light.

¢On the System of Forecasting the Weather pursued in Holland” by Dr. Buys
Ballot.—The author said :—* T shall not abuse your indulgence, which I earnestly
implore. I shall very shortly exp'ain (1.) what are the rules about foretelling
weather in olland, given before a similar system was introduced in England;
2.) how they behaved themselves; and (3.) what is to be done now: and I will
very abunaantly answer to any question or remark if they be ade, for in that
case I am justified in trespassing on your time.—(1.) Under our plan, where ob-
servations are taken in Holland, there are four principal places: Helder indicated
by H, Grorningen indicated by G, Flushing indicat:d by V, and Macstricht indicar
ted by M, on the indieations of which 1 base my forecasts, and in the first place on
the barometer readings.  For every day of the year and fur every hour of the day
1 bave very carefully determined the height of the barometer in the place of ob-
servation at that height above the sea. where it is suspended.  This is a cardinal
puint not sufficiently observed in England, and not at all in France.  The differ-
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euce of an observed pressure from that calculuted on I call the depariwre of the
pressure— positive when the pressure is greater, negative when it is less. Those
depasturcs, besides the observations of the other instruments, are communicated
from post to post. The rule is now very simple. If the departures are greater
{more positive) iu the southern places thav in the northern, greater at M. or V,
than st G. or I, the wind will bavea W.in its name; when the departures are
greater in the northern places the wind will bave an E. in its name.  More acou-
rately, you may say, the wind will be nearly at right angles with the direction of
the greatest difference of pressures.  When you pluce yourself in the direction of
the wind (or in the direction of the electric cuirent) you will bave at your left the
least atmospherice pressure (or the north pole of the magnet). When the differ-
ence of pressure of the southern places above the northern is not above four mil-
Lmeues there will be no wind of a force above 30 1b. on the square métre, More-
over, he greatest amount of rain wili fall when the departures are negative; and
at the places where the departures are most negative there also the force of
the wind will be geperally stionger. Moreover, there will be no thunder if the
barometiic pressure is not less than two millimetres above the average height, and
when at the same time the difference of the departures of temperature is consid-
erable. Those rules, and especially the first 1wo, were laid down by me, in 1857,
in the Comptes Rendus, and on the 1st of June, 1860, the first telegraphic warning
by order of the Department of the Interior was given in Holland. It was unfor-
tunate that those telegraphic warnings were not introduced four days sooner, for
in that case the first communication would have been a first warning against the
fearful storm of May 28, 1860, called the Finster-storm. All of you know how
amply Admiral Fitz Roy has arrauged the telegraph warnings all over England.
—2. Those rules used in Holland have behaved themselves very well, as is laid
down in the translation of a paj.er of Mr. Klein, captain of a merchant ship, where-
to 1 bave added my observations and signals compared with the signals of Admi-
ral Filz Roy in table A, p. 25. My own paper dates from June 1, 1860, and is ex-
tracted by Mr. Klein as you may see, but I preferred that the less complete and
precise paper of a practical man be translated. because I tLought thut the seamen
would put more rebance on it.  From the tables added to that translation it ap-
pears that 1 have warned from my four stations, just as Admiral Fitz Roy has
doue from his twenty. It must. however, be recorded that besides those four
stations, there are also gome stations—Daris, Havre, Brest—in Fravee, and some
in Engaud—Darticpool, Yarmouth, Portsmouth, Plymouth-- that send me their
observations.  Generndiy they anive too late, and therefore they throw but very
little light on the furecasting, principally while the barometers are not so well
known. So much for the strength, now for the direction.  The directionis in the
first twenty-four hours after the observations three times of the four such as indi-
eated, and the seeond 24 hours and the third 24 hours «till two times of the three
such as indicated (see table B, p. 29), and moreover no storm has occurred in
those six years when not before the difference of the southern departur. = above the
porthern has been four millimétres.—To come to the third point. 3rd. What
is to be dobe?  The normal heights of the barometric pressure, or better, of the
barometers, which ac¢ read, must br conscieniiously taken, the observation must
be made at more points ovee a day, and mutually communicated, and at days when
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there are greatly different depurtures, that is to say, of three millimétres, or when
there is chauge of inclination, there must be sent a message at noon or in the eve-
ning of the same Jday. Iu all cases, not only the pressure in the morning, but
likewise that at night should be given. A eritienl indiration is, when the previous
day the northern stations had greater departures, and the following day the south-
ern had greater departures, even when the difference in the latter case was small.
There is caution to be had when the difference of the departures is 4 millinidtres.
But I may not trespass on your time and kindness in expressing wishes only, it
may be sufficient to bave communiented the general rule.

¢On Aluminium,’” by Mr. I L. Bell.—The author taid—* The progress of the
manufacture of this, &o far as the arts are concerned, new metal has scarcely been
guch as to require much to be added to the researches bestowed upon the process
by the distinguished chemist, M. St. Culri Deville, of Paris,  Upon the introduo-
tion of its masufacture at Washingtou, three years and a balf ago, the source of
the alumina was the ordinary ammonia alum of commerce, a nearly pure sulphate
of alumina and ammonia.  Expesure to heat drove off tie water, sulphuric acid
aod ammonin, leaving the alumina.  This was convertedinto the donble chloride
of aluminium aud sodium by the process deseribed by the French chemist and
practised in France, and the double ¢tloride subsequently decomposed by fusion
with sodium. Faint. however, as the traces niight te of impurity in the alum ite
gelf, they, to a great cxtent, if ot entirely, being of a fixed character when exposed
to heat, were to be found in the alumina, fiom which, by the action of the chlors
ine on the heated mass, a large proportion, if not all, fonnd their way into the
sublimed double chlwide, and once there, it is unnecessary to say that under the
iufluence of the sodinm, any silica. iron, or phosphorus found their way into the
aluminium sought to be obtained. Now, it huppens that the presence of these im-
purities in a degree =o small as almost fo be infinitesimal, interferes so largely
with the colour as well us with the mal eability of the aluminium that the use of
any substance containing them is of a fatal character.  Nor is this all, for the na-
ture of that com- vugd which hitherto has constituted the most important appli-
eation to this metal—I wean aluminium-bronze—is so completely changed by
using aluninium comaining the impurilies referred to, that it ceases to possess any
of those properties which render it valuable.  As an example of the amount of in-
terference exercise 1 by verv minute quantiiies of foreign matters. it is, perhaps,
worthy of uotice that very few varieties of copper bave been found susceptible of
being empioyed for the manufacture of afuminium-bronze; and hitherto we bave
not at Washington, nor have they in France, beer able tv estabiish in what the
difference consists between copper fit for the production of aluminium-bronze, and
that which is utterly unsuitable fov the purpese. These considerations have led
us, both bere and in France, 1o adopt the use of another raw material for the pro-
duction of aluminium, which cither does not contain the impurities referred to as
80 prejudicial, or contains them in such a form as to admit of their easy separa-
tion. This material is Bauxite, so called fromn the name of the locality where it
is found ia France. The Bauxite is ground and mixed with tke ordinary alkali of
commerce, heated in a furpace.  The metal is so extensively used in the arts as
to keep the only work in England, namely, that at Washington, pretty actively
employed. As a substance for works of art, when whitened by meaes of hydro-
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fiuoric and phusphoric acid, it appears well adapred, as it runs into the most com-
plicated patterns, and has the advantage of preserving its colour, from the absence
of all tendeney to unite with sulphur or become aftected by sulphuretted b drogen.
A large amount of the inerensed activity in the manufacture referred to is due to
the exceeding exuty of s compound with copper, which is sulike gold as scarcely
to be distingwishuble from that metal, with the additional valuable property of
being neuly as hard as iron.”

« On the Sy~daciylous Condition of the Hand in Man and the Anthropoid Apes,’
by Mr. C.:". Blake-—The author said, “I call the attention of the Section to a
curious abnormity whieh is presented by the integument of a specimen of old male
gorilla which was brought from the Gaboon by Mr. W. Winwood Reade, and pre-
sented by that gentleman to thé Museum of the Anthropological Society of Lon-
don. The specimens of gorilla which huve been the subjeets of the elaborate and
complete Memoirs which have appeared from the pens of MM. Duvemoz and Tsi-
dore Geoffroy St. Hilaire, in the Archives of the Paris Museum (vols. viii. and x.)
and by Prof. Owen in various parts of the Zoolugical Transactions, have, with
other suthors, all coirncided in the statement of a faet, true as regards the speci-
meas with which they were nequainted, which probably represent the majority of
specimens of gorilla which have besn exammnined in Europe. This statement, re.
<Jduced to a gencral proposition, was that the integument of the skin of the fingers
was more or less connected across the first digital phalanz in such a manner that
the first joints were firmly connected together by skin, sometimes as far as the
distal extremity of the first phalanx, sometimes merely to the middle of !
pbalanx. In no specimen of gorilla, of the description of which I am yet cugni-
zaut, are the digits of the anterior extremity free to the same extcnt as in mwan, in
which the distal extremities of the metacarpals mark the termination of the amount
of syndactylity of the hand. In the specimen of gorilla to which allusion is made
in this short note, the digits of the fingers present a different condition of connec-
tion from the typical specimens described by zoologists. The second (index),
third (medius), and fourth (anvulus) digits are free beyond the distal end of the
metacarpals as in the human subject ; the fifth digit (minimus) is also in a less de-
gree attached to the annulus than in the specimens of govilla contaived in various
public museums. We have thus a specinen of gorilia in which the digite of the
band are almost as tree as in the hand of the lower races of mankind. Careful ex-
amination by a lens of the integument before the preparation of the specimen by
Mr. Leadbeater, who first ealled my attention to this abnormity, demonstrates the
fact that the epidermis covers the cutis on the inner sides of the interdigital spa-
ces of the first phalauges of this specimen.  The consistency of this epidermis
merely differs in degree from that of the homologous structure in the foot aond
other parts of the body. It would be interesting to compare such a curious ab-
normity of the iutegument with the similar abnormities which exist in the human
species. The human fingers are most frequently connected together by syndactyli,
and remain duniag life in that stute of arrested development (as regards the in-
tegunent) which is typified by the permanpent stage of the development of the
gorilla. Oun the other hand, I bave never yet met, either in the chimpanzee or
orang-utan, with a similar case of freedom of digits to that here deseribed. We
must, however, recollect that the number of specimens of chimpanzee and orang-
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utan, which have been accurately described anatomieally, form a very small per-
eentage. How many individuals of gorilla may exist, in which there may be a
gimilar ¢ accidental’ variety, must remain for a long time unkoown to us, Syu-
dactylity is often congenital. A case has recently come hefore my observation of a
married female, in which the medius and annulus of both handsare firmly connected
together by integument. A similar condition prevailsin one of her children; another
has deformity on the right hand ; while the youngest preserves the digits iu their
pormal condition. The speculation whether a like rule or itsconverse may or may
pot prevail in the ape,—whether it might not through generations during which
the congenital defect of the gorilla, or nbsence of the characteristic syndactylity,
might be transmitted, operate towards the production of a more pret Lsile form
of band, must, however, be postponed until a vaster seriea of specimens shall be
examired by anthrupologists or zoologists.”

*On the Physical and Mental Character of the Negro,’ by Dr. J. Hoxr.

This paper brought up Mr Crarr, a negro of nearly pure black skin, in defence
of his race. M, Craft said, that as Africans were very dark, and the inhabitants
of Northern Europe very fair, and as, moreover, the nations of Southern Europe
were much darker than those of Northern Europe, it was perfectly fair to suppose
that climate had a tenrency to bleaeh as well s to blacken  The thickness of the
skulls of the negroes had been wisely arrauged bv Providence to defend their
braing from the tropical climate in which they lived It God had not given them
thick skulls their brains would probably have become very much like those of
many scientific gentlemen of the present day.  The woolly hair was not considered
by Africans as a mark of infeviovity, thouch some of themw shaved it off, but i¢
also answered the purpose of detending the head frow the sun. With regard to
his not being o true African, bis grandmother and grand{:they were both of pure
negro blood.  His gandfather was a chief of the West Coast; but, through the
treachery of some white men. who doubtless thought them~cives wreatly his supe-
riors, he was kidnapped and taken to Amerien, where he Mi Craft) was born.
He had receutly been to Africa on a visiv to the King of Uahomey. He found
there considerable diversities even among the Africans thewselves. Those of
Sierra Leone had prominent, almost Jewish features.  Their heels were quite as
short, generally, as those of any other race, and upon the whole they weve well
formed. Persons who had any knowledge of Afvicans knew that, when they en-
joyed advantages, they were capable of making good use of them.  He might refer
to the instance of the little girl brought to this country by Capt. Forbes. This
child was presented to the Queen, who had her earefully educated.  When she
grew up, she mingled in good society, and interested every one by her proficiency
in music; and vecently she had been married to a commercial centleman of colour
at Lagos. Another case was mentioned by Mr. Chambers in one of his works ;
and arother ease was that of Me. Crowther, who w.s well known to many geutle-
men in this country.  One word with reference to ihe ancient Britons. When
Julius Cwesar came to this country, he said of the natives that they were such
stupid people that they were not fit to make slaves of in Rome. It had takin a
long time to make Englishmen what they now were, and therefore it was not
wonderful if the negroes made slow progress in intellcetual develnpment. It
wal, however, proved, that they made vesy rapid progress when placed in advan-
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tageous circumstances. As to the newro not being erect, the same thing might be
said of agriculturnl labourers in this country. Il pointed to Hayti as furnishing
an instance of independence of character and inteilectual power ou the part of the
negro; and conitended that in America the degraded position which he was forced
to occupy gave him no chance of proving what he really was capable of doing.
He was sorry that learned and scientiic men should waste their time in discussing
a subject that could prove of no benefit to mankind. He spoke with great defer
ence to their opioions ; but, for Lis own pint, he firmly agteed with Cowper, that

Fleevy locks and black complexion

Cannot alter nature’s claim ;

Skins may differ, but affection

Dwells in white and black the same.

¢ Military Budgets of Englizh and French Armies for 1863-4, statistieally com-

pared,’ by Col. Sykes —He showed by a series of elaburate returns that the total
effective English army was 147,118; that of the French, 555,187. The cost per
head of the effective und non-effi ctive English, numbering 145,118 wen, was 944
1s. 13d., while that of the French effcctive and non-effective forces of 400,000 was
48l 9s. 4d. per head. The cost of the British manufacturing department was 6Z.
10s. per head, against 2L 158, 104.; military stores (British) per head, bl 14s,
French, 8. 0s. 2d.; purchase of small arms (British), 14s. 44d, against 5s. 8d.;
British military education, 12 3s. dd, Fiench, 7s. 1d ; administration of the Brit-
ish army (Secretary of State and Connnander-in-Chief’s Department), 12, 8s. 11d,,
French, 6s. 113d.; Government staff (Brivish) per individual 3041, bs., French,
8901, ; clothing (British), 4L 0s. 24, agsinst 1L 19s. 114.  Col. Sykes gave fur-
ther details, showing the great difference in the amount of estimates required for
the support of the British and Freach armies. He (Col. Sykes) expressed bis opin-
ion that econvmy would be seeured in a much greater degree if the Government
instead of manufacturing themselves the matéricl 1equired for use in the army and
navy, would intrust it to contractors. He had been boping that the contrast be-
tween the expenditure on the French army aund that on our ewn could have been
satisfactorily explained, and that the French aviny was only one-half of our own.
The details could not be gainsaid. Then, again, when a certain total sum was
granted, there was the greatest possible vigilunce exercised to insure that the sums
appropriated to various purposes were actually spent in the department to which
they were originaily intended to Le applied, or that they were clearly accounted
or if not required. e had reccived a communication froma friend of his own
of high position and fully acquainted with military matters, who, after making in-
quiries in the proper quarters, was of op'nion that the administration of Freoch
military affairs was in a very heaithy state indeed, and had exercised a most ben-
eficial influence on the political cosdition of the country.  No Englishman would
for a moment begrudge the proper meauns of securing the respectability, the gen-
tlemanly beariug, the self respect of the common soldier even, but Englishmen did
wish that, whatever public money was given for that purpose, should be devoted
in the most econowical manner to the purposes for which it was given. It was
what the people of England had a right to expect; and his object in calling atten-
tion to those comparisons was that all thuse things might be looked into, and that,
in future, there would be less cause fur the army and navy to absorb nearly one-
half of the taxes of the country.
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RESEARCHES ON THE MOON.,—BY PROF. iHILLIPS.

The author having on previvus oceasions presenied his 4 1ews ag to the rwethods
and objects of research in the moon, was desirous now to state a few vesults, and
exhibit a few drawings, the fruit of recent examuations ot the moun by means of
anew eqnatorial by Coolie, . with an object-glass of 6 jnches. In sketching ring
mountains, such as Theophilus and Pasidonius, the author hus Leen greatly inter-
ested by the changes of aspect which even a small alteration in the angles of ele-
vation and azimuth respectively produce in the shadows and lights. Taking an
example from Cyrillus, with ite rocky interior, and fixing attcntion on the nearly
central mountain, it always appears in the morning light to bave two principal un-
porforated masses. By a slight change in the direction of the light, the division
of these masses is deeply shaded on the north cr deeply shaded on the south, and
the figure of the masses, i. e, the limnit of light and shade, seems gltered. A slight
chaoge in the angle of elevation of the incident light makes more ren arkable dif-
ferences. On Posidonius, which is a low, nearly level platean, within moderately
raised borders, the mid-morning light shows with beautiful distinctness the shield-
like dise of the mountain, with narrow broken walls, and in the interior, broad,
easy undulation one large and several smaller craters. In earlier morning more
craters appear and the interior ridges gather to form a broken terrace subordinate
to the principa) ridge. This circumstance of an interior broken tervace. under the
bigh main ring of mountain, is very frequent, but it is often concealed by the
shadow of the great ridge in early morning shadows. Tc see it emerge into half-
lights, and finally to distinet digitations and varivusly directed ridges, as the light
falls at increasing angles, is a very beautiful sight.  But it is chiefly to the varia-
tions in the central masses of lunar mountaing and their physical bearings that the
author wishes to direct attention. Many smaller mountains are simply like cups
set in saucers, while others contain only one central or several dispersed cups,
In Plato is a nearly ceutral very small cup, bright, and giving a distinet shadow
on the grey ground, as seen by Mr. Lockyer, Mr. Birt, and Prof. Phillips himself,
But in the centre of many of the larger mountains, as Copernicus, Gassendi and
Theophilus, is a large mass ot brokeu rocky country, 5,000 or 6,000 feet high, with
buttresses passing off intv collateral ridges, or an undulated surface of low ridges
and hollows. The most remarkable object of this kind which the author has yet
observed with attention is in Theophilus, of which mountain two drawings are
given, in which the author places equal confidence, except that the latter drawing
may bave the advantage of more experience. The central mass is seen under
powers of 200—400 (the best performance is from 200 to 3u0), and appears as a
large conical mass of rocks about fifteen miles in diameter, and divided hy deep
chasms radiating from the centre. The rock-masses betwecen these deep eleits are
bright and shining, the clefts widen towards the centre, the eastern side is more
diversified than the western, and like the southern side has long excurrent but-
tresses. As the light grows on the mountain, point after poiat of the wa-s on the
eastern side comes out of the shade, aud the whole fiure resembles an uplifted
mass Which broke with radiating cracks in the act of clevation. Except ng in
steepness, this resembles the theoretical Mont, d'Or of De Beaumont; an | as there
is no mark of cups or eraters in this mass of broken ground the author is disposed
b regard its origin as really due to the displacement of a solidified part of the
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moon’s crust. He might be justified by Prof. Secchi’s drawing of Copernicus, in
inquiring if the low excurreut buttresses may indieate issues of lava on the south-
ern and westero sides On the whole, the author is confirmed in ‘the opinion he
bas elsewhere expressed, thit on the moon’s face are features morestrongly marked
than on our own globe, which, rightly studied, may lead to a knowledge of vol-
canic action under grander snd simpler conditions than have prevailed on the earth
during the period of subaérial voleanoes. The author also exbibited a drawing of
Aristarchus, showing some undeseribed features in the aspect of that, the highest
part of the moon’s surface,

‘ On some Phenomena produced by the refractive power of the Eye,’ by Mr.
A. Claudet.—This paper was to explain several effects of the refraction through the
eye, one of which is, that objects situated a little behind us, are seen as if they were
on astraight line from right to left. Another, that the pictures of external objects
which are represented on the retina, are ineluded i an angle much larger than
one-balf of the sphere at the centre of which the observer is placed; from this
point of view a single glance encompasses a vast and splendid panorama extending
to an angle of 200°.  This is the result of the comumon law of refraction. All the
rays of light passing through the cornea, to the chrystalline lens are more aud
more refracted in proportion to the angle at which they strike the spherical sur-
face of the cornea. Consequently, the only objeets which are seen in their true po-
sition are those entering the eye in the direction of the optic axis. By this refrac-
tion the rays which enter the eye at an angle of 909, are bent at 10°,and appear
to come from an angle of 80°. This phenomenon produces a very curiousillusion.
When we are lighted Ly the sun, the moon, or any other light, if we endeavour to
place ourselves in a line with the light and the shadow of our body, we are sur-
prised to find that the light and the shadow seem not to be connceted at all, and
that, instead of being in a live, they appear bent to an an:le of 160° instead of
180°, so that we see buth the light and the shadow a little before us, where they
are oot expected to be.  The eye refracts the line formed by the ray of light, and
the shadow und the effect is like that of the stick, one half of which being im-
mersed in water, appears crooked or bent inte an angle at the point of immersion.
This en'avgement of the fiell of vision to an angle of 200°, is one of those innu-
merable and wonderful resources of nature by which the beauty of the effect is in-
ereased. Our attention is called to the various parts of the panorama which ap-
pear in any way a desirable point of observation, and we are warned of any dan-
ger from objcets coming to us in the most oblique divection. These advantages
aro particulauly felt in our crowded towns, where we ave oblized to be constamly
on the look out for all that is passing around us.

Oan the Cultivation of Cinchona in India,” by Mr. C. R. Markham.

Dr. Thomypsoa said it was those only who knew how rapidly the supply of qui-
nive from Chili and South America wus boug exhausted that could know how in-
estimable was the work whieh the paper deseribed.  The experiments which had
been made had ehiown, uot only that the plant might be grown in other countries,
but that the bark of the young tree yieide | a much targer proportion of quinine
than that of the old.  The goo.l which would re<ult fiom earrying the cultivation
of the plant into new fields was immense; for while the applieation of quinine was
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extending, many of the hospitals had had to restrict its use on account of the ex-
peose; and the result of the recent discoveries would be that physicians, when
prescribing bark alone, would give the preference to young bark.

On the Reason why the Stomach is not Digested by its own Secretion during
Life, by Dr. Pavy.—How is it (he observed) that the stomach, composed as it is
of digestible materials, escapes being digested itself, whilst digestion is being car-
ried on in its interior? The question here raised must be admitted to be one of
the utmost interest and importance to us all, because it touches upon the means
by which we escape after every meal we consume from the occurrence of an event
which would inevitably prove fatal to life. Hunter noticed that the stomach was
susceptible of being attacked by the digestive liquid after death, and accounted for
its power of resisting destruction during life by reference to the ‘living principle.’
The stomacn, he says, which at one instint, that i3, while possessed of the living
principle, wags capable of resisting the digestive powers which it contained, the
next moment, namely, when deprived of the living prineiple, is itself eapable of
being digested, In illustration, he furthersays, “if it were possible for a man’s
hand to be introduced into the stomach of a livin_ animal, and kept there for some
considerable time, it would be found that the dissolvent pewers of the stomach
could have no effect upon it ; but if the same hand were separated from the body
and introduced into the same stomach, we should then find that the stomach would
immediately act upon it” This statement, however, fails to stand the te=t of ae-
tual experience. Bernard, of Paris, ingeniously contrived to introduce the hind
Iegs of a living frog through « fistulous opening in +he interior of a digesting sto,
mach, and found that they underwent digestion, notwithstanding that the life of
the animal was maintained. My own experience enables me to testify to the accu-
racy of thig result ; and further, I have found that the tip of a living rabbit’s car
has similarly vielded to the influence of the digestive menstruuni.  The “living
priociole ” must, therefore, be discarded, as insufficient to account for the state of
security under which the living stomach exists.  To replace the refuted influcuce
of the “living principle,” it has been suggested that it is the epithelial lining which
gives to the stomiach the immunity from destruction it enjuys during life.  The
stomach, it has been said, is lined with an epithelial layer, and this, with the mucus
sccreted, acts as & kiud of varnish in protecting the deeper parts.  Whilst diges-
tion is proceeding, the epithelium and mucus are constantly being dissolved, like
the food contained in the stomach; but a fresh supply being as constantly pro-
duced, the organ is thereby maintained intact. Death taking place, and the epi-
thelial iyer being no longer produced, the gastrie jyice, after actiny upon and dis-
solving i, reaches the deeper coats, and then, continuing to exert its influence,
way ultimately, the temperature being maintained sufficiently favourable for the
purpose, occasion a perforation of the organ.  This view, however, like Hunter’s
“living principle,” fails to stand when submitied to the test of experiment ; for I
have found that a considerable sized pateh of mucous membrane may be removed,
and food will afterwards be digested without the slightest sign of attack being
made upon the deeper eoats of the organ. Indecd, it might almost be assumed
upon reflection, that something more constant—that some coudition presenting
Igss expo~ure to the chance of being influenced by external circumstances than
that supplied by the existence of an epithelial layer, would be required to account
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for that unfailing secarity from ante mortem solution which the etomach appears
to enjuy. From the articles swallowed, abrasion of the mucous membrance may
bie presume to have been not unfrequently produeed, and uleeration is not of so
uncommon an occurrence ; yet perforation has not been observed as the necessary
result. The problem, therefore, as to why the stomach is vot susceptible of at
tack during life a8 it is after death, still remains open for solution; and the view
that I bave to offer refers the immuuity observed to the circulation within the
walls of the organ of un alkaline current of blood. It will not be disputed that
the presence of acidity is une of the necessary circumstances for the accomplish-
meat of gastrie digestion. Now, alkalinity is a constant character of the 'blood,
and, as during hie, the walls of the stomach are everywhere permeated by a cure
rent of this alkaline blond, we have here an opposiug influence, the effect of which
would be to destroy, by neutralizing its acidity, the solvent properties of the di-
gestive fluid tending to peuetrate and act upon the texture of the organ. The
Hood being staguant after death, the opposing influence is lost that is offered by
the circulating current.  Should life happen to be cut short at a period of diges-
tion, there is ouly the neutralizing power of the blood actually contained in the
vessels of the stomach, to impede the progress of attack upon the organ itself ; and
the consequence is, that digestion of its parictes proceeds. as long as the tempera.
ture remaing favourable for the process, aud the solvent power of the digestive
liquid is unexhausted. There is, therefore, no want of harmony between the effeat
that oceurs after death and the explanation that refers the protection afforded due
ring life to the neutraliziog influence of the circulation. 1n support of this view X
bave found, experimentally, that by arresting the flow of blood through the sto-
mach during life, the organ is placed in the snme condition as it is after death:
having lost its protecting influence, digestion of its texture now proceeds. It will
be naturally required of me to reconcile the view advanced, with the effect that is
poticed when the living frog’s legs and rabbit’s ears were introduced through a fis*
tulous opening into the digesting stomach. If the circulation, through its neutral-
izing power, protect the stomach, why should it not bave afforded equal protee-
tion to the tissues of the living animals introduced through a fistulous opening
into the organ? According to the proposition offered, the result is involved in &
question of degree of power between two opposing influences. And because
through degree of vascularity the neutralizing power of the circulation is sufficieat
to hold in check the golvent action of the gastric juice iu the case of the walls of
the stomach, it does not follow that it should simiiarly be sufficient to doso in the
case of the frog’s legs and rabbit’s cars. With the frog it may be fairly taken that
the amount of blood possessed by the animal would be totally inadequate to fur-
nich the required means of resistance to the i.fluence of the acidity of a dog's
gastric juice. With the rabbit's ears the vascularity is so much less than that of
the walls of the stomach that there is nothing incomprehensible in the fact of the
one yielding to, and the other resisting the attack. In support of the position that
has been taken, it can be shown by experiment that even with the stomach itself,
by ivereasing the acidity of its contents beyond a certain point, its circulation is
no longer adequate to enable it to resist digestion.




ENTOMOLOGICAL SOCIETY OF CANADA. (4]

BENTOMOLOGICAL SOCIETY OF CANADA.

Top ordinary monthly meeting of the society was held in the Council-room
of the Canadian Iustitute, on Tuesday, the 8th December, at three o’clock, p.m
Nearly all the members from Toronto and the vicinity werz present.

In the absence of Prof Croft and Mr. Saunders, Dr. Morris was called to the
chair, and Mr. Hubbert appointed secretary, pro. tem. The minutes of she
previous meeting were read and confirmed,

Communications were received from
Professor Hincks, expressing regret at his inability to attend, in consequence of
indisposition;
F, Grant, Esq, and R. V. Rogers, Esq., on business connected with the society.

The following gentlemen were proposed us suilable persons to become members
of this society :
The Rev, H. P. Hope, Toronto.
Rice Lewis, Esq, u
James Wright, Esq, Vienna.

The following donativns were acknowledged, and the thanks of the socicty voled to
the donors:
From Prof. Croft—
A cabinet of seven drawers,
To the Library:
From the Smithsonian Institution—
Monographs of the Diptera of North America. By H. Laen. Part L,
From the author, W. Saunders, Esq, London, C. W.—
(1) Monograph of the Arctiade of Canada, 20 copies.
(2) Description of two new species of Arctia.
(3) “On some hitherto undescribed Lepidopterous larva.”
¥rom A. L. Packard, Jun, Esq, Cambridge, Mass., through Principal Dawson——
Photographs of the following undescribed Bombyces: Crambuda pallida,
Callimorpha vesta, Cullochlora chlorata, Cyrtosiaalbopunctata & and ¢,
Entortricallis testacea, Cyrtosia geminata, Cilodasys cinereafrons, Lape
bodonta ferruginea, Gluphisia trilineata ¢ and ¢, Platycorura furcills,
Cilodasys biguttata, and Edapleuza bilineata,
From James Hubbert, Esq., BA—
Popular Entomology. By Maria E. Catlow.
British Butterflies. By W. S. Coleman.
To the Cabinet :
From Prof. Croft—
48 Specimens, including 27 species of Chinese Lepidoptera.
\ 164 “ “ 81 Coleoptera.
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From B. R. Morris, Esq., B.A,, M.D.—
471 Specimens, including 16 species of Coleoptera.

From J. H. Sangster, Ezq,, M.A.—
28 Specimens, including 17 species of Coleoptera.

6 i u“ 5 “ Lepido-:tera.
11 “ “ 10 “ Diptera.
10 “ o 10 “ Hymenoptera.
5 ¢ “ 4 L Neuroptera.
4 “ “ 4 “ Orthoptera,

From B. Billings, Esq., Ottawa—
236 Specimens, including 132 species of Coleoptera.

21 “ « 19 « Lepidopters.
Py « “ 5 “ Diptera.
n @ “ 5 [ Orthoptera.
3 « u P “ Strepsiptera.
3 0« o 3 “ Hemiptera.

From James Hubbert, Egq.. B.A.—
251 Specimens, including 176 species of Coleoptera.

63 “ “ 25 “ Lepidoptera.
49 t« N 40 “« Diptera.
38 «“ « 21 “ Hymenoptera.
12 « “ 10 o Orthoptera.
12 « « 8 B Neuroptera.

« « 10 £ Hemiptera,

From Thomas Reynolds, Esq., Montreal—
13 Spe~imens, including 8 species of Coleoptera.

154 “ “ 53 “ Lepidoptera.
1 * “ 1 “ Diptera.
9 “ “ 6 “ Hymenoptera.
2 “ “ 1 “ Hemiptera.

From Wm. Saunders, Esq., London—
345 Specimens, including 121 species of Coleoptera.

111 “ “ 31 “ Lepidoptera.
1 N & o1 " Diptera,
8 “ “ 5 “ Neuroptera.
4 “ “ 1 “ Strepsiptera.

A communication was read from Mr. Saunders. regarding the p-acticability of
publishing a catalogue of the known Canadian species of each order of insects.
After considerable discussion as to the best form. &c.,—

It was moved and seconled,—That the society take immediate steps to prepare
and publish catalogues of the Coleoptera and Lepidoptera, to be followed by
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gimilar catalogues of the ether orders ax soon as possible; and that Mr. Saune
ders, Prof. Croft, and Mr. Billingy, be a committeo on Coleoptera; and Prof.
Hincks, Mr. Saunders, and Dr, Morris, on Lepidoptera.—Carried.

The committee are very anious to securc the co-operation of all persons
baving either named collections or listy of species. Any informat  which
would aid in bringing out full and accurate catalogues, should be communicated
without delay to Mr. Saunders or Prof. Hincks.

Moved and seconded,—That u supply of entomological pins and sheet cork, for
lining cabincts, be kept on hand, to he furnished to members at the lowest cost
prices.—Carried

It is intended ultimately to keep ull the apparatus required in capturing and
preserving insects,

Moved and seconded,—That the Rev, Charles Bethuue, B.A, be requested to
use influence to advance the intercsts of this socicty among Naturalists in
Great Britain.—Carried.

A verbal communication was made by Dr. Morris, on insects captured in the
vicinity of Orillia, during the summcer of 1863. Among the interesting speci-
mens exhibited by Dr, Morris, were several examples of Colias edusa, so seldom
met with in Canada,—only two or three individuals baving been taken as yet
Dr. Morris remarked that this inscct socms to differ from the C. edusa of British
Naturalists, in its habits of ilight, &c., which secems to indicate either a distinct
species or very wide variations.

Both sexes of Terias lese, also very rare in Canada, had been captured.

A species of Jnhenodes, taken by Mr. I'. Grant, of Orillia, was also exhibited.
The general appearance of the ingect clogely resembled that of 4. septentrionis,
of which it is probably a variety. The form of the rostrum is so peculiar, as to
lead Dr. Morris to think that possibly there may be two species with us.

The following papers were presented by Mr. Hubbert :

(1) Notes on insects captured near Kingston. 1863,
(2) What the insects do in Junuary.

The meeting then adjourned
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CANADIAN INSTITUTE.

ANNUAL REPORT QF THE COUNCIL FOR TEHE YEAR 1888,

Tar Counci. o tHR CanapiaN INsTiTowE bave the bonour to present the fol
lowing Report of the Proceedings of the Society for the past year:
I—MexBERSHIP,
The presen: state of the membership is as follows :
Members at commencement of Session—December, 1862 .... 447

New Members elected during Session 1862-63 ......... vee.. 18
By the Council during the recess of 1863 ...... ceeeresieees 8
—— 468
Deduct—Deaths......... e e Ceeeieeas P |
Withdrawh e ceeiiiniieniinenens vunns P {
Left the Prowinces. ..vovvveiennnn. .. Ceirereees 38
Non-payment........ cerearieansiaeaas NP |
— 23
Total—30th November, 1868 ......... .. 148
Composed of—Honorary Merabers ....oooviiaiieniee R
Life Members .ovveivnanvennnns. Voeeeees . 82
Corresponding Members ... ..oiiiiiiiiil, . 6
Junio» Membiers .ooooiiiiilL tecenesann 3
Ordinary Members .............. ... ... 400
Total ........... i, 445

The Council have to deplore the loss, during the past year, of Sir John Beverley
Robinson, Bart. The active interest which he evineed in the prosperity of the
Institute, and the valuable services which be rendered to it, will long be beld in
grateful recollection. Death has also removed Mr. Justice Connor and John
Hutchinson, Esq., who, although they did not take port in the proceedings of the
Society, yet lent their aid in promoting its welfare.

IL—CouuUNICATIONS.

The following list of papers, read at the ordinary meetings beld during the
session, will be found to contain many valuable communications, and some of
general interest:

13th December, 1862.
Rev. Prof. Hincks, F.L.S.. &e.. “On certain Veartable Monstroaities considered
in reference to the question of the reality and permanence of Species amongst
orgapized seings.”
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P. Freeland, Esq. exhibited and described Smith and Beck's New Universal
Microscope.
20th December, 1862,

Prof. H. Y. Ilind, M.A,, F.G.8, &c, *On Vegetablo Parchment, its uses and
preparsations.”
10tk January, 1863,

The Rev. J. McCaul, LL.D., read the * Annual Address.”

17th January, 1863.
Prof. D. Wilson, LL.D., ® On the  haracteristics of the Flint Implements of
the Drift as compared with those of g later Stone Period.”
John Martin, Esq., LL.D., “On some General Properties of Curves.”
24th Junuary, 1863.
A, E. Williamson, Esq., “ A proposed Classification of the Genus Helix.”
Professor J. B. Cherriman, M.A,, (1) “ Remarks on Comets.” (2) “ On Poinsot's
memoir on Rotation.”
31st January, 1863,

No papers.—Death of the late Chicf Justice Robinson.

Tth February, 1863.
Prof. G. T. Kingston, M.A., ¢ Metcorological Report of 1862.”
James Hubbert, Esq., “On the Fungi
B. R. Morris, M.D., “ On the Natural Ghecks to the Destruction of our Crops

by Insects.”
14tk February, 1863.

Prof. G. T. Kingston, M.A., “ On the Disturbance of Magnetical Declination at
Toronto, during the years 1855-1362, inclusive.”
Prof. D. Wilson, LL.D., “Relative to a new kind of Cannon which was de-
scribed to him on his recent visit to Washington,”
21sl February, 1863.
U. Ogden, Esq.; U.D., “ On Chloroform and its eflucts.”
T. J. Cotule, Esq., “On a new Species of Astacus,”
28th February, 1863.

Sandford Fleming, Esq., C.E.,, “On the present condition of the Enniskillen
Qil Wells.”

The Rev. Prof. Hincks, F.L.S,, &c., “ On the position and relations of certain
families of Birds.”
W. Saunders, Fsq., “Catalogue of Plants found near London, C. W.,”
Tth March, 1863.
Prof. D. Wilson, LL.D., “Notes of a recent Visit to the Mortonian Collection
of the Academy of Natural Sciences of Philadelphia.”
14th March, 1863.
Professor Hind, M.A., F.G.S., “On the Masquapees.”

28th Ma. _h, 1863.
¥. Freeland Esq., ¢ On the Measurement of Microscopic Objects.”
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The President, the Rev. J. McCaul, LL.D., “On the determination of Ancieat
Roman dates ”

J. Bovell, Esq., M.D., “On Growth and Repair.”

L1th April, 18363,

Prof E. J. Chapman, Ph.D,, “On a Specimen of Carbonaccous matter from
Luke Superior, with remarks on the Origin of the Petroleum, as applied
more particularly to the Oil District of Western Canada, and some new
views on the general formation of Coal.”

18th April, 1863.

Rev. il Scadding, D.D.,, “On Phonetic Anomalics observed in some modern
forms of ancient proper names.”

Rev. Prof. G. P. Young, M.A,, “Formule for the cosines and sines of multiple
ares.” -

W. Saunders, Esq, “ On Canadian Arctiade.”

25(h April, 1863.

Sandford Fleming Esq., C.E, “ Notes on projected Canadian Canals to connect

the Upper Lakes with the St. Lawrence.”

The increase in the number of original papers and of contributors is a grati-
fying feature of the year. The number of our active members is still, however,
too limited, and further cooperation is earnestly invited.

{II.—~RsrorT oF EpITING COMMITTEE OP THE JOURNAL.

“Your Commitice have little to report on this occasion, beyond stating the
fact of the completion of the Eighth Volunie of the Journal/, and expressing
the hope that its usefulness has not been deteriorated below its predecessors.
The general plan of the publication has in no respect been changed, although a
larger number than usual of original communications has this year entered into
it, and it is thus acquiring more and more the character which the Institute de-
signed it to bear, namely, 2 record of the proceedings of the Society. No less
than fwenty-siz such communications have been given, all of them bearing more
or less closely on scientific or literary progress in connection with the Province.
In addition to these, several translations of important articles from foreign
sources, not otherwise accessible to the English readers, have been furnished, as
well as Reviews on subjects of prominent interest, which may fairly claim for
the most part to be considered as essays on those subjects of independent value.
The Committee desire to express their obligations to Mrs. M. M. Kingsford and
S. Kingsford, Esq., for valuable aid in this department. It was deemed ad-
visable to curtail the space allotted to miscellancous intelligence, or extracts
from other journals, in order not to increase the cost of the Journal beyond its
usual limit. In view of the reduction of the Government Grant to the Insti-
tute, of the withdrawal of the order for the supply of copies of the Journal to
the Parliame atary Library Committee, and of the necessity that bas otherwise
arisen for economy in the affairs of the Iastitute, it iz proposed to reduce the
jssue of the Journal to 500 copies, which will be sufficient for present neced, and
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will leave a margin for future wants. The cost of publication of the Journal
has amounted to $1348.
¢ All which is respectfully submitted,
J. B. CuERRINAN, General Editor.”
The Council have much satisfaction in noticing that the Journal continues
its high reputation as a Scientific and Literary Periodical,

IV.—ReprorT or TrEASURER.

Statement of the Canuadian Institute General Account, for the Year 1862-63, from
1st December, 1862, to 80tk November, 1868 :

Dr. £ s d.
Cash—Balance last year ...... Ceeea ettt i, eveeens 389 13 1
‘¢ Received from members......... Cheteaieeas eieieaea .. 16310 0
1 i for Journals........cveveunnn fhteetietaiaeaaa. 49 11 104
“ “ for Interest and Rent ........ teesseinesnsie... 9110 8
“ “ due by Members .....q00eu..... Ceteeaes ceee... 455 16 3
i ® due for old Journal............... £28 1 82 8312 &
" u due for new Journal ........ ceee.. 85 1 3
“  Parliamentary Grant (not received) ............ e 18710 ©
£1421 4 43
Cr. Cush paid on account of Journal. £ 8 d.
Cash paid on account of Journal in the year 1862... £53 18 1 } 951 5 13
“ “ “ « 1863... 197 7 0}
“ «  for Library and Museum............ ceeeraaseasie... 61 9 9
# #  onaccount of sundries .......... ... 222 1 8
“ ¢ due on account of Journal for the year 1863 ......... 62 0 0
“ «  due on account of Sundries ........ ceeetseirseses.. 38 8 4
® «  due onwaccount of Library ......... tetessaireaiases. 8 0 0
Estimated Balance............... e ieeieeenas RN cereals T 19 6
£1421 4 4}

The Treasurer in dccount with the Canadian Institute, for the Year 1862-63, from
*st December, 1862, to 30th November, 1863 :

Dr. £ 8 d.
Cash—DBalance last year ............. e teeteeeriiee... 38913 1
& Interest received on Securities .......eceeveviinrenen.... 6416 8
#  Received from Members....... ...coiiee.... [ . 163 10 0
b « on account of Journal ..... eetecerraernreienas 49 11 10§
« “ fOr ReNt suoviiiiiiierenrnrenncanneanssorenass 2614 0
“ Securities Pa. cuiitiiiaaranns Ceeenes e ceeesees.. 150 0 O
« @ i eeaeeecsacerrecnnarreaceann ceevrean B0 o
“ e it eteesarraneranonans teeceeasiaas ... 500 0 0O
“  Securities beld. vveverravriornineiinoarcnnnan tevvees.s 715 0 0

£2194 5 13
Vou. IX. E
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Cr. Cash paid on account of Journal.

Cash paid for Journal for the year 1852 ........... £53 18 1 % %1 5 1)
« «“ & 1863 ...iovvv... 197 7T 03

¢ paid on accountof Library and Museum.......... e 61 9 9
“  paid on account of Sundries ....... Geeerrietienanens ee.. 222 1 8
#  paid for Lot and Conveyance ........... Ceterieaeaiaa .. 66210 0
Securities ......v0eannn ereene Ceesreaeeas feedsarecenneiaaas M5 0 0
Balance in Bank ...e.euiiiiiiiiiiiieiiieiiiiiiiiiiiiiiaei... 22119 1
£2194 5 U

Statement of the Building Fund.
Balance from last year..........o.o.one. e teesseeen... 2140 1 9
Received Interest on Loans ......evivuniiiinnaes tessieeias. 6416 8
“  Rent ...... cevrve ceetereacasesanaennn ferateneans . 2614 0
Subseriptions (uncollected)........... Ceetteeirieiei e, 53415 0
£2766 T 6
Cash paid for Lot and Conveyance.......... R teeaneane ... 66210 0
Balance..... ceeanes N Ceereiieae, teveinea.. 210317 B
£27%6 7 6

D. Crawrorp, Treasurer.

V.—REPORT OF AUDITORS,

Toronto, 12th December, 1863,
Compared the vouchers with the cash-bock. Balance due by Treasurer,
£221 19s. 1d. {Two hundred and twenty-one pounds nineteen shillings and
one penny.]
Sasx. SpreoLL,

Auditors.
G. . WrLsoy, ; uditors

VI.—REPORT OF LIBRARIAN.

The additions to the Library of the Institute during the year 1863, have not
been very numerous. They consist principally of the Reports and Transactions
received from the Scientific Societies of Europe and the United States.

Tn addition to its own publications, the Smithsonian Institution has trans-
mitted valuable reports from the Royal Dublin Society, and from several Ger-
man and Scandinavian Scientific Associations.

From the Hon. J. M. Broadhead, of Washington, have been received eight
official reports on Statistics, &c. Through Professor Hincks, fourteen volumes
(in parts) of the Linnean Socicty’s Journal have been presented.

The fourth volume of Agassiz’s Contributions to the Natural History of the
United States,—the gift of the late Sir John Beverley Robinson,~—has arrived,
rendering the work, so far as published, complete.

The Scientific Reports comprise thirty-four bound volumes, forty-five unbound
volumes, and about sixty-seven pamphlets.
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Ten sheets (all published) of & very valuable Etbuological Map of Finmark
have been transmitted by the Smithsonian Institution. A Cbart of Lake One
tario has been presented by Mr. Chewett Mr BLohn has sent—throngh Messra.
Rollo and Adam—the three latest additious to his interesting series of Libraries.
A copy of the Statutes of Canada for 1863, has been received from the Record
Office, Quebec.—These works, amounting in all to a little over one hundred and
fifty, constitute the donations of the year.

The additions to the Library by purchase during the same period have been
comparatively few. In view of the proposed commencement of a building by
the Institute, economy in this, as in every other lirection, seemed desirable.
The volumes purchased amount to only cighteen. These include four volumes
in continuation of series in course of publication, viz., three volumes of Bacon’s
Works, the third volame of Carlyle’s Life of Frederick 11, the third volume of
Smiles’ Lives of the Engineers, and the second volume of May’s Constitutional
History of Englaud.

Detailed lists of all books, pamphlets, and mapa received, are appended below.

About seventy volumes belonging to the Library are out on loan: many of
them since 1861 ; some ten of them since 1858. Members when applied to by
circular on the subject of these loans, do not in every instance respond. It
seems desirable that there should be a return of all borrowed books at least
once a year.

In regard to ordering books, it is important that in every instance tne title of
the work should be entered first in the order-book of the Institute : there is
otherwise a danger of duplicates arriving to the address of the Inst'tute. It is
also important that every volume should be entered in the Librarian’s Catalogue
before passing into the hands of members.

The present Library is becoming somewhat over-crowded ; but some space
has been gained by placing two rows on one shelf, where the size of the volumes

admitted of that arrangement.
H Scappine,

TPoronto, Dec. 5th, 1863. . Librarian Canadian Institute.

VII—ReprorT oF Buitping COMMITTEE.

In the spring of the year, the Society purchased an eligible lot of land as &
gite for a building, in which the business of the Institute might be satisfactorily
conducted, and designs were submitted and approved. The following report
states the causes which prevented the Building Committee from carrying out
the intention of the Society. The plans, which have heen adopted, provide
ample and convenient accommodation, and the Council trust that the funds of the
Institute may soon be sufficient to warrant the commencement ecither of the
projected building or of one on a smaller scale.

RLPORT.

“The Building Committee report that the tenders which they received for the
building, so far exceed the espectation of the Council and the means at the dis~
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posal of the Institute, that they have deemed it necessary to bring the whote
gubject again under the consideration of the Council,

“ The amount of the lowest tender sent in for the carpenters’ and masons,
department, was £9,924.00; and the only reductions which the architect sug-
gested, amounted to §1,319.00,—leaving $8.605.00 as the cost of the building.
But to this must be added the necessary expenditure on light, heating, and
fencing, which would be about $1,200; so that the minimum cost may be as-
sumed at about $10,000.—being so far in excess of available funds that the
Committee did not fee! warranted in undertaking the building.

“Jonx McCaur, Charrman.”

VIIL.—MepicAL StCTiON.

During the past year, « section for the cultivation of Medical Science wa3s
formed. Its meetings bave been regularly beld, and much valuable information
has been communicated in the papers which have been read, and in the discus-
sions which have arisen.

REPORT.

Since the organization of this section, on the Ist of April last, six regular
meetings have been held, at which the following papers were read by the re-
gpective authors, viz :

1. % On the treatment of Asthma by Acetic Acid” .. ... Dr.C. B. Hall.
2. % 0n Hybridity” oo iiriinnriiiierareacosnnneenenns Dr. Barrett.
3. “On Food”........ Cerretreieeeans Ceeieeeeees Dr. Thorburn.
4. “On Hip Joint disease”...... ..ci.iiveviiiiieres.. Dr Clarke,
5. % On the law of the continuous development of Cells”.. Dr. O'Dea.
6. * On the Yellow Spot of Seemmering”.... .......... Dr. Barrett.
Uzzier OcpeN, Chairman.
*Toronto, December 12th, 1863.

*1X.—Tue ExtoMorocicar SociEry oF CaANADA.

This Society, which holds its meetings in the rooms of the Institute, was also
formed during the past year, for the encouragement of the study of the im-
" portant branch of Natural History, from which it derives its name. Its progress
is a satisfactory earnest of its future success.

REPORT,

The following are & few of the points of interest connected with our Entomo-
logical Society.—The first meeting was held on Thursday, the 16th of April.
As the summer vacation has occupicd most of the intervening time only two
other meetings have yet been held. The Society numbers thirty-six members,
2]l of whom are actual working Entomologists. Eight papers have beenread ; and
several valuable contributions to the Library have been received. The dona-
tions to the Reference Cabinet, which is the property of the Institute, comprise- -
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235 Species of Coleoptera,
76 i Lepidoptera.
43 “ Diptera.

35 u Hymeuoptera.
8 “ Orthoptera,
8 o Neuroptera.
18 “ Hemiptera.
2 “ Strepsiptera.

Duplicates of many of these have been received, swelling the whole number
veceived to 1480 specimens. Most of these duplicates will be used for effecting
exchanges, and thus will ultimately go to increase the collection in the refer-

ence cabinet,
James [ussgnr,

Curator .

o~

The Council, in conclusion, desire té cxpress their regret, that the Institute
was deprived, during the latter part of the year, of the valuable assistance of
their Recording Secretary, Patrick Freeland, Esq. Serious illness compelled
him to resign the office, which he had so efficiently occupied. The Couneil
sincerely trust that restorsd health may permit him again to take part in the
Society’s proceedings. The duties of the vacant office were kindly underteken

by the Corresponding Secretary, Dr. Morris,
JOHN McCAUL,

President.

APPENDIX.

DONATIONS OF BOOKS, MAPS, &c, SINCGE LAST ANNUAL REPORT.

Those marked thus * are not bound.
From the Vermont State Library, Montpelier, Vermont, U. S. VOLS.
The Geology of Vermont, &c. Vols. 1 and 2. By Ed. Hitcheock, LL D.;
Ed. Hitchcock, Jr., M.D.; Albert D. Hager, A.M.; and C. H. Hitch~

cock, AM.o..oiiiiiiiiiiiii e e iteaeiiarie et traes 2
From the Hon. J. M. Brodhead, Washington.
Patent Office Reports, Agriculture. 13861....... T 1
Preliminary Report, Eighth Census, 1860, United States. By Joseph C. G,
Kennedy, Superintendent............ .... et 1
Annual Report of the Board of Regents of the Smithsonian Institution, for
the year 1861 ..vueivinr i niiiiiirrennnnnn. e ereeteaeenas 1

Results of Meteorological Observations made under the direction of the
United States Patent Office and the Smithsonian Institution, from the
year 1854 to 1859, inclusive. A Report of the Commissioner of Pa-
tents, 18t Session, 36th Congress. Vol. 1. Washington, 1861 ..... o 1

Fourth Meteorological Report of Prof. J. P. Espey. Washington, 1854.... 1
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voLs

Report on the Art of War in Europe, in 1854, 1855, and 1856. By Major
Richard Delafield, Corps of Engincers. Washington, 1860 ..........
Military Commission to Europe, 1865 and 1856. Report of Major Alfred

Mordecai, Ordnance Department, Washington, 1860 .....c..c.vuun..
The Commercial Relations of the United States with Foreign Nations, for
the year ending Beptember 30th, 1861. Washington, 1862 ........ ..

From the National dssociation for the Promotion of Social Science, per the
Hon. G. W. 4llan, M.L.C.
Transactions of the National Association for the Promotion of Socw.l
Science, 1860 and 1861 ...vvviiiiinntn ciiiieaniann
Fyom the Hon. Sir J. B. Robinson, Bart.
Contributions to the Natural History of the United States. By Louis
Agagsiz. Vol.4 ..... ...... ettt
Presented by the Author.

Britanno-Roman Inscriptioms, By the Rev. John McCaul, LL.D, Pres.

Univ. College, Toronto.....ovviiiiiiees iiiiininas teeneeees .
From the Government of India,

Magnetical and Meteorological Observations made at Bombay in 1860 .....
From the respective Societies.

Transactions of the Royal Irish Academy. Vol. 24 —Part II, Science....

Proceedings of the Literary and Philosophical Society of Liverpool, 51st

Session. 1861-62. NO. 16 ...iiiiniiiininiiiiiianriiinennnns .
Transactions of the Royal Socxety of Edinburgh. 1857-58. Vol 22. Part 1,
“ “ 1558-59. Vol. 23. Part I

Froiw the University of Norway.
Recherches sur la Syphilis Appuyées de Tableaux de Statistique Tirés des
Archives des Hopiteaux de Christiania. Par W. Boeck, &c. 1862....
3 TR £ T AP .
Die Culturpflanzen Norwzgens Beobachet Von Dr. F. C. Schubeler. 1862..
Geologiske Undersogelser i Bergens omegn af Th. Hiortdahl og M. Irgens.

PP .o
Beskrivelse over Lophogaster Typicus, &c af Dr. Michael Sars - ...... ..
Forhandlinger Videnskabs—=Selskabet i Christiania. Aar, 1861 ........ .
Meteorologische Beobachtungen Aufgezeichnet auf Christiania’s Observa-
torium. Lieferung I.and IT ... .. .. ...... ... ... ieetireenn ves
Generalberetning fra Gustad Sindssygeasyl for Aaret 1861 ....... ......
Beretning om Bodsfaengflets Virksomhed i Aaret, 1859............. .00

From Smithsontar Institution—supposed from Society.
Verbandlungen der k. k. Zoolog.-botanischen Gescllschaft in Wien Jabr-

gang, 1861 ........... Ceeteesceiane caie seeaaas cesteciaas
Nachtrage zu Maly’s Enumeratio plantarum phanerogamicarum imperii
Austriact Universi. Von August Neibreich. Wein, 1861 ...... teeese

Bericht iiber die Thitigkeit der St. Gallischen naturwissenschaftlichen
Gessellschaft Wibrerd des Vereinsjahres. 1861-62. (Redaktor. Prof,
Dr Wartman ) St. Gallen, 1862 .. vvveveenravnee eoneaennnn Ceeee
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From the Royal Dublin Society, per Smithsonian Institution, voLs
Journal of the Royal Dublin Socicty—January and April, 1861........... 1¢
u “ “ July and October P
u “ « January, 1862........ ceeacasesces 1®
i u “ April [N creerenen 1¢
From the State of Wisconsin, U. 8., per Smithsonian Institution.
The Geology of Wisconsin. Vol.1. Hall and Whitney, 1862............ 1
From the United States Patent Office, Washington
Patent Office Reporta, 1860. Vol. 1. Mechanies ........covevinneine, 1
“ u Vol. 2. “ [N PR |
“ “ 1861, Agriculture ............. B |
From Dr. Oldham, Superintendent of the Geological Survey, India.
Memoirs of the Geological Survey of India. Vol. 4, Part 1....... ceerees 1
Annual Report of  do. do. do. for 1861-62........... cesees 1°
Memoirs of the Geological Survey of India—Palreontologia Indica—2. 1. The
Fossil Flora—Rajmahal Hills ......... Ceeeaetiiaaan, creracraeies 1°
Do. do. do P R
From the Office of Routine and Record,
The Statutes of Canada, for 1863 .... . Weeree o teeeeiesaseses N 4
From W. C. Chewett & Co., Toronto.
Chart of Lake Ontario ... .c...o.... .. et eeeaes R |
From H. G. Bokn, Esq., London.
The Historical Works of Giraldus Cambrensis Revised. By Thos. Wright,
1883 o ... it P Ceeisenieeravanan I |
Demosthenes’ Miscellaneous Orations, with Index........... .. R |
Lownde's Bibliographer's Manual. Vol.4, Part2 .. ........... ceseree. 1
From Vienna, through the Smithsoman Inst .ution.
Mittheilungen der Kaiserlich—XKoniglichen Geographischen Gesellschaft,
I. Jabrgang, 1867. Heftl.. 1°¢
1. do. ¢ “o2.. 1°
II. do. 1858, L P L
I1. do. R “o2,. 1¢
11 do. “ R PR L
TIL do 1859 “ o1 1
T1I. do. ‘" “oe 1¢
111, do. u “ 3. 1°
IV, do. 1862 .......... 1*
From Leonwrd Scott & Co., New York.
Reviews— Westminster, Edinburgh, London, North British, and Quarterly ;
and Blackwood, monthly. Eachomeset ...................... R |
From B. Quaritch, London.
Catalogue Raisonneé of Rare and Valuable Books, 1863....... ......... 12



72 CANADIAN INSTITUTE,

DONATIONS OF PAMPHLETS, SHEETS, &o.

From J. Hall, Albany, New York. voL$

Fifteenth Annual Report of the Regents of the University of the State of
New York, on the condition of the State Cabinet of Natural History
and the Historical and Antiquarian Collection annexed thereto. Apl.

B« T P
Contributions to Palmontology By James Hall.........  eseieriennees B
Notice of some New Species of Fossils from a Iocality of the ngara

Groupe, in Indiana, with a list of Identified Species from the same

place. By J.Hall...ooooiiiiiiiiiiiiaiiia.., Cereeeienes N |

From Harvard College, U. S.

Report of the Committee of the Overseers of Harvard College, appointed

to visit the Library, for the year 1862, &c......vvu.n T |

From J. W. Dawson, LL D., F.G.S., &c. (the author.)
On the Flora of the Mevonian Period, in North Eastern America «.oovv0.. 1
Air Breathera of the Coal Period, Nova Scotin ......ooviviianian. e 4
From Samuel Spreull, IZsq., Toronto.

On Ribs and Transverse Processes, with special relation to the theory of the

Vertebrate Skeleton. By J. Cleland, MD.......ooiiivniiiaien 1
On the relations of the Vomer, Ethnoid, and Intermaxmillary Bones, By

J. Cleland, M.D................ Ceeeseaaane P PP |

From the Linnean Society, London, per Rev. W. Hincks. Parrs
Botany—Vol 1, NoS. I—4 ... . iiveerirerees savnsans teeseeesrseess 4°
" 2. 5—8 ol P -

“ 3 9—12 ..... et o [P peveseans ces 4*

u“ 4 18—16 .ovvinnennn, [P teeceniitansen e 4°

“ 6 17—20 [ tesseseeiereseiersantes . 4*

“ 6 21-=84 i iiiiiiiire i it e P

“ m. D5, 26 + v vrrerrnnereteriabonaneieaiiaiateaniaees 20
Supplement to Botany. Nos 1 and 2. Vol.1....coiviiiii Ceerseneaes 24
« Vol4 1*

“ “ L TR e B A4
Second Supplement to Botany., VoL 5 cove veviieieirenas coveneanae, 1t
Zoology—Vol. 1. Nos. I—4 .....iiiiiennniannnn. et ceerees 4y

« 2. 58 i B I 14
u« 3 9—12 ...iiivte Ceeeresraaias ceeeres ierreeiae. 4A®
" 4 1818 .vvururncunnnne vocraonncnossasornceenss 4%
« 5. 17% 17—20....... feer ereeaeas B 4
“ 6 21—24 .. iiiiiiiiinn aues [ . 4
« 7 96,26 .1rennrneieereannaeeeeaeaains e, 20
The President’'s Address, and List of Members of Linnzan Society, for 1862 2¢
From Prof. Kingston, Magnetic Observatory, Toronto. VOLS.

Abstract of Magnetical Observations made at the Magnetic Observatory,
Toronto, C. W., 18561862, inclusive, and parts of 1858—1865 ou... 1
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Irom the Society. per Dy. D. Wilson, PAMPHLETS
Annals of the Botanical Society of Canada, Vol. 1, Part L., from 7th Dec.,
1860, to 8th March, 1861.........c.vvvviunin.., B T T TR RTINS |
From S. Fleming, Ksq.
Memorial of the People of Red River ...vvvvveven ..., [ |
From Mc@ill College, Montreal.
Faculty of Medicine, 1863—1864.............. ... e seveins 1
From T, C. Neefer, Fsq.
Descriptive Catalogues, Exhibition ; London, 1862.
Jamaica ........... e et e, o e 1
Trinidad............... [N e v N |
Venezuela..ooooviviiiiiniin, cecreteeneonss Ceeveene .o 1
New South Wales .. ... ..ooeiiiiiis S PPN 1
Victoria, Australia .............0. D 1
Norway {Vegetable Productions )....... .. ..oeiiuenn. PP |
Russian Section ......... P D |
Zollverein, Mining &C...oovevnniniiiiinninns sevnonns R §
Belgium............. P |
Paris Artistical Bronze.... .......... B P §
From E. A. Meredith, Esq., Quebec.
Report of the Board of Inspectors of Asylums, Prisons, &c., 1862 ......,.. 1

From T. C, Wallbridye, M. P. P.
Third Military District Rifle Assocmtion of Upper Canada Rifle Match on
Barriefield Common, Pittsburgh Sept, 1863......ccivvivinueene. ceen
Lectures on Canada. By the late Mr. Charles Bass...oovvvveneieenaananan
Letter to the Right Ilon. C. B Adderly, M. P, on the 1elntlons of I‘ngland
with her colonies. By Hon. Joseph Howe, Premfer of Nova Scotia.....
Annuaire de U'Univeraité-Laval Pour L’Année Academique, 1863, 1864 ....

Copies of all Reports of any Officers of the Public Works, 9th Sept., 1863,

District Town of Kamouraska, Change of..............oovviiiiies N
Bili for protection of growing timber ...o.viviiiniiiiiiiiiiii ., ceee
Return for Copies of Correspondence and Papers relative to certain Bonds

of Grand Trunk Railway Co....... e et
Act, the City of Montreal to aid the G. T.R.............. ebeesienanass ..
Act connected with the Peterborough and Port Hope Railway ............
Act, Stanstead Railway ............coi e, e, e
Report of the Library of Parliament ..... ....... Ceerieriearea e .
The Post Offiee contract. Montreal Ocean Steamship Company......... .

From the Trustess of the New York State Library, Albany.
45th Annual Report of the Trustees of the New York State Library, April 7,

D Y
16th Annual Report of the Trustees of the New York State Cabinet of
Natural History, &c., April 15, 1863.......... Cerrreeeestanreananen

%6th Annual Report of the Regents of the University of the State of New
York, March 4, 1863 ... .iverueerererneennsnciosiossneiocnesannns
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In Erxchange for Journal, 1863. PAMPHLETS

The Journal of the Society of Arts, 1863........ ereaseeriaeae R |

The Journal of Education, Upper Canade. (Duplicate).......... [ |

The Journal of the Franklin Institute, Philadelphia, 1863 .........ccc0vuvee B

The Artizan, 1863, London...........vviiiiiiee vuvnnnnn et veeeasan .1

Silliman's American Journal, 1863 ... ........ciiviiiiiiiiinennn veees 1

Canadian Naturalist and Geologist, 1863 .... .... ....... ... .00, [ |

Transactions of the Royal Scottish Society of Arts. Vol VI, PartI...... 1

Proceedings of the Academy of Natural Sciences, Philadelphia, 1863....... 1

Historical Recollections of the Essex Institute, 1863 .............. PRI |

Annales des Mines. d'c., France.

Tome II. 4 Livraison de 1862, 6 Series.. ......cevvvee caeerinranere.s 1

“ 5 e ¥ [N teieresernas P |

‘o6 “ “ e i e, PR |

11 1 ¢ 1863 e e veaesees 1

“ o2 e “ e, I verees K

Proceedings of the Boston Natural History Society ............ ..... R |

The Canadian Agriculturist, Upper Canada, 1863 . ........... AP |

Journal of the Board of Arts and Manufactures, 1863............. P |
The Journal of the Royal Dnblin Society

No. 20 and 21, January and April, 1861..... ... ..... e 1

No. 22 and 23, July and October, 1861............ccvvivunnen. .1

No. 24, Japuary 1862 ..... ........... ceseniareeenen . 1

No. 20, April, 1862 .. it i i e e 1

No. 26, 27 and 28, July, 1862, to January, 1863............. A |
Transactions of the Royal Society of Edinburgh for the Session 1857~-58 and
1858-69. Vol. 22, Part 1
Transactions of the Royal Society of Edinburgh for the Session 1861-62.
Vol 23, Part.... ..
Transactions of the Academy of Sciences, St. Louis. Vol. I, No. 1 ...... 1
Transactions of the Royal Irish Academy. Vol. 34, Part 2. Science..... W 1
Proceedings of the American Geographical and Statistical Society, New
York, 1862-63. No. 1, Vol. 1; No 2, Vol. 1; and Session 1862-63..., 3
Transactions of the Literary and Bistorical Society of Quebec. New Series.

0 DO R 1 O S PP .o 1
The Anthropological Review. No. 1, May, 1863. .. .............. PRI |
The British American Magazine, I863....... ... iiiiiiiiiies R |

BOOKS PURCHASED. voLS
The Microscope and its revelations. By W. Carpenter, M.D.,1862......... 1
Smiles’ Liv - °f the Engineers. Vol. 3........ e treeraaieeaaas R |
The Book i.. ater, &c¢. J. Hill Burton.................... [ |
The English Language and its early Literature. By G.P.Marsh ........ 1
The Works of Bacon. Vol.5,6and 7...........ccoovanne Ceeens verieees 3
Allibone’s Dictionary of Authors. Vol. 1 .......... B |
The Tropical World. Hartwig.............. R Ceeeierieeaas T |
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Leyell's Antiquities of Man. English Edition..... e ceeeen s
British Columbia and Vancouver's Island. Mayne........ e reeerenaes
Memoirs of Prince Albert............ooiiiiuiiiiiiiiiiinnn,
Lewis Astronomy of the Ancients .....oovvver © tevunninnnn
History of Fredrick 11. of Prussin, ealled I‘redenck the Great. By Thomas
Carlyle. Vol 3 .uiiiieiiniiiiiiiiiiiiiiiiinns cunann Ceveeen
Qonstitutional History of England. Vol. II, Mayo ceeteiiienonen seas
The Geological Evidences of the Antiquity of Man, By Sir J. Lyell. Am.
Ed., Philadelpbia.......ooovuiiiiiieiiiiiiiiiiiie i,
ngslakes COrimea. Voli1l...ouiiuiiiiiiiiiiniiiniioninononneanss
History of the Intellectual devolopement of Europe. By Dr.J. W Dra.per..

BOOKS BINDING FROM PERIODICALS.

Athenzum, January 10 June, 1863, .0 et inrneirioncnenecnaoneernnneans .
¢ July to Dec., 1862 4 0vvvvennvuennnnn
Hlustrated London News, July—Dec., 1862....cuveuuiineeninenenenrnnn,
& “ January—July, 1863......coiiiiiiiiiiiinen.
Mining Journal, 1862 ... tuviers ereraeetcniiernniincnnenrnoneneenns
Builder, 1862. .. ccvviivieiierenrrerenennnns Ceeeraen. Cerereeeieaiens
Civil Engineer and Architects’ Journal, 1862 ....... Cereeesteaneies .
The Art Journal, 186‘2 ..... RN
OhemxcaINews,lsw .. PN Ceeriesraeas
Blackvood,Janunry—June, L 1, PN
“ July—Dec.,, 1858 .....oovviiniunn.n.. Ceerreriiereeaeeaa,

«“ B T B .

« January—June, 1863........, eerieettaeaet e
Reviews, Westminster, 1862 ............. e Geee tevresiecsuanuen .
“  North British, 1862.... +v.vvviriernnneen... e

“  North American, 1862 ... ...iiiiurveverennnnrennenennns

“ do 18G3. . 00vnnes oo e erer e Ceeaee PR

¢ Natural History, 1862 ......... N

“  Edinburgh, 1862....... ........... Ceeireierrr e eeeee
Journal, Board of Arts and Mn.nufnctures, 1862. .. cevinniiiinn.s ceesse
¢ Franklin Institute, July—Dec, 1862..00uueerieneenrsvneesen
London. Dublin, and Edinburgh Philosophical Magazine, July—-Dec, 1862,
Quarterly Journal of Microscopical Science, 1862....cvuuerees vvvnennnee
Edinburgh New Phllosophlcul Journal, July—October, 1862 +o..vvinernnss
“ “ January—April, 1863, ..cvuieiiens
Journal of Education, Upper Canada, 1861 and 1862......ccevverrennne..
Proceedings of the Academy of Natural Sciences of Philadelphia, 1R62.....
Historical Collections of the Essex Institute, 1862.....c00evrn.n..
Journal of the Society of Arts, 1861 ..oo.vvien vevnnennnnn
Oanadian Naturalist and Geologist. Vol 7, 1152 ..cvvivrrerenecenaden.
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VOLS

Canadian Agriculturist, 1860 and 1862........ ebieeesnee sesianeses ceee 2
Canadian Journal 1862 L oot i ittt cian it an N
Silliman's Journal, July—=Dec,, 1862 ....cocvuiiiiie it ceeee 1
T sresanse. 36

ABSTRACT OF THE VOLUMES

Vol's. Bound.

IN THE LIBRARY.

Vol's. not Bound.

Compartment A, - - 302 - - 31 in 190 parts,
u B. - - 283 - - 5 ¢ 5 o«
“ C. - - 328 - - 4 95 o«
« D. - - 301 - - 5 o« 5 143
i L. - - 305 - - g g
u r.o- - 307 - - 6 “ 6 ¢
“ G - - 30 - - 10 % 130 Law Reports,
« H. - - 136 - - 71107
" 1. - - 199 - - 26 ¢ 23
Len*! ombers, - - - 56 - - - - 28
Office, - - - - 13 - - 12 in parts.
Table, - - - - 42
Binding, - - - - 36
2610 10
179
Total Volumes, - - 2789 Bound and unbound.

Miscellaneous Pamphlets, - 570.

DONATIO» S TO THE MUSEUM.
From S. Fleming, Esq., C. E.

Large Salmon Trout from Lake Huron.

From Thomas Devine, Esq., per S. Fleming, Esq.
A Number of Electrot, 40 (thirteen) casts o1 Fossils.
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