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PRELIMINARY NoTE ON RECENT DISCOVERIES OF
BATRACHIANS AND OTHER AIR-BREATHERS IN
THE Cosr-ForMATION OoF NovaA ScoTIA.

. By Sir J. WiLLiam Dawson.

This note is intended to record the fact of the discovery,
in 1898, of erect trees containing remaius of land animals
at two horizons in the coal-formation of the South Joggins,
in addition to that in which such remains were found by Sir
C. Lyell and the writer in 1351, and from which so many
additional trees of this character have been extracted in
subsequent years. Details as to the species in the recently
discovered trees will be published when their contents have
been worked out and studied.

The remarkable section of coal-formation Jocks at the
South Joggins, in Cumberiand County, Nova Scotia, has
long been known as one of the most instructive in the
world ; exhibiting as it does a thickness of 5,000 feet of
strata of the coal-formation in a cliff of considerable height,
kept clean by the tides and waves, and in the reefs extend-
ing from this to the shore, which at low tide expose the
beds very pérfectly. It was first described in detail by the
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late Siv W, E. Logan, and afterwards the middle portion
of it was examined in greater detail by the author, more
especially in connection with the fossil remains charactel-'
istic of the several beds, and the vegetable constituents and
accompaniments of the numerous seams of coal.? Itwason
occasion of a visit of the author, in company with Sir Chas.
Lyell, and  in the pursuit of these investigations, that one
of the most remarkable features of the section was dis- °
closed in 1851, This is the occurrence, in the trunks of
certain trees imbedded in an erect position in the sand-
stones of Coal-mine Point, of remains of small reptiles,
which, with one exception, a specimen from the Pictou.
coal-field, were the first ever discovered in the Carboniferous
rocks of the American continent, and are still the most
perfect examples®known of a most interesting family of
coal-formation animals, intermediate in some respects be-
tween reptiles proper and batrachians, and known as Micro-
sauria, .With these were found the first known Carbonif:
erous land-snails and millipedes, Very complete collections
of these remains have been placed by the auther with his
other specimens in the Peter Redpath Museum of MeGill
University. The manner in which these remains were
entombed may be stated as follows : |
A forest, or grove of the large ribbed trees known as

Sigillariee was either submerged by subsidence, or, growing
on low ground, was invaded with the muddy waters of an
foundation, or successive inundations, so that the trunks
were buried to the depth of several feet. The projecting
tops having been removed by subaeria! decay, the buried
stumps became hollow, while their hurd outer bark re.
mained intact. They thus became hollow cylinders in a
vertical position and open at top. 'The surface having then
become dry land, covered with vegetation, was haunted by
small quadrupeds and other land animals, which from time
to time fell into the open holes, in some cases nine feet deep,
. 1 Report Geol. Survey of Canada,” 1841,

, 2 Journal London Geologioal Soociety,” vol. x., pp. 1 et seq., 1853; Aoadum
Geology,” pp. 156 et seq.
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and could not extricate themselves.  On their death, and
the decomposition of their soft parts, their bones and othex
hard portions remained in the bottom of the tree, inter-
mixed with any vegetable débris or soil washed in by rain,
and which formed thin layers separating, successive animal
deposits from each other. Finally the area was again sub-
merged, or overflowed ith water bearing sand and mud.
The hollow trees were ulled to the top and their animal
contents thus sealed up. At length the material filling the
trees was by pressure and the s cess of cementing matter
hardened into stone, not infreqvently harder~than that of
the containing beds, and the whole being tilted to an angle
of 20°, and elevated into land exposed to the action of the
tides and waves, these singular coffins present themselves
as stony cylinders projecting from the cliff or veef, and can
be extracted and theiv contents studied.

‘The singalar combination of accidents above detailed
was, of course, of very rare occurrence, and in pe.nt of fact
until the year 1893 these conditions were known to occur
in only one set of beds: under the thick-bedded sandstone
in Division 4, Section XV. Coal-group 15, of my section of
the South Joggins.!

In the spring of 1893, however, Mr. P. W. McNaughton,
of the Joggins Coal Mine, who had been so kind as to watch
the exposures of trees in the cliff at my request, was so for-
tunate us to find two productive trees in beds considerably
below that which had afforded the previous discoveries.
According to Mr. McNaughton’s observations, the lowest of
these trees is in Division 4, Section XII., Coal-giroup 26, of
my section, or 414 feet lower in the series than "the original
bed, and abeut 1,617 feet distant from it along the shore.
The intervening beds, besides sandstones, shales and under-
clays, include fifteen small seams of coal. and five beds of
bituminous limestone and calcareo-bituminous shale, so that
they must represent a considerable lapse of time. The tree
was rooted in a shaly underclay, with coaly streaks and

1% Acadian Geologiv."-
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stigmaria voots. It was one 1 foot 11 inches in diameter
near the base. Below this, as is often the case with erect
sigillavi®, there was a slight swelling or bulb. The lower
part is imbedded in gray sandstone and shale for 5 feet 2
inches. Above this are 2 feet 6 inches of gray sbale.
Above this is a sandstone 12 feet thick, but the tree pene-
trates this only about 8 inches, when it is broken off. Thus
the total remaining height is 8 feet 4 inches. The tree was
probably a ribbed Sigillaria, and the bark at the base is
unusually thick and rugged for trees of this kind. The
remains of woody matter contained in it have not yet been
examined microscopically. In the fi gure the tree is repre--
sented in its original vertical position, without reference
to the dip (Fig. 1.)

Five feet of the lower part of this tree are filled with
matter which must have been introduced into it while it
remained an open pit, accessible to land animals. This
material; while all probably introduced by rain-wash or
accidental falling from the surface, is of varied character.
At the bottom there is a layer of mineral charcoal about an
ineh in thickness, and immediately above this is a black
shaly layer, with bones of small batrachians, remains of
millipedes and coprolitic matter. Above this is a hard ma-
terial, composed partly of indurated calcareous clay and
partly of vegetable fragments arranged in very irregular
layers, which have usually a shallow basin shape, being
hollowed toward the centre. This is partly an effect of
compression of the vegetable matter, and is partly caused
by the greater thickness of the earthy beds toward the
sides, a consequence of rain-wash from the surface. Here
and there, throughout this part of the stem, there are thin,
black, coaly or shaly bands marking surfaces of some dur-
alion. Toward the upper part of the productive five feet,
sandstone predominates, but there are still occasional dark
beds. Throughout all these layers there are animal re.
mains, which are, however, more abandant in the dark and
laminated beds. There is, more especially in the lower
part of the tree, much coprolitic matter, sometimes in dis-
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Fic. 1.—Section of tree No. 1, Division 4, Section XTI., Coal-group
26, of South Joggins section; as observed in situ by Mr. P, V.
McNaughton. (Scale 2 feet to an inch.)

Enclosing Beds.—(1) Underclay ; (2) coaly layer; (4) alternations
of shale and randstone, & feet 2 inches; (4) shale, & feet 6
inhes; (5) sandstone, 12 feet.

Filling of Trunk.—(A) Mineral charcoal and thin carbonaceous
lamine. (B) Arenaceous and argillaceous matter, irregularly
bedded and with many vegetable fragments. () Sandy lay-
ers, depressed in centre, with occasional shaly bands and
vegetable fragments ; remains of land animals up to top of ¢
(D) Barren sandstone, same with overlying bed.
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tinet layers, and rich in phospbate of ralcium. Under the
lens it is seen to contain fragments of bones of small reptiles
and of chitinous matter of millipedes or insects. 1t is in
short in some places a very fine bone-breccia and in others
an indurated guano.

The whole of the material of this tree was carefully taken
out by Mr. McNaughton, with the aid of Mr. J. Devine,
and packed in boxes, keeping reparate the lower, middle -
and upper portions, and is now in process of being split up
and examined—a work reguiring much time and labour. So
far as yet observed, the species represented are Dendrerpeton
Acadianum and D. Oweni and Hylonomus Lyelli, which, as
in all trees hitherto examined, predominate in numbers.
Hylerpeton Dawsoni and H. longidentatum also occur, and
there are bones which probably indicate two new species.
Pupa vetusta also oceurs, though rarely, .and there are
numerons fragmentary specimens of millipedes of the gen-
era Xylobias and Archiulus. This tree is remarkable above
all others hitherto found for the great thickness of the pro
ductive layers and the abundance of coprolitic matter,
which probably indicate that it remained open a long time,
and that some of the animals continued to live and subsist
on their feebler companions for some time after they fell
into it. It resulis, however, from this that the bones of the
smaller species are much scattered. The devourers of
these smaller animals would seem to have been the species
of Dendrerpeton whose bLones are least scattered, and in
gome ceses associated with carbonised cuticle. One speci-
men of Dendrerpeton Acadianum is the largest yet found, the
skull being 4 inches in length. It may have been nearly
3 feet long, and could not thereforc extend itself within its
prison.

The second tree found by Mr. McNaughton is in Division
4, Section XIII, Group 20, of the Section. It is thus 203
feet 7 inches below the original bed at Coal-Mine Point, and
is about half way between this and the new tree in Group
26. 1t is remarkable as standing on 3 bitumincus shale,
one of the few beds of this kind which have been elevated

v
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to constitute forest soils. It is 22 inches in diameter, and is
about seven in height; but only about 18 inches of the lower
part are productive, and ave largely composed of a dark-
coloured laminated material, much daimaged by the percola-
tion of ferruginous water. The enclosing beds are, in
ascending order, coarse shale and sandstone 3 feet, sand-
stone 4 feet, and beds of coal with shaly partings 2 feet.
The contents of this tree have as yet been only cursorily
examined, and though it contains many small bones, these
are for the most part not in so good preservation as in the
other tree. They include specimens of Dendierpeton and
Hylonomus.

It is probable that at least twenty batrachians found a
grave in the first mentioned tree. Among the vegetable
matter mixed with the bones, I have noticed fragments of
Lepidodendron and Calamites, and leaves of Cordaites and
ferns, and stems with numbers of ®rial roots of the type of
Psgronius ; but most are mere scraps of bark and decayed
wood, such as might drop in, or be washed in fiom the sur-
face by rain.

On the whole the preliminary cxamination of these
trees does not indicate material change of fauna during the
deposition of fifteen successive coal-beds and their accom-
paniments. It would also seem to show that the trees,
nreviously extracted, about thirty in number, have nearly
exhausted the terrestrial vertebrate fauna of the locality.

For descriptions of the species hitherto discovered in
these singular repositories ; reference may be made to the
author’s “ Geology of Nova Scotia, New Brunswick and
Prince Edward Island,” chapter xviii., to his ‘‘Air-breathers
of the Coal Period,” and to bis paper on “ Ereect Trees con-
taining Animal Remains” in the Transactions of the Royal
Society of London, Part I1., 1882, and for a summary of the
facts to “Salient Points in the Science of the Earth,”
chapter x. More detailed notices of the fossils found in
the trees recently discovered will appear in the future.
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Our RECORD OF CANADIAN EARTHQUAKES.
By Sir J. WiLtian Dawsox.

In the ‘ Canadian Naturalist,” 1st series, vol. v., on
occasion of the earthquake of October 17, 1860, an account
was given by the writer of this article” of all previously re-
corded Canadian earthquakes, with remarks on their
periodicity, local peculiarities and probable causes. In the
same periodical, new series, vol. i,, the record was kept
up to 1864. In vol. v. of the same series it was continued
to the earthquake of October 20, 1870 ; and in vol. viii.
to that of November 4, 1877, which was the most consider-
able since that of May, 1871. The severity of the shock of
Nov. 27tb, 1893, has again attracted public attention to the
subject, and lurnishes a suitable occasion for continuing the
record. '

Subsequently to 1877, the following earthquakes have
been noted at Montreal, but have not been recorded in this
journal. They are given as reported in the newspapers of
the time, and the dates are of course very imperfect:

1879—April 7—S8t. Paul’s Bay, at midnight, slight and local.
June 11—Montreal and elsewhere in the Province of
Quebec ; smart shock with rumbling noise.
Aug. 21—Various places in Ontario; slight shock (in
the morning.)
1880— Feb. 8—Ottawa, slight shock.
April 3—Quebec and Ottawa, 10 p.m., slight.
Nov. 24—Quebec, 11.45, smart shock.
Nov. 20—Bay St. Paul, smart shock.
Dec. 30—Cap des Monts, smart shock.
1881—May 31—Lower St. Lawrence, at I’Islet, 4.30 a.m. ;
Murray Bay, 3.30 a.m.
1882 —Oct. 10—Montreal, at duybreak, slight,
Dec. 4—Various places in Ontario and Eastern Town-
ships of Quebec, smart shock ; at Welland, 6.30 p.m.
1883—Jan. 1—Various places in the Maritime Provinces.
At St. John, four minutes before 10 a.m., slight.
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March 11—10b. 57w. and 11h. Tm.—Two distinct shocks
at Waterloo, P.Q., St. Johns and Cowansville (R).!.
March 23—21h. 25m., at Huntington, P.Q., slight (R).

April 1—Hamilton, Ont., smart shogk at 1h.
Oct. 15, Nov. 5, Nov. 22, Dec. 32—-Slight shocks at
Pomt, des Mouts, P.Q.
1884—Jan. 29—Three light shocks at Rothesay, near St.
John, N.B. (R).
Feb. 16—Very shight, Point des Monts, P.Q.
March i8—South-eastern Newfoundland (R).
Aug. 10—Strong in New England and Middle States,
light in Canada (R).
Sept. 16—Moderate in Ohio and neighbouring States;
felt slightly in Western Ontario (R).
Oct. 24, Oh. 14m —Huntington, P.Q., slight.
1885—March 11, 10h. 57m.—Twg very light shocks; 11h.
Tm., a third at St. Johns and Waterloo, P.Q., in a
severe snowstorm. i
March 18, 19h. 45m.—Very light, at Point des Monts,
P.Q.
March 23—Very light and rumbling noise, various
places, P.Q.
April 16, 9h.—Light, St. Fidéle and Murray Bay, P.Q.
1886—This was a remarkable year for earthquakes and
volcanic eraptions. In June occurred the terrible
eruptions at Mount Taracuers, in New Zealand. On
July 23 there was a violent eruption of Cotopaxi,
in the Andes. On August 28 began the great
series of earthquakes so destructive at Zante and
elsewhere in Greece, and which were felt through-
out the Mediterranean region. On August 31 and
following days occurred the severe earthquakes
which, centering at Charleston, Sorth Carolina, ex-
tended over a great part of the United States, and
were felt slightly even in the Lalke region of Canada.
From the observations of Prof. McLeod, of McGill

! Those marked thus (R) are from the printed Reports of Prof. Rockwood, of
Princeton.
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University, it would appear that on August 31
earthquake shocks were feit at Toronto, London, St.
Catharines and Petrolia, but none were recorded in
Eastern Canada; nor does the year 1886 appear to
have been one of unusual seismic activity in Canada.
At Montreal it would appear that no earthquake
shock was observed in 1886. For the other slight
shocks experienced in Canada in 1886 reference is -
made to the report of Prof. McLeod, appended.
1887—Murray Bay and elsewhere in the Lower St. Law-
rence, several slight shocks at different dates.
1888—Jany. 11—Ottawa Valley, several smart shocks.
Feby—Slight shock at Ottawa.
July 1—Montreal, slight shock.
Nov.—Lower; St. Lawrence, several shocks at different
dates.
1890—Sept. 26——Montre§l, 2.45 a.m,, perceptible shock and
rumbling noise.
1892—July 26—10 p.m., observed by Dr. Ells between
Petite Nation and Lievre River, a smart shock.
1893—Nov. 27—Montreal (McGill College), 11.47 a.m,
Ottawa, as observed at Geological Survey, began
11 47’ 05" continued 15 seconds, ended 11 47° 20",
Several observers report it as double, the second
being most severe. Quebec, 11.47 a.m. At all the
.above places the shock was a smart one, shaking
buildings and causing some alarm and displacing
unstable objects. Asobserved by Prof. McLeod at the
Observatory, McGill College, the barometer stood at
30 in. 15 and falling, the thermometer 24° &', the wind
was from the north-east and the sky overcast. The
vibration seemed to be propagated from the N. E.
This was a shock sufficiently violent and widely ex-
tended to excite much public attention.

The following extracts from the newspapers show the
effects which the earthquake produced, as noticed at the
time in the public press. At 11.47 o’clock this forenoon,
the city and the country generally round about felt
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the most severe shock of earthquake that has visited
this part of the continent for several yeasr. Buildings
rocked and trembled as if about to be thrown down
by the percussion of an explosion. At first came a
heaving sensation like that of a ship rising over a heavy
dead swell; the buildings creaked as it every joint and
fastening was being tested by some invisible force, and
then a dull, muffled deep-toned sound like that of a subter-
ranean explosion. The shock was felt from foundation to
turret of the most substantially built edifice in the city, and
then came the settling back, and for an instant it felt as if
everything was going down—then a moment of suspense
and the earthquake had passed. Prof. McLeod, of McGill
Observatory, noted the time; it was just thirteen minutes
to twelve o'clock, and the shock apparently came from the
north-east and moved towards the sonth-west. It was dis-
tinetly felt in the Observatory and all through the College
buildings, 'but not so severely as in the lower part of the
city. Perhaps that part of the city situated along the brow
of the hill between Dorchester and St. Antoine street folt
the shock most distinctly, and there the people were the
most frightened. Many offices and public buildings were
rapidly emptied of their occupants, and in others persons
ran into the corridors, but had not time to get farther be-
fore the shock was over. As usual in such cases, animals
were much frighlened, and some horses on the cab stands
ran away.— (M ontreal Evening Papers, Nov. 27.)

OrMsTowN—About this place the earthquake shock on
Monday appears to have been most severely felt. The
foundation and brick work of the school were cracked. The
iron bridge rattled and some stones fell out of the abut-
ments. John Ligget's brick house was cracked in three
places. Cattle huddled together in great fright. Wells
were disturbed, some chimneys toppled over, and window
glass was broken. In Mr. Dewar's drug shop some bottles
were upset and broken. Those who were in the woods state
that the ground had a waving motion for about a minute.
It was the heaviest earthquake for thirty-five years.

\
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Vavbrewir, P.Q.—Several chimneys were thrown down
and the walls of houses were cracked. 'The people were
much excited. ‘

The earthquake seems to have been felt throughout Que-
bec and Ontario and in the New England States and New
York. So fur as appears from the newspaper accounts it-
seems to have been most ssvere in Western Quebec and
Eastern Ontario.

In Montreal it was sufficiently violent to cause a percep-
tible movement in buildings, enough in many cases to
produces a panic among the inmates, the effect being de-
scribed as resembling that of & violent explosion within the'
building, or the fall of some heavy object from the ceiling.
The higher buildings in the lower part of the city were
naturally the most affected, but no serious damage is re-
corded except in one instance, from the fall of planks from
a scaffolding. In a few instances cravizs were produced in
the walls of buildings. ‘

Dec. 1—Another shock was felt at several places on the
Lower St. Lawrence. Moisie, Labrador, 5 a.m.; Seven

Islands, Saguenay, 5.30 a.m. The shock is said to have
been strong. ’

The follewing hints as to recording the intensity of earth-
quake shocks, based upon the Rossi-Forel scale, adopted by
‘the [talian and Swiss spismologists, ave taken trom Prof.
Rockwood, for the benefit of future observers, (American
Journal of Science, July, 1886):

General Designation. More Particular Classification.

{ I. Recorded by a single seismograph
or by seismographs of the same
model, but not putting in motion
seismographs of different patterns;

| reported by experienced observers

L only.

{ [I. Shock recorded by several seis no-

l graphs of different patterns; re-

ported by a small number of per-

Very light.......... { sons at rest.
[I1. Shock reported by a number of
persons at rest; duration or direc-

| tion noted.

Microseismic shocki
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1V. Shock reported by persons in mo-
tion; shaking of movablé objects,
doors and windows; cracking of
ceilings.

(V. Shock felt generally by every one .
furniture shaken ; some bells rung;
‘ V1. General awakening of sleepers;
Moderate......c...... { general ringing of bells; swinging
| of chandeliers ; stopping of clocks;
| visible swaying of trees; some per-

 sons run out of buildings.
( VIL Overturning of loose objects ; fall

Light.....ooee Lo

! of plaster; striking of church bells;
Strong . ..coveee ivee general f;ight, without damage to
buildings. ’
tover VIIIL Fall of chimneys; cracks in the
beve,l £ & { Wa"s Of bui]dings. ?

(IX. Partial or total destruction of
: some buildings.
Destructive. ........ { X. Great disasters; overturning of
{ rocks; fissures in the surfacs of the
( earth; mountain slides. ,

o these may be added the following questions addressed
to the public, on behalf .f the Geological Survey of the
United States, on occasion of the Charleston earthquake of
1886 (SScience, Sept. 10, 1886) :

“1, At what hour, minute and second of standard time
was it felt ?  When this can be accurately given, it is of the
very greatest importance. Be particularly careful to state
whether it is standard (railway) time or local time; whethe:
the watch or clock was compared with sume standard clock
at a railway s‘ation or elsewhere, how soon, what the error
was, and whether you corrected your observation by this
comparison or not. .

“2. How long did its perceptible motion continue ?

“3. Was it accompanied by any unusual noise? If so.
deseribe it.

““4, Was there more than one shock felt ? If so, how
many? When several were felt, give accurately, or even
roughly, the number, duration and character of each, and
the interval between them.
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“§, Which of the following measures of intensity would
best describe what happened in your vicinity 2—No. 1. Very
light ; noticed by a fow persons; not generally felt. No.
2. Light; felt by the majority of persons; rattling of win-
dows and crockery. No. 3. Moderate ; sufficient to set sus-
pended objects, chandeliers, etc., swinging, or to overthrow
light objects. No. 4. Strong; sufficient to orack the plas-
ter in houses or to throw down some bricks from chimneys. '
No. 5. Severe; overthrowing chimneys and injuring the
walle of houses.

“6. Do you know of any other cause for what happened
‘than an earthquake? Give also any-further particulars of
interest, stating whether they are from observation or hear-
say: for instance, whether the shock seemed like a tremor
or jar, or an undulatory movement; and whether it seemed
to come horizontally or vertically; whether any idea of
direction of shock was formed, and if people agreed in their
idea as to such direction. Mention any unusual condition
of the atmosphere.; any strange effects on animals (it is
often said that they will feel the first tremors of a shock
before people notice it at all); character of damage to
buildings ; genera! divection in which walls, chimneys, ete.,
were overthrown. Springs, rivers and wells are often
noticeably affected -by even slight shocks, and such facts
are especially interesting. If a clock was stopped, give the
time it indicated, and some idea as to how fast or how slow
it was, its position, the direction in which it was standing
or facing, and the approximate weight and length of the
pendulum. If a chandelier was noticed toswing decidedly,
describe it and statedirection of swing. If pictures swung,
state direction of wall, and whether pictures on the wall at
right angles to it were also put in motion. If doors were
closed or opened, state the direction of the wall in whi.h
they were set. All such little facts, if noticed, remem-
bered and recorded, are of great valus.”

By attending to these directions, persons of ordinary ob-
servation, and without the aid of instruments, may contri-
bute valuable information, which, if sent to the editors of
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this journal, or to the Meteorological Office at Toronto.or
the Geological Survey, Ottawa, would probably be recorded.
Even if published in any local newspaper, it will be likely
to reach persons interested in the subject.

As to the causes and general phenomena of earthquakes,
and the best methods of observing them, reference may be
made to the excellent little work of Milne on “ Earthquakes
and other Earth-movements,” (International Scientific
Series.)

The following record, consisting largely of reports to the
Meteorological office, Toronto, kindly furnished by Prof.
McLeod, of McGill College Observatory, is appended, as
containing many additional notices of slight and local shocks
between 1883 and 1894.

STATEMENT OF EARTHQUAKE SHOCKS FELT IN CANADA.

Monta &

Dav. PracE.

YBAR.

1884, @arch 18.| St. John, Nfid, Trinity Bay, Harbor Grace,
Heart’s Content, Bay Robert and Holywood
at 1.30 to 1.45 p.m, movement north to #outh.

(‘g:hy. 16.| Point des Monts, 9 a.m.
pt. 19.| London, Ont,, 3.21 p.m. .
“ Dresden, Ont., 3.20 p m. .

Oct. 2¢.} Huntingdon, Que., 9 a.m.

Nov. 21.! Point des Monts, two .shecks, 6.30 p.m. and

. during night. .

“  22.) Shock felt between St. Flavie and Gaspé last

night, lasting 45 to 50 seconds. ‘

1885.] April 26.{ Point des Monts, 5.30 a.m.

Feby. 3.{ Huntingdon, 0.20 a.m.

“ 925, do 0.30 p.m.
1886.| Feby. 13.| Port Hope, Ont.
March 16.| Vietoria, B.C., 0.35 p.m.
* 21.1 Point des Monts, § p.m.
May 16. do 10.25 a.m.
“18. do 2.30 p.m., strong.

Aug. 12.| St. Marguerite, St. Adele, St. Sauveur, shock

early in morning, lasting over six minutes.

“  19.| Cooksville, Ont., 3 a.m., shock felt along banks

of Credit River. .

“  31.| Toronto, London, St. Catharines, and Petrolia,

shocks felt at 9.45 a.ma.

Oct. 14.| Syduey, N.S., 10.30 p.m., lasting ten seconds.

“  27.) Point des Monts, slight shock.

Sept. 2.| Bt. Catharines, Betrolia, Ont. '

! There is no record of a shock at Montreal in 1886.
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IAR’I‘HQUAKE Suocks FELT IN CaNaDA.—Continued.

e e e e o

- C e me— e - . ——

YBAR.

Monta &
Day.

Prace.

1887.

1888.

1889.
1890.

1891.

1893.

1894.

F?‘by. 15

“ 19,

None.

E Feby. 23.

Jany- 7.
4

March 19.
June 30.
Jany. 6.

“ 11,
Feby. 5.
March 2.
April 19.

[{} ]9.
July 1.
July 10.

Dec. 7.

May 17.
Sep. 26.
Oct. 29.
Sept. 21..

Nov. 29.
July 30.
Nov. 12.
I « 27.

Jany. 11.

Point des Monts, 6.40 a.m,
do 2.47 p.m.
St. Anne des Monts, 1.30 p.m., NW. to S.E.

.| Point des Monts, 2.08 p.m.
82,

5.59 p.m., strong.
Joly, Parry Sound, Ont., 11.45 pm., W. to E,
do do 10.50 p.m., slight.
Point des Monts, 10.20 p m.
Huntingdon, 2.30 p m shght.
Pembroke, Ont.,
Ottawa, early mommg
Huntingdon, 4.30 p.m., slight.
River du Loup, 0.40 a.m N.to 8, 3 to 4 secs.
i St. Paul’s Bay, 0.30 a.ra.. strong, 3 mins. ?,
Montreal, shght shock, 4,00 to 4.01 p.m
Shock felt in district between Belleville and
ngamn, 11 p.mo. Felt at_Tamworth 11.15
p.m.; also at Newburgh, Moscow, Yarker
and Napanee
Father Point, 9.26 a.m.
St. Flavie, 9. 25 a.m. , strong, 30 secs.
Trois sztoles, 9.35 a.m. ; also at Rimouski.

Point des Monts, 8.30 p.m.

Montreal, slight shock at 3.3 a.m.

Meach Lake, 12 miles from Hull, Q., 5.30 p m.

Esquimalt, B.C., two distinct shocks, 330 pm,
N.to 8. 350pm E. to W.

Esquimalt, B.C.. 3.20 p.ro.

Carmanah, 3.15 p.m., tw. ‘shocks.

Masset, Queen Charlotte Island, sharp shock -
at da.ybreak

Alexandria, Ont., 11.49 a.m., sharp.

Montreal at 11 47 sharp shock.

Godbout, Point des Monts, Pentecost, Seven
Islands and Moise, P.Q., between 4. 07 and
4.30 a.m., lasting 10 seconds.

Toronto, 11 pm felt in eastern part.
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OHECK-LIST OF EUROPEAN AND NoORTH AMERIGAN
- MossEs (Bryines).
By N. Cong. KmnpserRG, Pk. D.

While at work on my Catalogue of Canadian Plants, i

met with great difficulty in getting my collections of mosses

correctly named. After submitting them to various special-
ists for & series of years, I saw that as species multiplied the
confusion became greater, many diverse forms were being
placed together, and often no two bryologists agreed as to
what certain specimens should be called. In fact, they
neither had time nor inclination to work up my material,
and 8o gave names without sufficient examination. In the
winter of 1886 Dr. Kindberg, of Linkoping, Sweden, took
the matter up and entered heartily into the work of making
careful examination of -all my Canadian collections of
Mosses. Since then he has been able to bring comparative
order out of chaos. Part VI. of my Catalogue of Canadian
Plants, containing the Musei and ipcluding over two
hundred descriptions of new species, was in great part his
work. Since the publication of Part V1. he has been con-
tinuously engaged on a synopsis of the moss flora of North
America, and bhas one section— the Plearocarpous Mosses—
written. The list now published is the outcome of that
work and is intended to show the mosses of both Europe
and America in a tabulated -form.

As this list adds many names to my catalogue and alters
others and includes many species collected since its publica-
tion, I propose following the list with a series of papers. on
Canadian Mausci, which will include, besides Dr. Kindberg's
work, that of Mvs: E. G. Britton of Columbia College, New
York, and the revisions of M. Jules Gardot of Stenay, France,
and others engaged in special work. The intention of the
writer is to see that Canadian Bryology will be kept abreast

of the times, although-other duties cause him to pass the
microscopic work of‘ examination into the hands of special.

ist who are more competent to do the work.
JoaNn Macoun.
‘Ottawa, March 12th, 1894, ] ) o
2 - LW
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PLEUROCARPOUS. -
HAPLOLEGRIDEOUS.

Endostome without longitudinal line or wanting.

Fam. 1. CRYPHEACEZE.
»
1. Hedwigia, Ehrh.

ciliata (Brid.), Ehrh.
*subnudaq, Kindb.—America.
imberbis (Nees et Hsch.), Spruce.
—Europe.
(Brid.), Kindb.—Eu-

rope.
californica(Lesq.), Kindb.—Am-
erica.

alopecura

2. Leucodon, Schweegr.

scturoides (L.), Schw.
*morensts, Schw.—Europe.

brachypus, Brid.—America.

Julaceus (L.), Sulliv.~~America.

3. Lasia, Brid.
trichomitria (H.), Brid.--Am-
erica.
foridana (Lindb.), Kindb,—Am-
erica.
immersa (Mohr), Kindb.—Amer-
ica.
ohioensis (Sulliv.), C. M.—Amer-
ica.
nitida(Lindb.), Kindb.—America
Ra'vgnellii (Aust.), Kindb.—Am-
erica.
4. Cryphwa, Mohr.
arborca (L.), Lindb. —Europe.
*Lamyi, Montagne.—Europc .
pendula, Lesq. et Jam.—Amer-
ica.
glomerata, Schimp,—America.
nervosa (Hook.et Wilf.), Schimp.
—Americit.
5. sntitrichia, Brid.

curtipendula (L.), Brid.
gigantea (Sull. et Lesq.), Kindb.

tenella, Kindb.—America.
pseudo-californica (Hook.
Arn.), Kindb.—-America.

et

Fam. 2. ANOMODONTACEZE.
6. Anomodon, Hook. et. Tayl.

nervosus {Brid.), Hueben.
Mosert, Kindb.—America. .
heterotdeus, Xindb.—America.
tectorum (Al. Braun), Kindb.
rostratus (H.), Schimp.
rigidulus, Kindb.—Europe.
californicus, Lesq.—America.
longifolius, C. J. Harton.—Eu-
rope. .
attenuatus (Schreb.), Hueben,
viticulosus (L.), Hook. et Tayl. -
a%aiculatus, Schimg.
D atyphg{lhw, Kindb.—America.
obtusifolius, Schimp.—America.

Fam. 3. FABRONIACE.E.
7. Fabronia, Reddi.
pusilla, Raddi.
gymnostoma, Sull. et Lesq.—
America.
octablepharis (Schleich.), Schw.

Wrightit, Sulliv.—America.
Ravenellit, Sulliv.—America.

parvulus (Hampe), Sull.
rupestris  (Sulliv. et Lesq.),
indb.— America.
9. Habrodon, Schimp.
perpustlivs (De Not.), Lindb.
Fam. 4. LEPTODONTACE.E.

10. Leptodon, Mohr.

—America.

Tribe 2. DIPL
Endostome with
Fam. 5. CLIMACIACEZ.
. 1L Porotrichum, Brid.
B;'g:'lowii (Sell.), Kindb.—Amer-

Smithii (Dicks.), Mohr.—Europe.

OLEPIDEOUS.
longitudinal line.
12. Taxithelium, Mitt.

plenwm (Brid.), Mitt.—America.

8. C'Jam;zatotloﬁ, Hook. et Wils..

L
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13. Thamniwn, Schimp.

Toceor (Sull. et Lesq.), Kindb.—
America.
ciretnnatum(Brid.),Kindb.—Eu-

rope.
alopecurum (L.), Schimp.—Eu-

rope.

alleghaniense {C. M.), Schimp. -
America.

Letbergii, Britton.—America.

angustifolium, Holt.

micro-alopecurum, Kindb.—Am-

erica. .

4. Plewrozium (Sull.), Kindb.,
n g

wumbratum (Ehrh.)

pyrenacium (Spruce).

[flagellare (Dicks.).—Europe.
brevirostre (Ehrh.)

calvescens (Wils.).—Europe.
Schreberi (Willd.)

purwm (L.)—Europe.
megaptilum (Sull.)—America.
striatum (Schreb.)—Europe.
meridionale (De Not.)—Europe.

15. Pleuroziopsis, Kindb, n. g.
prolifera (L)
alaskanc (James).
ruthenice (Weinm.)—America.
Iriquetra (1.)
16. Alsia, Sulliv.

abietina (Hook.),Sull.—America.
longipes, Sull. et Lq.—America.

17. Climacium, Web. et Mohr.

dendroides (L.), W. M.
wamericanum, Brid.—America.

18. Isotheciwm, Brid.

myurum (Poll.), Brid.—Europe.
circinnans(Schimp.), Sant.—Eu-

rope.
aplocladum, Mitt.—America.
brachycladon,Kindb.— America.

obtusatulum; Kindb.—Anmerica.”

Breweri (Lesg.), Kindb.—Amer-
1

ca.

*Howet, Kindb.—America.
myurellum, Kindb.— America.
plewrozioides, Kindb.—America.
aggregatun, Mitt.—America.
myosuroides (L.), Brid.
tenuinerve, Ki idb.

Holtii, Kindb,—Europe,
striatulum (Spruce); Kindb.—

Europe. :
sfoloniferum (Hook.), Brid.—

America.
spiculiferum, Mitt.—America.
Cardoti, Kindb.—America.

19. Pterogonium, Swartz.
ornithopodioides(Huds.), Lindb.
20, Pterobryum, Hornsch.
cym{)ifolium (Sull), Mitt.—Am-

erica.
Ludoviciee (C. M.), Kindb.—Am-
erica. s
Fan. 6. HOOKERIACEZE.
21. Hookeria, Tayl.

leetevirens, Tayl.—Europe.
variens, Sull.—America.

22. Pterygophyllum, Brid.

lucens, (L.), Brid.
Sullivantii, C. M.—America.

23. Daltonia, Tay).

splachnoides, Hook. et Teyl.—
Europe.

Fam. 7. METEORIAC.E-
24. Callicostella, C. M.

cruceana, (Dubq.), Sauerb. et
Jaq.—America.

25. Papillaria, C. M.
nigrescens (Sw.), Sbh. et Jaq.—
Aummerica.
*Donnelliz(Aust.),Kindb.—Am-

erica.
floridana (Aust.), Kindb. —Am-
erica.

26. Meteorium, Brid.
pendulum, Sull.—America.

Fam. 8. LESKEACEE.

27. Thelia, Sulliv-

hirtella (H.), Sull.—America.
compacta, Kindb.—America.
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robusta, Dubq.--America.

asprella. (Schimp.), Sull.—Amer-

ica.

Lescurti, Sull.—America.

28. Myurella, Bruch et Schimp.

julacea (Vill.)
*gracillima, Kindb.—Europe.

apiculata (Hueben.), Br. eur.
gracilis (Weinm.), Lindb.

Br. eur. “

29, Pterygyﬁandrum, Hedw.

filiforme, Hedw.
*decipiens, W. M.—Europe.
*papillosulum, C. M. et Kindb.

30. Leskea, Hedw.

rivalis (Schimp.), Kindb.—Eu-
iyoarpa, Ehrh
olycarpa, .
%bs%urg,) H.—America.
cardoti, Kindb.—Ameérica.
subobtusifolia, C. M. et Kindb.—
brachyptera, (Mitt.), Kindb.—
America.

3. Heterocladium, Schimp.

procurrens (Mitt.), Kindb.—Am-
erica.

aberrans, Ren. et Card.-- Amer-
ica.

dimorphaum (Brid.), Br. euar.

stustini (Sull), Kindb.—Amer-

ica.
frriste (Cesati), Kindb.
rrdlaniopsis, C M. et Kindb.--
America.

32, Thuidium, Schimp.
ua. Claopodiwm.
erispifolivm, (Hook.), Kindb.—
America.
lewconewron (Sull. et Ly.). Lesq.
—America.
Whipplet (Sull), Kindb.—Am-
erica.
laxifolinm  (Schw.), Kindb.—
America.

psewdo-pygmwum

(Schimp.»,
Kindb.—America.

0. Micro-Thuidium,

minutwlum (H.), Br. eur.
ercctum, Dubg.—America.

scitwaiv (P. 'B.), Aust.—America.

Canadian’ Record of Science.-

gracile, Br. et Schimp.—Amer-

ica.
*pallens, Lindb.—~Europe.
*calyptratum, Sull.— America.
lignicola, Kindb.—America.
punctulatum, De Not.-—Europe.

¢. Eu-Thuidium.
tamariscinum, (H.), Br. eur.—

Europe.
delicatulum (H.), Lindb.
recognitum (H.), Lindb
Allent, Aust.—America.

d. Elodium.

abietinum (L.), Br. eur.
*glachycladon, Kindb.-America.
Blandowii, Web, et Mohr.
paludosum (Sulliv.),
America.
pseudo-abietinum, Kindb.—Am-
erica.

33. Pscudoleskea, Br. eur.
rupestris (Bergyr.), Kindb.—Eu-
rope.
denticulata (Sull.), Kindb.—Am-
erica.
(Sull.), Kindb.—

occidentalis

America. .
heteroptera (Bruch.), Schimp.
vancouveriensis, Kindb.—Amer-

ica.

papillosa (Lindb.), Schimp. -BEu-
roge: 3

Wollei (Aust.), Kindb.—Amer-
ica.

catenulata (Brid.), Br. eur.-—Eu-

rope.
*hgifolia. Kindb.—Europe.
malacoclada, C. M. et Kindb.

pulchella (De Not.), Kindb. -Eu-

rope. .
atrovirens (Dicks.), Br. cur.—

UTope.
*filamentosa (Dichf.), Kindb.- -
Europe.
ticinensis, Bottini.—Europe.
patens(Lindb.), Kindb.—Europe.
brachyclados (Schwagr.),Kindb.
—Europe:
*borenlis, Kindb,—Europe.
rigescens (Wilfl), Lindb.. -Amer.

ica.
atricha, Kindb. —America.
falcicuspis, C. M. et Kindh.—
America. :
oligoclada, Kindb.—Ameriea.
sciuroides, Kindb.--America.
*denudata, Kindb.—America.

Kindb.— -
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stenophylle, Ren. et Card.—Am- |

erica, X .
algamica (Schimp.), Kindb.—
Europe.

Fani, 9. NECKERACE.
3. Hypnella, C. M.

Wrightii (Sulliv.), Sh. et Jog.—
America.

35, Neckera, Hedw.

Menziesti, Drumm, —America.
*amblyclada,Kindb. —America.

turgide, Yur.—Europe.

Douglasii, Hook.—America.

crispe (L.), Hedw.—Europe.

pennatae (L.), Hedw.

oligocarpa, Bruch.

pterantha, C. M. et Kindb.—
America.

pumila, Hedw.

complanata (L.), Huaeben.

fenella, Kindb.—Europe.

grg,cilis (Jam.), Kindb.-- Amer-
ica.

Besseri (Lobarz.), Zur.—-Europe.

36. Homalia, Brid.

lusitanica, Schimp. - Europe.

trichomanoides (Schreb.), Brid.
Europe.

Jamesti, Schimp. —America.

Macounii, C. RL et Kindb.—
America.

37. Neckeropsis, Reichardt.
undulata (H.), Reichdt.— Amer-

ica.
disticha (H), Kindb.—America.

Fam. 10. HYPNACEE.

38. Orthotheciuem, Schimp.

chrysewm (Schweegr.), Br. eur.
rufescens (Dichf.), Schimg.
*complanatim. Kindb. - uroPPe.
rubellum (Mitt), Kindh. —~Eu-
rope.
*strictum, Lor.
tndricatum, C. J. Hartin,

39. Meocouniella, Kindb., n.g.

californica (Sull.), Kindb,

40 Myrinia Sehimp..

puleinata, (Wahlenb.), Schimp. -

corticole Kindb.—Awmerica.

Dreckii Ren et Card. -- America.

subcapillate  (H.), Kindh.—
America.

41 Entodon C.M.

orthoccrpus (Dela Per.), Lindb.

Drummondii (Br. et Sch.),
Kindb.—America.

Macounii C. M. et Kindb.-
America.

actcularis C. M. et Kindb.
America. -~

cladorhizans (Hidw.), C. M.—
America.

*minutipes Kindb.-- America.

Schleichert (Schimp), Kindb. -
America.

*transsilvanicus Demeter.--Eu-
rope.

compressus(H.), C.M.- -America.

brevisetum (Hook et Wig.),
Kindb.--America.

seductrix (H.), C. M.—America.

Sullivantit C. M.—America.

subflaceus C. M. et Kindh.--
America.

42 Platygyrwem Schimp.

repens (Bird.),~-Schimp.
brachycladon (Bird.),—~Kindb,—
America.

43 Pylaisia Schimp.

intricata C. M. et Xindb.-—Am-
erica. .

ontariensts C. M. et Kindb.—
Ame:ica. .

Selwynii Kindb.— America.

heferomalla Br. et Sch.—Amer-

ica. . -
pseudo-platygyrivan  Kindb.—
America.
filari-acuminata C. M. et Kind.
—America. .
polyanthos (Schri.), Sehim%
suectea (Schimp), Lindb.—Eur-

ope.
’agpina Kindb.—Europe.
alpicola (Lindb.), Kindb.—Eur-
ope.
4 Pylaisiella Kindﬁ., n g,

velutina(Schimp.), Kindb,—~Am.
erica. .o
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subdenticulata (Schimp), Kindb.
--Awmerica.

15 Tripteroctadium C. M.

eompressulum C. M.—America.
leucacladulum C. M.—America.
rupestre Kindb.—America.

46 Lescurcea Schimp.

striata (Schw.), Sch.—Europe.
#saxricola Molendo, - Europe.
imperfecta C. M. et Kindb.

47 Platyloma Kindb., n. g.

Lescurii (Sull), Kindh. - Awer-
ica.

48 Amblystegiwm Schimp.

compactum C. M.—America.

subcompactim C. M.et Kindb.,
-—-America.

dissitifolium Kindb.—America.

varium (H.), Lindb.—

*orthocladon. (P. B.), Kindb. -

America.

*radicale (P. B.), Br. eur. -Eur-

sporphyrhizum Lindt

orphyrhizum Lindb.

"g’u'ratzkw Shimp.

“leptophyllum Schimp. - Europe.
serpens (L.), Br. eur.

*Columbiw Kindh.-—America.
speirophyllum Kindb. - America
:#sfmulifuliu m Kindb.— Kindb.

America.
Jenestratum Kindb, --America.
Rpruce:‘. Bruch.
minutissimum Sull. et Lg.
subtile (H) Br. eur.
tenissimion Guemh.—Europe.
confervoides (Brod.), Br. eur.
pseudo-conferroides  Kindh.—
America.
adnatum(t.), Kindb.—-America.
hispidulum (Brid.), Kindb.
Somamerfeltii (Myrin), Kindb.
*hyssirameum é M. et Kindb.--
Awmerica.

49 Ewrhynchivm Schimp.
a. Stokesiella.

prolongum (L.), Schimp.
*abbreviatum Schimp.-Europe.
*hians (Hedw.), Lindb.

pumilum (Wilf.), Schimp.—Eur-
ope.

ticinense Kindb.—Europe.
Bolanderi (Lesq.), Kindb.—Am-
.erica.
Stokesii (Turn.), Br. eur.
*psendo-speciosum Kindb., Am-
erica.
oregaman (Sull), Kindb.—Am-
erica.
specioswm (Brid.), Br. eur.— Eur-

\

ope.
Dawsoni Kindb, - America.
relutinoides (Bruch),-—Europe.
*Villardi Ren, et Card.-—Amer-
ica.

b. Pseudo-Rhynchostegium.

rotundifolizm (Scop.), ‘Milde.—
Europe. .

styriacum (Limpr. et Bricol.),
Kindb.—FEurope.

murale (Nesk.), Milde.- -Europe.

confectum (Dichf.), Milde.~--Eur-
ope.

ruseiforme (Weis.), Milde.

subintegrifolium Kindb.—Am-
erica.

megapolitanian (Bland.), Milde.
—Europe.

serrulatum ( H.), Kindb. Amer-
i

ca.
*eriense Kindb.-- America.
#hispiditolinm Kindb.— Amer-
ica.
revelstoliense Kindb.- - America,

. Leiopodium.

collinwn (Schleitz.), Kindb.

Bryhnii (Kaur.), Kindb.—Eur-
ope.

pseudo-collinwm Kindb.-—-Amer-
ica

wtaliense(Yam.), Kindb.—Amer-

ica.
Krausei (C. M), Kindb.—-Awer-
ica.
strigoswn (Hoffm.), Br. eur.
*pracox (H.), Kindb.
*diversifolium Br. eur.
substrigosium Kindb.—-America.

d. Tilecebrina.

ceespitosum (Wilf.), Kindb.
Macounii Kindb.—America.
illecebrum (P. B.), Kindb.
obtusifolium (Drum.), Kindb.—

e. Scabridaria.

Swllivantit (Spruce), Kirdb.—
America.
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subscabridun Kindb.—America
seabridum Lindb.—Europe.
chloropterum C. M et Kindb.-
America.
Nove-4nglic (Sul]
Kindh.— America.

1. Starkeella.

reflexum. (Starke), Kindb.
Starket (Brid.), Kindb.
oedipodim (Mitt.), Kindb.
glaciale (C. Harton), Kindb.
Roellii Ren. et Card. --America.
scleropus Schimp.— Europe.
pspm o0-serrulatim Kindb.

ea.
It'nhnn (Mitt.),
jen.

et Lesq.),

--Am-

Kindb,—Amer-

*nunopes C. M. et Kindh.—Am-
erica.

er throrliizon (Harton), Kindb.

*Thedenii (Hal ton), Kindb,

harpidioides C. M. et Kindb.—
America.

semiasperum C. M. et Kindb.—
Awmerica..

50 Rhynchosteginm Schimp.

depressum Bruch. - Europe.

geophilum Aust. - America.

deplonatum (Schnnp}, Kindb.--

membranosum  Kindb.—Amer-
ica.

pratense (Koch), Kindb.

pseudo-pratense Kindb.— Amer-

iea.
¢. Brachythesiopsis.

populewm (H.), Kindb.

CONTRIBUTIONS TO. CANADIAN BOTANY.
By Jas. M.-MAcoUN.
I.

- Since the publication in 1830 of Part V. of Prof. John
Macoun’s Catalogue of Canadian Plants the geographical
range of many species has been extended, many additional
species have been added to the Flora of Canada and not a
few species and varieties have been discovered that have
proved new to science.

A record of these later discoveries has been kept by the
writer and it is proposed in these- papers to publish such
notes as it is thought will px'ove of general interest to
botanists.

This plan will exclude such facts as are of local interest
only. Thata plant common in various parés of Ontario,
for example, should have been found in another part in
which it was not known to grow, will not be considered of
sufficient general interest to be recordeéd here but when the
plant is quite’ new to the country, of extreme rarity, or of
very restrictéd distribution new-stations for it will be con-
sidered worthy of record and when pos-ible. its -habitat,
mode of growth ete., will also be giveu.
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Descriptions of new species will also be published, and
where recent revisions of genera or orders have made note-
worthy changes in the nomenclature of Canadian plants,
corrections will be made in the work already done.

Aconitoyn CoLUMBIANUM, Nutt,

This beautiful aconite was first collected in Canada by
M. ‘Jas. McBEvoy between Stump and Chaperon Lakes
South of Kamloops, B. C. Mr. McEvoy describes it as
growing in rich soil in open spaces between thickets and
as being frequently found three feet in height. 1t was
afterwards noted by Mr. Mclivoy in several localities
between the Spullamacheen or Shuswap River and where
it was first found by him.

BRASBENIA PELTATA, Pursh.

Common in Eastern Canada ; collected in Langford Lake,
Vaucouver Island and in 1893 in Stanley Park, Vancouver,
B. C., not before recorded from Western Canada.

CARDAMINE BELLIDIFOLIA, Linn.

Until 1890 this little cress had not been collected in
(‘anada since the time of Franklin’s Second Journey whon
it was found in the Rocky Mountains by Drummond and
the arctic regions by Dr. Richardson. In 1890 it was dis-
covered by the writer on Avalunche Mt. near Roger’s Pass
in the Selkirk Mountains, B. (', at 7,500 ft. altitude. But
tive specimens in all were found, none of them exceeding
an inch in height. They were growing n mud close to u
rock over which water continually trickled. A few spe-
cimens of this species were also found by Prof. Macoun on
Mt. Aylmer, Devil’s Liake, Rocky Mts. in 1891, alt. 8000 ft.

LEerepiuM oxycarpuy, T. & G.

Specimens of a reduced form of this plant were collected
in 1893 by Prof. Macoun at Cadboro Bay near Victoria
Van. Island. New to Canada.
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THYSANOCARPUS PuBILLUS, Hook.

Common in parts of Vancouver Island but not found in
Brit, Columbia until 1890 when it was collected at Sproat
on the Columbia River by Prof. Macoun,

CLAYTONIA CORDIFOLIA, Wat.

Found by Prof. Macoun at an attitude of 5000 ft. on the
mountains near Warm Springs, Kootanie Lake, B. C.
New to Canada.

ELATINE AMERICANA, Arn. -

In his catalogue of Canadian Plants Prof. Macoun gives
but one station for this species--Long Lake in Assinaboia,
During the past four years it has been found in widly
separated localities so that we may now safely say that
though of local occurrence it ranges in Canada from the
Atlantic to the Pacific. New stations for this species are
Tadousac Lake, Que. (Geo. G- Kennedy.) Hull, Que., and
Alberni, Vancouver Island. (John Macoun.) Port Sandfield,
Muskoka, Ont. (Dr. and Mrs. Brition and Miss Timmerman,)

ASTRAGALUS LEvcopsis, Torr.

One clump of this plant was found by Prof. Macoun near
Nanaimo, Van. Island in 1893. The seed was doubtless
brought from Culifornia in ballast.

Lopwriara ALTERNIFOLIA, L.

Collected by Mr. Alex. Wherry of Windsor, Ont. i
1893. Mr. Wherry writes:—* It is found in low ‘rich,
swampy ‘ground generally meadows and pastures, about
2 miles west of Sandwich, Ont. ; alse within half mile of
Windsor, Ont. Quite common in these places but not met
with elsewhexe by me.”

This species is credited to Canada in Touev & Gray’s
Flora and in Hooker's Flora but no localities are mentioned.
Both this and the next species are common in Michigan
aud that they have been s0 recently found on the Canadian
side of the Detroit River in a region that has been well
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botanized may go to show that they are extending theu
limits. . .

LUDWIGIA POLYOARPA, Short & Peter.

Found by Prof. Macoua in 1891, growing in ditches and
along the railway track near Amherstburg, Ont.

(GRINDELIA SQUARROSA, Duval.

This common prairie plant has become naturalized ir: the
vicinity of Skead’s 7ills near Ottawa, Ont., where it was
found by Mr. Wm. Scott in 1890, the seed having been
doubtless brought from the west either in grain or attached
to cars of the Canadian Pacific Railway.

Arrorarrus LyarLir, Gray.

'This plant is probably to be found on most of the higher
mountains in British Columbia but was overlooked until
1890, when it was collected in the Gold Range by Mr. Jas.
McEvoy and by the writer on a high mountain near
Kicking Horse Lake in the Rocky Mountains.

That it was not collected before, is I believe to be
attributed to its close resemblance to a form of Solidago
multiradiata var. scopulorum, Gray, Common on all the
mountains in British Columbia with which it was growing
when found by me. With it dplopappus Brandegei also
grew and it was while collecting specimens of this plant
that I noticed what appeared to be two forms of the
Solidago referred to, but one of which proved on examin-
ation to be 4. Lyallii.

This species was again found by Prof. Macoun in August,
1891, in abundance on the mountains around Lake Agnes,
near Laggan, Rocky Mountains.

ABTER STENOMERES, Gray.

Until 1890 confined, so far as known, to Idaho and
Montana. In that year young plants were found by Prof.
Macoun on a mountain near the Columbia River at Sproat,
B. C., they were brought to camp, placed in water and at
the end of a week were in full bloom.
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ABNIoA PARRYI, Gray. ‘ '

Collected first at Kicking Horse Lake in the Rocky
Mountains by Prof. Macoun in 1885, but referred to A.
foliosa. Again collected at the same place in 1890, and
correctly determined and afterwards in 1891 at Lake Agnes
and Lake Louise near Laggan, Rocky Mountains. New
to Canada. ‘

HEMICARPHA _SUBBQUAEROSA, Nees.

This minute sedge was found in 1891 by Prof. Macoun
growing in damp sandy soil near Amherstburg, Ont. New
to Canada.

THE CoMPOSITION OF LIMESTONES AND DoLOMITES
FROM A NUMBER OF GEOLOGICAT, HORIZONS
IN CaNaADA.
By B. J. Harringrox, B.A., Ph. D.

The following analyses of limestones and dolomites from
various localities in Canada have been brought together in
the hope that they may be of interest to students of geology
or of value for technical purpores. Some of them have
appeared in previous papers or reports by the writer, but
others are now published 1or the first time. In some cases
they are incomplete, the main object as a rule having been
to ascertain the proportions of caleium and magnesium car-
bonates. They are arranged in the order.of .the geological
formations from which they-are supposed to have been
derived. " ,
CaMBRIAN ? _

1. from about six miles above Yale on the Fraser River,
British Columbia. The limestone at this locality is white
and cr ystalline, and occurs interstratified with grey gneiss,
A specimen collected by the writer was found to contain :

Calcium carbonate. ... ....c.oiveve cveeern i 91.55

Magnesinom . ......eiiieeacens eeee eee.. 1,43
Ferrous e v e e neeean 0.16
AIIMINA. c e evr ottt teeecnne vaer voenne cuovns 0.27
Insolublematter PR Y <13

99.03 . ..
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A small quantity of the stone has been used for making

lime, ‘ . o
Levis Formarion. (Silure-Cambrian.)

2. From Little Metis Bay on the Lower St. Lawrence,
where thin bands of impure rusty-weathering dolomite are
interstratified with black shales. A specimen from one of
these bands gave on analysis:

Calcium carbonate «...eee ceveesvereneacsses..35.46
Magnesium ... .cieecicnieniiaenn. 0026.40

Ferrous B i eena e seveaseiecsaees 4.67
Insoluble matter....c..ccovvevee s veee saranee0.32.19
98.72

It was in the black shales of this locality that the fossil
sponges described by Sir William Dawson and Dr. Hinde
were discovered.

3. From the third range of Wickham, in the Eastern
Townships. A blackish-grey limestone with somewhat
conchoidal fracture. The dark colour is due to the presence
of a little carbonaceous matter, which, however, burns away
during calcination, leaving a buff-coloured lime from which
golatinous silica separates on treatment with hydrochloric
acid. Analysis gave:

Calcium carbonate......ceeoveercece cvven.e...70.58
Magnesium  “ ..ieeeiiiiiiieiieiiieanes .. 6277
Ferrous i iietaee v veesess 3.02
Alumin&ceee veeriivaanes e ereereacteantaene 3.85
SIlHCR coveversrenrcaneenoancascssassos sannns-a15.9D
Carbonaceous Matter.. .. .cveee «ovvv soeaee ...undt.

100.12

4 The limestone used in the blast-furnace at Drummond-
ville, P.Q., and probably from the Levis formatlon of that
region. Analysis gave;

Calcium carbonate..... F PR 128 §]
Magnesium  “  .....ooieleln cerresamrees 3.86
Ferrous € eee eeeei e teeesiens canees 4.82
Alumina....... e oo cessse sarets sovetaases sone .. 2.93
Insoluble matter........ ... tee rereriacas anes «¢35.50

COPPeT.eet vevsvooniietvaee cii it iuesiaease ...tracgs.
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CALOIFEROUS FORMATION.

5. From the township of Rigaud, near to the Rividre & la
Graisse and also to the boundary line beétween Quebec and
Ontario. A hard rusty-weathering dolomite supposed to
be from the Calciferous formation. Its analysis gave:

Calcium Carbonats cecevere vers sevone corenseese39.91
Magnesium  “  ..geier ceieiscesnne e eeees.32.85

Aluming and ferric oxide.ses . cvvvorecsrecaiees 3.56
Insoluble mMatter. cee oo vvvreseosenion cvrneeans 23.54

~99.86

The insoluble portion contained,

Silicase.ecseencens coreesnensesainene ceveeesesenaiepersees oo 76.34
Alumina and ferric oxide. . ..ocoovrirninnnicnena. veene14.74
Lime......... trereesasessararssanasaranans ceseaneeranserioens o 1.02
MALNEBIA cererarersas « coneaveinsersarsirosssssons esesenee s . 7.99

100.09

6. McNab, Ontario, Range III, lot II. A compact, dark
brownish-grey limestone with conchoidal fracture. Tt was
found to contain : .

Calcium carbonate. .« cs vovees cavessvecanare 0o 81.78
Magnesitm  ®  ...i.ie.ievesereiaiene e 13,68

The -stone is somewhat fossiliferous and probably less
magnesian than the average material from the Calciferous.
It has been used for huilding purposes at Arnprior.

. 1. Mc¢Nab, Ontario, Range XIV, lot IX. From close to
the shore of Lac des Chats on the Ottawa, and about two
miles above the mouth of the Madawaska. . A compact
brownish-grey dolomite dotted with occasional crystals of
white calcite. A partial analysis gave:
Calcium carbonate. .. -ceevoveceervareannnt..53.00
Magnesitm  ““  ..iiiieiiervcvitconaes saes.43.88

From the same set of beds as No. 6, but considerably

lower in the formation.

CrAzy FommATION.
8. Pembroke, Ontario, Range I, lot XII. Compact, light



~

30 Canadian Record of Scienge.

brownish-grey limestone, with conchoidal fracture. Ana-
lysis gave:

Calcium carbonate.......covveereienveeeereriennecesinennes 83.96
Magnesium  “ ... erssuesiens cosresssaninisies 9.29
Ferrous B vt renreeees teearseeretteneransisirane 0.69
Insoluble matter ... ieeseraesiienan sevesrereanrees 6,06

100.00

The stone oceurs in beds from 8ix to eighteen inches
thick and has been used for building purposes.

Braok River ForMATION.

9. From the “ Rockland Quarry,” on the bank of the
Ottawa River, two miles south-east of Rockland Village,
Clarence County, Ontario. A very compact grey limestone
containing a little carbonadeous matter. A specimen with
specific gravity 2.704 was found to contain:

Calcium Carbonate...ccccuieereiierunnnicrnresesaenss 2000 94,70
Magnesium ¢

Ferrous

Insoluble (including carbonaceous matter)......... 2.76

100.00
Thigis an excellent stone both for structural purposes
and for making lime. It is classed here as from the Black
River formation, but according to Dr. Ami the beds at the
quarry belong in part to the Trenton, and a sharp line
cannot be drawn between the two formations.

TrRENTON FoRMATION ?

10. From Mount Royal Park, Mdntreal, a short distance
north-east of the Park-keeper’s house. A white to grey lime-
stone whose crystalline texture has no doubt boen induced
by thermal action in connection with the eruptive mass of-
Mount Royal. A specimen of this limestone was found to
have a spscific gravity of 2.768 and gave on apalysis:

JUTOTTE T SRR verrrerrantesrreranes .
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This analysis was made by Mr. Herbert Molson, student
in Applied Science.

N1agaRA FORMATION. .
11. Grimsby, Ontario. Brownish-grey dolomitic lime
stone, holding a few fossils. Analysis gave :

Calcium carbonate........e. ceuee B 1 I8 4
Magnesium  “  L..ieieeieeiiiiiiiese el 20,48
Ferrous et veesssssascassoass seeee 1.10
Insoluble matter..... ..... Ceeeriasn veees.eee 0.50

100.00

12. Dundas, Ontario. Brownish-grey compact dolomite,
A specimen was found to contain:

Calcium carbonate. ..« ooe cevnrvanenns veres51.85
Magnesium  ©  cieerieiiieiiiaee.ans e 41.66
Ferrous L PP | X ¢ ]
Insoluble matter ............. Ceeeteartesanens 5.88

100.00

CARBONIFEROUS ? .
13. From the Thompson River, British Columbia, 185

miles above Vancouver and about seven miles above Spence’s

Bridge. A thick bed of grey limestone, well suited for

making lime, exposed in a cutting on the line of the Canada

Pacific Railway. Analysis of a specimen collected by the
writer gave :

Calcium carbonate...... ...... cesevece caaeeess§7.81
Magnesium “  ciieeiieirn cerrerieciiiee.. 1,08
Ferrous B ieis et caeeeera e 0.72
Aluming..... ..... PR | 28 U
Insoluble matter.... ... eeveee viveeriannn veees 0.90

100.65

PERMO-CARBONIFEROUS.

14. From Miminigash on the west coast of Prince Edward
Island. A reddish-grey limestone containing less insoluble
matter than most of the limestones found on the Island
Analysis of a specimen ga,ve

Calcium car onate.. BRSSO (. 34 | I ¢
Magnesiom = oeeriiieeieenininn veoeerorsarecns 3.5
Alumina and ferrie oxide...cvs cveeririininenns ceeseanes 2,69
Insoluble matter........ccoeeeens Goeveernrnerrnen o sannenenne 15.49 -

‘
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- 15. From New Londun, Prince Edward Island. One of
the reddish “conglomerate limestones,” occurring in many
localities on the Island. Composition:

Calcium carbonate.....c.o.e.... [ 59.52
Magnesium “  ..... A 1"
Alumina and ferric oxide........ .. ceveresesees 2.47
Insgoluble matter...cev coeivaie cinsn Ceeees eeees35.52

98.55

16. From Kildare, Prince Edward Island. A red con-
glomerate magnesian limestone, occurring in association
with the red sandstones and shalesof Kildare. Analysisgave:

Calcium carbonate. ceo ceveveeee vonns s eeeeees 44.00
Magnesiumm ¢ ..ol ieeeaas cesaeneconens 22.93

Alumina and ferric oXide...cvevevevecccina. .. 8.78
Ingoluble Matter..ccor coecvoaeeerianeeenesoeee26.59

Triassic.

17. Peace River, British Columbia. *Blackish-grey car-
bonaceous limestone, containing fragments of Monotis sub-
circularis. A specimen collected by Dr. Selwyn was found
to have a specific gravity of 2.67, and gave on analysis:

Calcium carbonate...... ..... eete e e 48.47
Magnesium  “  ....ieeiieiicetietiieiiienas 5.85
Ferrous # ittt centeecesetccsransananes 0.85
Insoluble mstter ...... feeeaivses eeeeseeesd2.26
Carbonaceous matter, water and logs.-.......... 2.57

100.00

as the last was lighter in colour, being less carbonaceous, but
also very impure. It was collected by Dr. Selwyn and its
analysis gave:

Calcium carbonaté........ovevvunnennts P 38.98
Magnesium € .eeiiiciiis tiitceaeee senees 7.59
Ferrous PR B 7 ¥
Insoluble matter.....eeeceeeviiier cneeee oo, . 51,138
Carbonaceous matter, water and 1o88...v.. .. ... 1.16 .
100.00

* See. Rept. Geol. Survey of Canada 1875-76 p. 75, and 1876-77 p, 485,
Norx.—In numbers 5, 14, 15, 16, the iron in the soluble portion of the rock
may have been present partly or entirely as carbonate. The “insoluble matter”
of the analysis is the portion that did not dissolve in boiling for about half an
hour in hydrochloric acid.
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O~N THE ForMATION OF PEGMATITE VEINS.
By Prof. W. C. BroGeER, of Stockholm, Sweden,
(Translated from ¢ Die Mineralien der Syenitpegmatitginge der
giidnorwegischen Augjt und Nephelinsyenite,” by NEviL
Norron Evans, M. A, 8c.)!
s . . .

As reviews of the older opinions with regard to the ori-
gin of pegmatite veins have already ‘been presented by
several authors,® it seems to me unnecessary to refer to these
in detail, and I shall, therefore, leave unnoticed those which
have no probabi]ity and which are held by noone at the

present time, 3 and consider only the prmczpal and more
rational views concerning them.

Many of the older authorities considered pegmatite veins
to be simply eraptive injections; to them, acid granitic
pegmatite veins were almost the only ones known, and
therefore their statements refer almost entirely to such acid
veins. Charpentier, in 1823, (in his “ Essai sur la constit.
géogn. d. Pyrénés”) expressed the perfectly correct view,
according to my opinion, that the granite pegmatites are
fissure-veins “ which avere formed immediately or very soon
after the solidification of the granite enclosing them”
(quoted from Naumann, 1. ¢, p. 232) ; they were, therefore,
“injections of granitic material, which, originating in the
still fluid granite deep down, were pressed into the vracks
of the alveady solidified granite above—after-births, as it
were, of the same granite formation in the district of which
they ocecur.” (Naumann, 1. ¢.)

1 One of the most important contributions which has been made in recent years
to our knowledgc of the igneous rocks, is the summary by Prof. Briogger, of the
results of his adriirable and long continued studies in the Christiania district,
which appears i» the first part of this book. As the question of the true origin of
pegmatite vei~. is one of great importance tothe right understanding of many
facts in connecticz with our Archean geology, it has been thought well to present
a translation of ths chapter which deals with the general conclusions reached by
Prof. Brogger coacerning these veins, referring thereader tothe monograpb itself
for a detailed statement of the evidence on which these views were based.

2 o. g. C. F. Naumann, ** Lehrbuch'd. Geognosie,” 1862, 2, 231-233; F. Klock-
mann, * Beitrag z. Kenuatn. d. granit. Gesteine d. Riesengebirges,” Zeitsohr. d.d-
geol. Ges. 1822, 34, 405-406, etc.

3 With regard to the views of Alluaud, Ramond, Carne, etc., see Naumann, L. ¢.,

p. 282; with regard to Garrigous’s vxews, see, Bull. d. I 800. géol. d. France, Ser.
IIL. 8 ,11. 3
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The essential features of pegmatite formation seem to me
to be expressed in the above quotation with remarkable
clearness and distinctness. With' this view of Charpentier’s
most of the succeeding authorities seem to have come into
accord (such as De la Beche, Angelot, Bronn, G. Rose,* C.
F. Naumann, K.W. v. Giimbel, Th. Kjerulf} etc.) ; in France,
this view appears still to be very generally accepted. *

In opposition to this conception are the views with re-
gard to the genesis of pegmatite veins according to which
they were deposited from aqueous solution; this theory
propounded by Saussure has since been modified in many
ways by different authorities.

The hypothesis which at present is perhaps most gener- "
ally accepted in Germany, explains the formation of the
-pegmatite veins upon the so-called Lateral Secretion Theory;
this view has also been very generally adopted as an expla-
nation of the formation of veins of ore and of other similar
mineral veins. This principle laid down by Forchhammer
(hinted at also by older authorities), and advocated in re-
cent times chiefly by F. Sandberger and his followers, is,
however, even as regards the genesis of ore veins, by no
means proven, but on the other hand is most uncertain and,
according to my experience in the Norwegian ore deposits,

.is quite improbable; it has lately been strongly attacked by
A, W. Stelzner and others, and, as it appears to me, with
good reason. 3

The very general adoption of this theory for the explana- .
tion of the genesis of pegmatite veins was brought sbout
largely by Sterry Hunt’s work on Canadian pegmatite
veins, ¢ and by a treatise, in many respects excellent, by H.
Credner, “ Die granitischen Giinge des sichsischen Granul-

! Pogg. Ann. 1842, 36,

2 Cf. A. Lapparent’s Geology ; also A. Miochel-Lévy, ‘ Structure et classifice-
tion des roches éruptives,” Paris 1889, p, 15.
. 8839 “ Die Lateralseoretions-Theoris,” etc., Berg-u, Huttenm. Jshrb. ote..

, 3%7. : :

1% Geology of Canada.” 1863 (p. 476 and 644); ‘‘ Notes on granitic rocks,”
““‘Amer. Journ. of Science,” Ser. IIT, 1871 and 1872, * On Grauites and Granitic
Veinstones” in Chem. and Geol. Essays, 1875, p. 187.
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itgebirges.”! Credner here expresses very clearly and dis-
tinctly this view ‘with regard to the Saxon occurrences
studied by him:* “The mineral matter of our granitic
veins is not derived from mineral springs, perhaps hot,
rising from the depths, but from -a partial decomposition-
and leaching-out of the neighboring rucks by water which,
oozing through them, gradually becomes a mineral solu-
tion,” ete. Credner’s authority seems both in Germany and
elsewhere to have exercised very great influence upon the
theories with regard to the genesis of granitie-veins; for
example, we find this explanation adopted by F. Klock-
mann,® although not without careful reservations. In
Sweden it was the view generally held until I opposed it in
my lectures at the Hochschule, in Stoekholm, in 1883, ¢

The incorrectness of this view is, however, very easily
proved and with absolute certainty. It is not true, as Cred-
ner considered it to be of certain pegmatite veins of the
Saxzon granulite district, that a certain correspondence can in
general berobserved between thecomposition of the pegmatite
vein itself and that of the wall-rock. On the contrary, this
is found only exceptionally, whereas, according to a iule of
general applicability, there is 2 more or less striking corre-
spondence between the pegmatite veins and contiguous
eruptive masses genetically related to them. When the
pegmatite veins, as is very often the case, cccur in those
eruptive rocks with which they are genetically connected,
there is a correspondence between the vein and the wall-
rock; otherwise there is generally no such coirrespondence.

It is easy to enumerate & number of striking examples.
I remember, first, the veins of Hitterd, in the south-west
.corner of Norway, so long celebrated for their rickness in
interesting accessory minerals (gadolinite, kainosite, orth-

! Zeitschr. d. d. geol. Gres. 1875, 27 ; also 34, 500,

2L, c, p. 218,

34 Beitrag z. Kenntn. d. granitischen Gesteine des Riesengebirges,” Zeitschr.
d. d. geol. Gies. 1882, 34, $78-426.

4 Compare Geol. Féren, Forhandl,, 4, 116. May, 1878. “ Mr. Térnebohm re-
marked that in the last twonty years or 8o hardly a single Swedish geologist has

advocated the eruptive origin of pegmatits.” See also 0. Torell, 12 Skand.
Naturforskermsdes Forhandl., p. 262.
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ite, fergusonite, aeschynite, polykrase, xenotime, mala-
konite, ete.). These veins, which in all their characteris-
ties correspond completely with the no less celebrated veins
of granitic pegmatite of Arendal, which oceur in gneiss and
other crystalline schists, oceur in a very basic rock, which
in its composition is very unlike that of the vein; it is a
labradorite rock (in part anorthite). To that excellent
observer, Th. Scheerer, who, upon various grounds which
at present must appear of no moment (occurrence of quartz
in the veins, nature of the so-called pyrognomic minerals,
ete.), declared against the eruptive origin of these veins,
this circumstance appeared of so much weight that, unwill-
ing as he then was to do so, he was obliged to assume that
the material of the veins must in some way have been trans-
ported thither : I believe that we are obliged to consider the
grapite as a mass in some way conveyed to the norite, when
we 'consider how great the difference is which exists be-
tween the two rocks. We have seen that the constituents

" of the norite adjacent to the granite veins are labradorite,
a peculiar soda feldspar, and, in part, hypersthene and
titanic iron, while the mass of the granite consis 8 mostly
of orthoclass, oligoclase and quartz,” ete.?

The explanation of the exact correspondence of the nu-
merous granitic pegmatite veins of Hitters with those of
the environs of Arendal is simply this, that in both local-
ities they occur distributed along, although at a certain
distance from, the boundary of a granite district with which
they are geuetically connected.

In many other districts we notice that pegmatite veins
ocenr in rocks which, in their composition, do not at all cor-
respond to that of the veins. For instance, W. C. Kerr
mentions ? that the well-known pegmatite veins of North
Carolina, so rich in minerals, occur in gneiss and mica
schist. A. de Lapparent?® describes granitic pegmatite

1 Gaea Norvegica, 1884, 2, 339,

2 «The Mica Veins of North Carolina,” Transactions of the Am. Inst. of-
Mining Engineers, Feb., 1880. See Ref. in Neues. Jahrb., 1881, 2, 387.

3 Note sur la pegmatite de Luchon,” Bull. d. 1. soc. géol. de France, 1830, Sér.
I(L,S.
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veins at Luchon, which rise through mica schist and super:
imposed ‘‘schistes noirs carburés ou pyriteux,” etc. An
example, instar omnium, is the occurrence of akmite granite
pegmatite at Rundemyr, on the Eker, already mentioned
and described by me, in Silurian schists and limestones,
about a kilometer from the boundary of the adjacent aegirine
granite distriet of Kyrfjeld-Hamrefjeld, etc. This last ex-
ample, so absolutely different to all the others, is of all the
more interest, as it further invalidates the old erroneous
idea that pegmatite veins never occur in the younger sedi-
mentary rocks.! Further, the syenitic pegmatite veius
oceurring in augite porphyry to about one-half a'kilometer
away from the boundary of the augite syenite of Ramsas,
west of Birkedalen, might also be introduced as an example
of the fact that the composition of the pegmatite’ veins is
independent of that of the wall-rock.

That these last-mentioned veins, as also those occurrmg
in the Devonian sandstone of the boundary zone on the
Langesundfjord, have, on account of resorption from the
wall-rock, a composition somewhat different to that of the
veins oceurring in the aungite syenite, does nc: alfer the main
result. Perhaps the connection between wall-rock aund
vein-material, which Credner records among his observations
in the Saxony granulite district, may to some small extent
be explained in a similar way; to a certain extent; veins
formed in various ways seem to have been treated in
Credner’s description from a common point of view.

The above menmonea exa.mples, particularly the ordisary
acid granitic pegmatite veins in the basic labradorite and
norite rock of Hitterd, and the mgirine granite pegmatite
vein of Rudemyr in Silurian limestones and schists, demon-
strate conclusively that Credner’s opinion with regard to
the formation of true pegmatite veins, by a leaching-out of
the wall-rocks through the agency of percolating water at

1 See e. g, A, v. Groddeck, ‘‘ Ueber Tourmalin enthaltende Kupfererze,’ sto.,
Zeitschrift d. d. geol. Gees., 1887, 39, .256: “ First of all, granitic veins (peg-
wmatite, graphic-granite) must be mentioned ; these ocour exclusively in eruptive
(granite) and archaic rooks. and nsver break through younger sedimentary
rooks.” .
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ordinary temperatures, is absolutely untenable. On the
contrary, by closer investigation, it will everywhere be
found that each system of pegmatite veins of no matter
what variety, may in general be referred to a mass of plu-
tonic rock connected with it, and of closely related compo-
sition, and this quite independent of the nature of the wall-
rock. The veins may occur in the corresponding plutonic
mass itself, or within a certain distance outside it, but this
will generally exert little influence on their composition.
On the other hand the composition of the veins and that of
the allied plutonic mass will, as far as the principal ma-
terials are concerned, be very nearly identical (the rarer
pneumatolitic miner als which generally oceur in small quan-
tities and which are formed by special processes, by “agents
minéralisateurs,” are not considered here), and any local
variation in the minera] associates of the pegmatite veins
can, for the most part, be referred to peculiarities in the
composition of the mass with which the veins-are con-
nected, and which they generally accompany as final and
contact products.

If Credner’s views upon the origin of pegmatite veins
cannot be accepted as correet, it is still possible that these
veins were deposited, as G. vom Rath concluded from his
observations upon the celebrated Elba pegmatite veins, from
solutions rising up -from the depths.! The reason why
vom Rath did not attempt to account for the Elba pegma-
tite veins according to the older Charpentier-Naumann
theory, was this, “ that tourmaline, beryl, lithia-mica, ete.,
are foreign to normal granite.” . In comparing the Elba
veins with those of Brevig, “ unequalled in their occur-
rences of minerals,” and ocewrring in syenite, he further
remarks: ‘These veins, on account of their wealth in rare -
and peculiar minerals, which for the most part are wanting

.in the wall-rocks, necessitate the assumption of a special

! G, vom Rath, * Die Ingel Elba” (Geogn.-min. Fragmente aus Italien, VIII)
in Zeitschr. d. d. geol. Ges. 1870, 22, 649: “ While proposing the hypothesis that
the materials of the minerals in the veins of S. Piero have been brought up in
solution from the depths of the earth and not from the wall-rocks, we must
admit that many considerations are opposed to this view.”
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mode of formation quite different to that assumed for the'
wall-rock.”

That these rare mmemls not geuerally found in the wall-
rock, occur in-the pegmatite veins, is no reason whatever
for believing that,the veinstone itselfis to be considered as
having beerr deposited from ascending aqueous solutions,
even should such an explanation satisfactorily account for
the rare minerals themselves which oceur in small quantity,
and of which by far the greater number have been .formed
by the agency of special “ agents minér: alisateufs.”

Strictly speaking, as the more recent results of petro-
graphy have shown, it is true that aqueo-igneous (hydato-
pyrogene) magmas such as those from which great masses
of plutonic rocks as well as the pegmatite veins have been
formed, are to be regarded as silicate solutions; thus, to a
certain extent, vom Rath is correct in his opinion, though
not in the sense in which at that time he must have meant
it.  From. ordinary “hot springs” “rising from -the
depths of earth” the pegmatite veins, as far as their vein-
stone as a whole is concerned, have certainly not been
formed ; this is proved by many circumstances which for
the most part have already been touched upon, and of which
a résumé will be given below.

Formerly pegmatite veing were very often looked upon
as “contemporary secretions” or “concretions of the sar-
rounding eruptive rock.”! Views of this kind have been
especially insisted upon in connection with our syenite and
nepheline syenite pegmatite veins by many authors. Thus,
B. M. Keilhau szys:? “They form an excellent example of
veinlike segregations, which cannot be regarded as having
been formed by the filling in of cracks, by any one who con-
siders the intimate connection and, with the ex¢eption of the
size of the grains, the complete agreement in character of the
enclosing rock with the enclosed masses, and who also lays
due weight upon the fact of their almost horizontal posi-

1 Compare v. Groddeck ). c., p. 266.
2 Qaea Norvegioa, 1838, 1, 58,
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tion.” J. Fr, I, Hausmann! also remarks that they * are
without doubt segregations, not filled cracks, and’ conse-
quently of on origin contemporaneous with the formation of
tho whole syenite mass.” Similar opinions were held with
respect to the Avondal granite pegraatite veins by G.
Kreischer, ? and for those of Kénigshain in Oberlansitz, by
G. Woitschach.? The latter remarks concerning the “ segre-
gations” of pegmutite granite: ¢ Actual veins of this kind
were never observed ; the masses appear bounded on all
gides by normal granite, and must be considered as local
variations of the same whose origin was contemporaneous
with that of the main mass,” etc. He remarks further of
the granite of Konigshain, that it contains & number of
cavities which, analogous to those occurring at Elba and
Striegan, are lined with crystallized minerals, and adds:
“An essential difference between pegmatite and these
cavities does not exist ; they are distinguished only by the
accidental method of formation.” E. Kalkowsky, ¢ although
he expresses himself rather indefinitely, also seems to re-
gard the pegmatite veius in the Saxon granulite (which he
connects with the Mittwida granite) as *“ segregation veins,”
(Ausscheidungstriimer).

H. Rosenbusch, in a very sagacious way, connects the
formation of the pegmatite veins with the fine-drusy, mia-
rolitic structure of the granite rock. After he hasdescribed ®
the fresh feldspar, quartz, etc., formed as ¢ filling” of the
miarolitic druses, and .has delineated their graphic-granite
structure, he proceeds : “ If by the crystallization of the rock
there had been formed, instead of innumerable small miaro-
litic cells, single larger druses and vein-like cavities; in the
cage of these a gradual secondary filling-up with feldspar
and quartz, as well as with other minerals, could tako place,

! Bemerk. itb. d. Zirkonsyenit, L. ¢., p. 8 (Sep.-Abdr.); see also Reise durch
' Scandinavien, 2, 106.

2 Neues, Jahrb. f. Min. 1869, p. 209.

3¢ Das Granitgebirge von Konigshain,” Abbandl. d. \Iamrf Gesellsch. zu
Gorlitz, 1881, 17, 10 (Sep.-Abdr.).

4 % Ueber den Ursprung d. granitiechen Giinge im Granulit in Sachsen,” Zeit-
schr. d. d. geol. Ges. 1881, 88, 653,

& Mikr, Phys. d. mass, Gest., 2 Ausg., 2, 89,



On the Formation of Pegmatite. 41

and this would exhibit symmetrical arrangement. The
filling-up is sometimes complete and sometimes only partial.
The preponderating feldspar is here sigvificantly micro-
cline. Such a process might in many cases account for the
formation of the graphic granite and pegmatitic masses,
which form the mostly lenticular or vein-like accessory
component masses of granite rock.” Rosenbusch expresses
himself very cautiously, so that it is rather difficult to
understand whether he proposes to consider the ““gradual
secondary filling-up ” as purely aqueous (hydatogenous), or
not.

J. J. Harris Teall says of pegmatites: * They occur
rather as segregations than as independent masses of erup-
tive origin.” (British Petrography, p. 291.)

Citations such as the above will suffice to show how, on
all sides, the difficulty of accounting for the pegmatitic
druses in the granite and for the larger occurences of peg-
matite in veins as formed by the same processes, has been felt.
If so much stress has generally been laid on the fact of small
pegmatitic druses and larger pegmatite vein-masses oc-
curring together in granite, and from this there has been
deduced a common interpretation of both as ““ simultaneous
segregations” (gleichzeitige Aunsscheidungen)-; *separated
masges” (Aussonderungen); ‘“segregation veins” (Aus-
scheidungstriimer); (ef. Primirtramer, Lossen), or as simi-
larly formed ¢ secondary fillings,” etc., then this may per-
haps be essentially due to the fact thut no correct conception
has been had of the extraordinarily frequent occmrrence of
true pegmatite in the form of veins in rocks other than
granite. .

-In my paper on the pegmatite veins at Moss I have men-
tioned how these veins, on the Anneréd peninsula for ex-
ample, have a direction across that of the gneiss. Many of
these veins were followed for a distance of 200 to 250
metres, and were often 5 metres thick. The -veih_s here
occur in gneiss, hornblende-schist and other crystalline
schists. Also along the coast between Langesund and
Christiansand, partieula.ly between Tvedestrand and, Aren-
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dal. the innumerable pegmatite veins. occur as regular veins
not only in the contiguous granite with which they are
genetically connected, but also in various crystalline achists,
The conditions at Hitterd have already been mentioned. I
think I may assert that probably very few. geologists have
seen 8o many and such various.occurrences.of pegmalite.as:,
I have,! and, according to my experience, pegmatfite:veins...
occur at least as abundantly outside the boundaries of the
corresponding eruptive rock as within it. Any theory with
regard to the formation .of pegmatite must therefore, in the
first place, be able to account for the true vein occurrences
which are completely independent of the wall rock, with-
out at the same time losing sight of their close relationship
with the scattered pegmatitic druses.

. J. Lehmann,? in his large and excellent work upon “The
Granulite District of Saxony,” endeavours to account for
the pegmatite veins of that distriect. He starts out with
the  hydatopyrogene ” formation of granite, and pronounces
the veins in & sense to be injection veins; with complete
correctness, he distinctly emphasizes the fact that their
feldspar, etc., has not been deposited from ordinary per-
wo.ating water. “The granitic veins of the granulite dis-
trict have originated, no doubt, with the aid of more or less
waler, but this has not been atmospheric water which has
percolated downwards through the cracks of the granite,
but it is eruptive water, which was given up from the
granite to the surrounding rocks, and which, under peculiar
conditions obtaining at great depths,wassupersaturated with
mineral matter.” Lehmann assumes for the granitic magma
a gelatinous consistency, which was to be accounted for
presumably by the presence of ¢ viscous silicic acid.”
“These fluid secretions of granite may be compared to hot
jelly.” . . . “The capacity of silica to form jellies
with much or with little water invites strongly to this hypo.
thesis.,” . . . “ Between such a gelatinous magma

1Th. Scheerer remarks (Pogg. Ann. 1842, 56, 493), that pegmutite veins* may
be met with in Norway (and also in Sweden) in greater frequency than in other
countries.”

2 @ranulitgebirge, p. 52-58.
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and a saturated aqueous solution a large number of con-
secutive intermediate stages can be imagined. Tn this way,
it seoms to me, the connection between the pegmatitic
veins and the ordinary granites, the remarkable segrega-
tions in the shape of pegmatitic veins opening out into
druses, and finally the connection of these with vein-fillings
which consist only of quartz, tourmaline and potash mica,
or of quartz alone, can be explained,” etc., ote.

On the whole I must agree with Lehmann, since he
considers the pegmatite veins as true injection veins, erup-
tive veins, formed in essentially the same way as the granite
itself; in his peculiar speculations upon the special condi-
tions under which the plutonic rocks have been formed, I
cannot agree with him in everything. He assumes for in-
stance (l..c., p. 54) a relatively low temperature for the
original granitic magma, (about 500° C.), because in the
minerals of the granite no glass inclusions nor any attend-
ant phenomena of corrosion have been recognised. This,
however, is no evidence against a high temperature of the
granitic magma, as the formation of glass is dependent
naturally upon rapid cooling, which at the relatively great
depths at which the magmas would solidify to granites,
ete,, is not possible. The strict connection of extruded
eruptive masses with plutonic rocks® which is now known
in many localities, would, according to Lehmann’s hypo-
thesis, lead to the remarkable result, that an eruptive
magma, solidifying at a great depth, must have possessed a
much lower temperature than the same magma solidifying
at the surface; the extrusion of a magma must, therefore,
have been accompanied on its upward way to the surface
by an extraordinary increase of temperature! The depth,
too, which Liehmann assumes as the horizon of granitic
solidification is more or less conjectural, “It is not impos-
sible that a line of fissure some 35 km. in length, such as
that of the principal line of fracture in the Sazon granulite

1 For granite rocks, for example, K. Dalmer’s work *‘ Die Quarztrachyte von
Campiglia,” ete., Neues. Jahrb. 1887, 2, 206-221, may be consulted. In the
Christiania district I know excellent examples (for instance, th e series of augite
syenite to rhombic porphyry, with glassy enclosures in the apatite needles), etc.
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district on which there is an almost continuous succession
of granites from Penig to away beyond Bohringen, and
which is as much as 13 km, broud, should be as deep as it
is long. l.et us assume, however, only half this depth,
174 km.” etc., ete. 'That granite can be formed at such a
depth is indeed possible ; there are certainly, however, no
grounds for such an assertion. On the other hand, it may
be demonstrated from the Christiania district with the
greatest certainty, that the granitites and other post-Silu-
rian plutonic rocks occurring here, were formed at a much
less depth below the then existing surface. The laccolitic
mass of granite at Drammen, for instance, is covered by
Silurian strata of Etage.8; it is here, therefore, absolutely
certain that, at the time of its formation, it can have been
covered at the very most by asuperimposed mass® of about
2,000 ft., or about 600 m. At other places in the Christiania
district, the depths at which the plutonic rocks (augite
syenite at Kodal, in Ramnis, etc.,) have solidified were only
a few hundred feet; this is absolutely certain, as here they
continue upwards into the porphyry covering. Also at
Langesundfjord, where the augite syenites and nepheline
syenites come into contact with the the augite porphyries
and rhombic porphyries, the depth at which the solidifica-
tion of the nephelinc syenite occurred can havo been only
a few hundred feet. At Heivand, between Skien and Slem-
dal, the nordmarkite mass is similarly overspread with a
cover of rhombic porphyry ; hence the depth at which the
nordmarkite mass solidified can have been at most only a
few hundred feet. These observations are numerous and
indisputable, and they demonstrate unequivocally that a
depth of even a few hundred metres was sufficient to pro-
duce by solidification true eugranitic plutonic rocks from
that part of the magma which did not reach the surface.
Whether also at the depths postulated by Lehmann, 17,500
or 35,000 m., granitic magmas solidify to. plutonic rocks or

! Namely, a few hundred feet of Etage 8, then Devonian sandstone 1,000 to
2,000 feet, then a few hundred feet of augite porphyry and rhowmbic porphyry.
The only uncertainty is with regard to the thickness of the rhombic porphyry
covering, but thousands of feet it certainly cannot have been.
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not is a matter of superfluous specnlation, as we know no-
thing about it.

"The above mentioned observations in the Christiania dis-
trict, which demonstrate definitely that here the granitic
and syenitic, as well as other plutonic rocks, have been
formed at relatively small depths below the surface show '
also that Lehmann’s assumption that “it is suﬁ'icxent. to
agsume for the granite magma no higher temperatare than
that which prevails at the minimum depth whxch must be
assumed for granite” (1. e., p. 55), must be {ncorrect, and
further that the pressure under which the plutonic rocks
solidified is not always so tremendously great as has often
been assumed by Lehmann and other authorities. (He
agsumes, for instance, a pressure of 4,000 atmospheres.)

The principal requirement for the solidification of deep-
seated magmas to holocryatalline plutonic rocks seems, there-
fore, to consist in a sufficiently slow cooling of the water-
bearing magma, under a pressure of superimposed matter
great enough to prevent the water separated out by crystal-
lization from freely escaping to the surface, and compelling
it by a pressure exerted from above to pass into the wall-
rock (contact metamorphism.)®* The temperature of the
deep magma must, however, certainly have been consider-
able. The protecting covering of strata, which quickly
became impregnated with and warmed by the escaping
water-vapor, had, in the Christiania region, a thickness of
but a few hundred metres, but was, nevertheless, sufficient
to bring about this slow cooling. Of course the rate of
cooling is further dependent upon the quantity of the
magma solidifying at any one time.

The peculiar gelatinous consistency of the magma which
Lehmann seems inclined to assume, the *‘viscous silica
jelly,” ete., of which he speaks, seems also hardly to be

1 Similar conclusions may also he drawn from other eruptive districts which
haverecently been déscribed.

2 That contact metamorphosis is characterirad by molecular re-arrangement,
and only to a very small extent, and locally in direct contaet with the eruptive
rock itself, by any addition of material, shows that Lehmann’s assumption, that
the escaping water could not exist at the level of solidification of the gramte din
a hquld condition, is highly improbable,
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borne out by the studies which have been made of the gran-
itic and syenitic rocks of the Christiania district. The true
granular, the uplitic, the granophyric, as well as the peg-
matitic apophyses, those, for example, of the boundary of
the granitite-laccolite in Hortekollen, which run into the
overlying Silurian limestones and schists from the under-
lying granitic rocks, indicate by their peculiarities a very
fluid condition of the magma ; even the narrowest veins and
strings in the metamorphic schists are filled, even to their
microseopically minute branches, with genuine granitic
aplite or granophyre. Younger veins are represented by
small quartz strings. That these last, the quartz veins,
should be considered as “secretions,” or, to use Reyer’s
expression, ‘exudations” of the solidifying granitic mass,!
is most probable. The pegmatite veins themselves, hewever,
according to my opinion, are in general not to be considered
as secretion veins (Reyer, 1. c., the same) etc., butas genuine
magmnatic eruptive veins formed under peculiar conditions.

(To be continued.)

Tae CAMBRIAN TERRAIN AT TEIROVIC. BOHEMIA.
By G. F. Marreew, F.R.S.C.

The geological student will find matter of interest in the
pamphlet published by Dr. J. J. Jahn of Vienna, on the
Cambrian beds of the above locality.? In Bohemia the
illustrious Barrande discovered what was once thought to be
the oldest Pal®ozoic Fauna (which he named “Primordial”)
and hence the region must ever remain classic ground to
the geologist.

The interest in Dr. Jahn’s pamphlet centres in the fact
that he has carefully gone over the Cambrian section at.
Tejrovic, fized there the stratigraphical place of Barrande’s
Primordial Fauna, and shown the existence of the Primor-
dial genera both above and below the typical horizon.

The foundation of the Cambrian terrain at Tejrovic is the

! See ** Theoretische Geologie,” Stuttgart, 1888, p. 101,
% Verb. der k. k. geologischen Reichsanstslt, Wien, 1893,
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black slates of Barrande’s Etage B., which are plainly
laminated and are discordant in stratification to the Prim-
ordial Strata. These at the bottom consist of conglomerate
and sandstone with some thin clay slates ; and, beside Orthis
Remingeri, Barr., contain trilobites of the genus Solenopleura
and a genus allied to Anomocare. This member of the series
is about 20 metres thick and is followed by a dark, crumbling
conglomerate 2 to 4 metres thick.

Above this conglomerate is a sandstone bed of 10 metres
with broken but unquestionable remains of trilobites, and
then a zone of dark conglomerate of 4 to 6 metres. Upon
these beds follow the great zone of Paradoxides slates, 100
metres thick, with numerous fossils of the well known
Primordial Fauna.

Above this zone follows one about 30 metres thick, of
a schistose porpbvritic rock, corresponding in dip and strike
to the slates, &c. To this succeeds a zone of slate with
sandstone layers. This set of beds is 10 to 15 metres thick,
and in it has been found a head of Conocephaliles striatus,
Emm. The upper bed has a very rich fauna, and is chiefly
characterised by FEllipsocephalus Germari, Barr.; the next
most frequent species are Conocephalites strietus, Emm.,
Paradozides spinosus, Barr., and Lichenoides priscus, Barr. ;
besides these, but much less frequent, are Conocephalites
Sulzeri, Schloth., C. Coronatus, Bavr., and Arionellus cetice-
phalus, Barr. Much more frequent is a new species of
Arionellus, 4. Spinosus, very much like Liostracus aculectus.
[L. Onangondianus, Htt., is the Canadian form, G.F.M.];
there also occurs here a species of the genus resembling
Anomocare, cited above, and an Agnostus, as well as three
species of cystideans, and two minute orthids, besides O.
Remingeri. N

Above these slates is a thick zone of conglomerate alter-
nzting with sandstone and Paradoxides slate. This highest
conglomerate of the Cambrian is very similar to that near
the bottom of the terrain, being dark, crumbling and very
coarse grained. There are numerous remains of Paradoxides
scattered through the whole mass, and Sao hirsuta, Barr.,
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also occurs. This fact has not heretofore been recognized,
and is significant as showing that no higher fauna is known
in the Bohemian Cambrian Terrain. The next band of
rock is a thick zone of aphanite.

According to Dr. Jauhn the chief result of his studies on
the Cambrian fauna of Tejrovic is to show that the Para-
doxides stage alone is recognizable there; and that so far,
neither the Olenellus, nor the Olenus stage can be distin-
guished. - .

The fauna of this station has heretofore on the authority
of Kusta, been reckoned ante-primordial.

ProceEpINGgS OF THE NATURAL HISTORY SOCIETY.
* MonTREAL, October 29th, 1893.

The first monthly meeting was held this evening.

Dr. Wesley Mills in the chair.

The minutes of the last monthly meeting were read and
approved.

. The minutes of Council meetings of May 29th, June 5th,
September 21st, and October 23rd, were read.

Dr. Wesley Mills 1eported that the special committes
appointed to enquire into the condition of the Society had ’
met and reported progress.

The Librarian reported a large number of exchanges
received.

The Curator reported the following additions to the
Museum :—

Two lizards, a bat, and seaweed from Captain Clift.

A model of a sailing canoe or surf boat from Samoa from
J. Muarray Smith.

Fossils from Radnor Forges from J. Spurrier.

A specimen of bark of the giant trees of California and
a stone axe from H. J. Tiffin.

. A large exotic beetle from C. Ellacombe.

A beantifal exotic moth from Miss Aurbach, and iron
sand of the Moisie from J. Miller.-

The following were elected ordinary members:—

¢
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Charles Gurd, proposed by Geo. Sumner, seconded by -
J. Gardinor..

- C. Gurd, Jr., associate member, proposed by Greo. Sumner,
seconded by James Gardiner.

S. W. Ewing, proposed by J. S. Shearer, seconded by
James Gardiner. .

Dr. J. G. Adami, proposed by Dr. R. F. Ruttan, seconded
by Dr. Wesley Mills.

F. W. Richards, proposed by E. D. Wintle, seconded by
A. Ingles. -

W. A. Carlyle, Ma. K., proposed by Dr. F. D. Adams,
seconded by Dr. Wesley Mills.

Professor J. T. Nicolson, proposed by Dr. Wesley Mills,
seconded by Dr. F. D, Adams.

J. A. Nicholson, M A., proposed by Dr. Wesley Mills,
seconded by Dr. F. D. Adams.

Hon. John S. Hall, proposed by J. S. Shearer, seconded
by Hon. Justice Wurtele.

R. L. Gault, proposed by J. S. Shearer, seconded by J.
Gardiner.,

Alfred Thibideau, proposed by John 8. Shearer, seconded
by Jos. Forbos.

Ald. W. Clendenning, proposed by J.S. Shearer, seconded
by J. H. Joseph.

C. J. Coyle, proposed by J. S. Shearer, seconded by E. T.
Chambers.

Owen McGarvey, proposed by Edward Murphy, seconded
by J. S. Shearer. .

Hon. L. O. Taillon, proposed by Hon. J ustlce Wartele,
seconded by J. S. Shearer.

Ald. J. H. Starnes, proposed by J. S, Shearer, seconded
by James Gardiner.

J. D. Rolland, proposed by J. S. Shearer, sevonded by G.
Sumner. All as ordinary members.

Sir William Dawson, read a paper entitled * Some notes
on the Guanches or Abougmes of the Canary Islands.”
The paper was highly interesting, and tbele were nearly 100
vxsrtors pl esent N

. . - C - . 4 [ SN
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After a stimulating discussion a vote of thanks to Sir
William was proposed by the Rev. Dr. Campbell, seconded
by Walier Drake,

R. W. MoLACHLAN,
Secretary.
Dr. WEsLEY MILLS,
President.

MontrEAL, November 27th, 1893.

The second monthly meeting of the Society was held
this evening, Dr. Wesley Mills, president, in the chair.

Minutes of last meeting were read and approved.

Minutes of Council meeting of November 20th were vead.

The usual exchanges were reported by the Libravian.

The Curator reported two wasps’ nests received from Mr.
James Ferrier. On motion the thanks of the Society were
tendered to Mr. Ferrier.

Mr. H. J. Tiffin was proposed as an ordinary member by
R. W. McLachlan, seconded by J.S. Shearer; and A. E,
Holden, proposed by Dr. Mills, seconded by A. Holden; and
H. W. Shearer, proposed by Dr. Mills, seconded by Joseph
Fortin, as associate members.

On motion of E. T. Chambers, seconded by J. H. Joseph
the rules were suspende¢ and these members elected by
acclamation.

Dr. Wesley Mills then read his paper on ¢ Hibevnation
and allied states in the lower animals and in man.”

After some discussion Mr. Edgar Judge moved, seconded
by Mr. E. T. Chambers, that the thanks of the Society be
given to Dr. Mills for his interesting paper.

Sir William Dawson asked for information regarding the
earthquake of the forenoon of this day.

R. W. McLacHLAN,

Secretary.
Dr. WesLeY MiLis,

President.

MoNTREAL, January 29th, 1894.
The third monthly meeting of the Society was held this
evening in the Chemistry Lecture-room of McGill College,
Dr, Wesley Mills, president, in the ckasix.
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The minutes of lust meeting were read and approved.

The minutes of Council were left over until next meet-
ing.

On motion of R. W. McLachlan, seconded by E. T.
Chambers, the rules were suspended and the following
were elected ordinary members by acclamation.

J. S. Buchan, proposed by Sir William Dawson, seconded
by Dr. F. D. Adams; Nevil Norton Evans, proposed by Dr.
Adams, seconded by A. F. Winn; De Lery Macdonald,
proposed by J. S. Shearer, seconded by George Sumner.

Mr. Nevil Norton Evans then gave an interesting address,
with experiments: entitled * How a chemical analysis is
made.”

On motion of Mr. Smaile, seconded by Professor Donald,
the thanks of the Society were tendered to Mr. Evans.

Moved by George Sumner, seconded by Henry Lyman,
that the thanks of the Society be tendered to the Corpor-
ation of McGill College for the-use of their lecture hall and
apparatus, '

R. W. McLacHLAN,
Secretary
Dr. WEsLEY MILLs,
President.

MonTrEAL, February 26th, 1894,

The fourth monthly meeting of the Society was held this
evening, Dr. Wesley Mills, president, in the chair.

The minutes of last meeting were read and approved.

The minutes of Council meetings of November 20th,
December 18th, 1893, January 22nd and February 19th,
1894, were read.

My Achille Fortier, proposed by Joseph Fortier, seconded
by the Rev. Robert Campbell; Mr. C. T. Williams, pro-
posed by R. W. McLachlan, seconded by Dr. Wesley Mills;
and Mr. Pierre Bedard, proposed by Mr. J. A. U. Beaudry,
seconded by M. de Beaujeu, were, on motion of Georgo

. Sumner, seconded by J.'S. Shearer, elected by acclamation.

Letters were read from the Hon. L. O. Taillon and J. T

Buchan asking to be excused for non-attendance,
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Dr. F. D. Adams then read a paper on “ Denudation
or the Waste of Land,” which was illustrated by a large
number of excellent lantern slides.

On motion of Sir William Dawson, seconded by M.
Geo. Sumner the thanks of the Society were given to the
lecturer for his interesting paper.

MoNTREAL, March 5th, 1894,

A special meeting of the Society was held this evening to
receive report of the committee to enquire into the
improvement of ihe Society and the committee on publica-
tion of the Record of Science.

Dr. Wesley Mills, president, in the chair.

The minutes of the special meeting of the Council were
accepted as read.

Moved by Judge Wurtele seconded by Mx Drake that the
recommendations of the Council with regard to the publica-
tion of the Record be adopted. Carried.

Moved by Dr. Adams seconded by the Rev. Dr. Campbell
that Mr. Nevil Norton Evans he added to the deng Com-
mittee.

The report of the committee appointed to enquire into
the condition of the Society was then taken up seriatum

. and adopted.

The committee beg to report that they have held a
numbsr of meetings and have carefully considered the
whole subject submitted to them. '

They desire to make the following recommendations:—

1. That the range of subjects pr esented to the Society at
its monthly meetings be extended 8o as to include both the
natural and the physical sciences.

2. That authors presenting papers to the Society be-
requested, in reading them, to make use of language as free
from technicalities as possxble it bemg understood that
‘those papers awcpted by the Society for publication in the
Record of Scienco may thexe appear in the technical language
of the ‘author,
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It is thought that in this way a more popular char aeter
may be given to the meetings.

3. That strenuous efforts be made to secure the Govern-
ment grant for the publication of the Record of Science
from year to year.

4, That the Somerville bequest of $4,000.00 be freed as
soon as possible.

5. That reports ‘of the monthly meetings, with shor
summaries of the papers read, be regularly published in the
daily papers.

6. That the Museum be opened free to~the public,
provided that the extra expense necessitated be secured by
" a special grant from the City Council or otherwise.

7. That the Microscopical Society, the Entomological
Society and the Agassiz Association be affiliated with the
Natural History Society on the terms set forth in the
accompanying report of the sub-committee on affiliation.

8. That Associate members be admitted to the Society
who shall pay subscriptions at the rate of $1.00 per annum.
These members to have all the privileges of the Society
except that of voting, holding office and receiving the
Record of Science.

9. That the committee recognizing that the usefulness of
the Society is largely dependent upon the Record of
Science, recommend that every effort be made to continue
its publication.

Report of the sub-committee appointed to enquire into
the possibility of securing the affiliation of the various
societies in Montreal, which are engaged in the study of
Natural History, with the Montreal Natural History Society
and for the purpose of ascertaining the terms on which such
affiliatior could be affected. .

The sub-committee beg to report that they have held a
number of meetings and have entered into negotiations with .
the following societies:—The Microscopical Society, The
Entomological Society and the Agassiz Association.’
~ Al these societies have agieed to affilixte with the
Natural History Society, but each desires ut the same time
to retain its name and thus pregerve its identity.
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The committee of the Microscopical Society have agreed
to affiliate on the following terms:—

1st. The Microscopical Society shall hereafter be knowan
as the Microscopical Society of Montreal, being the Micros-
copical section of the Natural History Society.

2nd. That those members of the Microscopical Society
who are not already members of the Natural History Society
be allowed the privileges of this latter Society, except
those of voting or becoming officers, on payment of an
annual fee of $2.00 which however would not include the
Record of Science, it being optional with the members
individually to join the Natural History Society under
these conditions or not, as they may desire.

3rd. The Microscopical Society shall pay the Natural
History Society $20.00 per annum for the use of its Library
as a place of meeting and for the privileges stated above,
and when the membership of the Microscopical Society
warrants it an increased amount may be charged.

4th. A reciprocity of attendance at meetings’is to be
arranged for.

The Entomological Society is also willing to affiliate but
desires to retain its name, being known in future as the
Entomological Society of Montreal, being the Entomological
section of the Natural History Society. The affiliation is
to he arranged for on such reasonable terms as may be
mutually agreed to.

It is suggested that the Natural History Society should
offer this society the same terms as those arranged for in
connection with the Microscopical Society, except that if
the Entomological Society desire to use the Library as a
place of meeting, two dollars a night is to be charged, which
is practically the amount paid by the Microscopical Society.

The Agassiz Association also agrees to accept the
proposal made by the Natural History Society for affiliation,
.upon the following terms :—

1st. That it be allowed to continue its name and identity
obscrving its present constitution and by-laws as heretofor e,
and reserving, moreover, all rights and proprietorship in
its museum, as well as powers as to the disposal of the same.
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2nd. That all certified members of the Society in good
standing may become Associate members of the Natural
History Society with the usual privileges of access to their
library, museum, etc., on payment by such members to that
Society of fifty cents annually. This in addition to. the
regular fee of fifty cents payable to the Agassiz Society
itself.

1t was understood by this committee in carrying out its
negotiations for these affiliations that the object aimed at
was not in any way to improve the financial position of one
society at the expense of another, but to bring the workers
in the various branches of Natural History in Montreal into
closer contact, thus strengthening all the societies and
making their work more efficient.

Tt is hoped as a result of these affiliations, if they be
carried out, that early next autumn a list, giving the dates
of meeting of all the branches of the Natural History
Society, for three or possibly six months in advance, may
be issued, together with the titles of the papers to be read
at the several meetings. Also that once or twice during
the winter these branches may hold a meeting on a date
appointed for one of the regular monthly meetings of the
Natural History Society, such joint meetings being devoted
to the consideration of such subjects as these several
branches shall determine.

NorticeEs oF Books AND PAPERs.

LeHRBUCH DER PETROGRAPHIE VON Dr. FERDINAND ZIRKEL
—ZWEITE GANZLICH NEU VERFASSTE AUFLAGE—ERSTER
Banp—WiLaeLM EnciLMaN, LEIPzIG, 1893,

The appearance of the first volume of the new edition of Prof.
Zirkel's Text-Book of Petrography will be most heartily welcomed
by all students of this science. The first edition of the work
appeared in 1866, Prof. Zirkel being one of the eatliest workers in
modern petrography, and since that time principally owing to the
introduction of the microscope into petrographical work, the science
hzs grown-so enormously and its literature has become so exten-
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give that from a single .volume in the first edition the work has
grown to three ponderous volumes of which the first,just published
comprises no less than 845 pages. The work has been entirely
rewritten, as it was found that owing to the great strides which
have been made in petrographical science little or nothing in the
original edition could now be reproducad.

The work has been eagerly expected for some years past but
various causes have contributed to delay its appearance, among
others the fact that the author'’s time has been largely devoted to
editing successive editions of Nauman’s Mineralogy, so extensively
used as a text-book in Germany. The second and third volumes
however are also finished and are promised within the present
year, thus completing the work.

The work aims at being a complete compendinm of the whole
science of petrography, iPcorporating the results of all the liter-
ature of the science up to date, with a critical treatment of certain
subjects. It is thus essentially one of those monumental
summaries of a science, which are so usefui to investigators and
to advanced students, and which are given to the world principally
by the German Universities.

The present volume deals first with general Petrography, under
thirteen headings, as follows : General Characters of Rocks;
Methods of Petrographical Investigation; Form and Structure
of Rock Constituents; Mineralogical Composition of Rocks; Struct-
ure of Rocks ; Secretions, Concretions, Inclusions, etc. ; Joints, etc.;
Mode of Occurrence of Rocks ; Transitional Forms; Magnetic and
Thermal Relations; Origin of Rocks; Alteration of Rocks; Classi-
fication of Rocks. )

This is followed by a description of the general characters of the
Massive Igneous rocks which closes the present volume.

It will thus be observed that the work is not confined to Petro-
grapby in the narrower sense in which the word is usually
employed but treats in a general way of the arrangement of the
various- rocks in the architecture of the earth’s crust, a depart-
ment of science usually known as Structural Geology, as well.
No cuts or illustrations are given, and although these are' not
especially required in the treatment of that portion of the subject
dealt with in the first volume, it is feared that their absence in
the subsequent portions of the work, dealing with microscopic
petrography, will make itself felt. It is often a matter of regret to
the reader that Prof. Zirkel, when presenting the results of the
work of others and their opinions on debated points, has not more
frequently given his own opinions, which in many of these cases at
least would carry great weight, but in such an exhaustive treatise
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where so many points come up for digcussion this perhaps would-
not always be possible.

It is beyond the scope of the present notice even to mention the
many excellencies of the book. The pregent volume will be found
especially useful as presenting a resymé of our present knowledge of
various parts of the science in which rapid advances are now being
made, as for instance the question of the chemical relations of the
eruptive rocks, now so widely investigated and discussed—the
artificial reproduction of rocks, etc. It may be notod however that
even in the time which has elapsed since the writing of the earlier
parts of this volume some of the incorporated material has
already become somewhat antiquated.

It is a matter of much satisfaction and one which will afford
much relief to geologists in general to find that in his classification
of the eruptive rocks Prof. Zirkel agrees in the main with
Prof. Rosenbusch, whose gcheme is now in general use. It thus
seems that at least in its principal features the petrographical
classification has been generally agreed upon. Many modifications
will undoubtedly be found to be necessary with the advance of
" the science, but we now have st least a good working classifi-
cation. o

Prof. Zirkel rejects Rogenbuach’s division of Dyke Rocks, to
which many objections have been raised by others as well, and
although refusing to admit that the geological occurrence of an
igneous rock is a proper basis for classification, he substitutes for this
its structure, which in the great majority of cases depends on its
geological occurrence, and this substitution does not therefore
materially affect the form of the classification.

The separation of the ¢ old” from the “new ” volcanic rocks is
still retained and justified on the ground that although their differ-
ences may be due merely to alteration, nevertheless since the dis-
tinction can be made in most cages the double nomenclature should
be retained, it being quite as convenient to use the terms Rhyolite
and Quariz-Porphyry ag the teyms Tertrary Rhyolite, Carbonifer-
ous Rhyolite, &e.

This argument has especial weight in the case of the German
rocks, but since any classification universally adopted must be one
which will be suitable and convenient for all countries, it remains
to be seen whether this dual nomenclature for the eruptive rocks,
8o long opposed by English petrograpbers and fast losing its hold
in all directions will not eventyally be disgarded, being replaced.
perhaps by some simple method of distinction such as that
recently - proposed by Dr. Williams and Miss Bascomb, which
consists in placing the preﬁx.qpo before the name of any rock which
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can be proved to bave been derived from any of the ordinary
types by a process of alteration. Thus there would be Rhyolites
and Aporhyolites, Andesites and Apandesites, and so on.

Another point in the classification adopted by Prof. Zirkel is
the retention of the old use of the terms Diabase and Gabbro, the
former being a rock compesed of plagioclase and augite and the
latter one composed of plagioclase and diallage, the distinction
between the two being thus made to depend on the presence or
absence of a cleavage parallel to the orthopinacoid of the pyroxene.
This cleavage, which is often nothing more than a parting, is now
generally considered to be a most unsatisfactory basis of division,
not nearly so good as that afforded by the ophitic (diabase) and
granitoid structures displayed respectively by the two rocks—which
structures although oceasionally found in different portions of the
same mass, certainly form a better and more distinct ground of
classification than a more or less distinct or indistinct orthopina-
coidal parting in a single constituent.

Prof. Zirkel's book is an excellent one and represents an
enormous amount of careful work, and ‘will take rank with the
works of Prof. Rosenbusch as one which must find a place in the
library of every petrographer. Fraxx D. Apaws.

NoTgs o THE GEOLOGY OF MIDDLETON TsrLanD, ALaskA, BY
George M. Dawson, CM.G., LL.D., F.R.S, F.GS,
BuLL. GeoL. Soc. AMERICA, vol. 4, pp. 42'7-431, 1892.

In this paper Dr. Geo. Dawson records the discovery made by
Mr. J. M. Macour;, un June 15, 1892, of “boulder clay” or “true
till” which on examination proved to be fossiliferous. Mr.
Macoun furnishes an interesting sketch of the leading physical
features of the island. The pebbles or rocks contained in the “till”
are chiefly of Triassic age and form part of the “Vancouver
Group.” Numerous fragments of shells are found together with
foraminifera.

Mr. Whiteaves has recognised the following foraminifera.

1. Polysiomelia striatopunciata, Frichtel.& Moll.

2. Pulvinulina Karsteni, Reuss.

3. Probably Nodosaria (Glandulina) laevigata, D’Orb.

Dr. Dall’'s observations on Middleton Island had led him to
suppose the ‘‘clay-stone” to be Post-Pliocene and possibly
Pliocene. '

Dr. Dawson also found shells of Cardium blandum in the till of
Middleton Island and the samples of sand collected by Mr. Macoun
were submitted by Dr. Dawson to Mr. Ferrier and the results incor-

.porated in the paper.
P H. M. Ay
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¢« NorES ON THE OCOURRENCE OF MAMMOTH REMAINS IN THE
Yuxon Distriecr or CAnADA AND IN ALASKA.” By
GeorgE M. Dawson, C.M.G., LL.D,, F.RS,, F.G¢.S.

The following “Notice of Memoirs read before the Geological
Society of London, England,” occurs in the December number of
the Geological Magazine, for 1893, pp. 574-575.

In this paper various recorded occurrences of Maummoth
remains are noted and discussed. The remains are abundant
in, if not strictly confined to, the limit of 2 great unglaciated area
in the north-western part of the North American Continent;
whilst within the area which wac covered by the great ice mass
which the author has described as the Cordilleran glacier, remains
of the Mammoth are either entirely wanting or are very scarce.
As the time of the existence of the Mammoth the North American
and Asiatic land was continuous, for an elevation of the land
sufficient to.enable the Mammoth to reach those islands of the
Behring Sea where these bones have been found would result in
the obliteration of Behring Straits.

The bones occur along the northern coast of Alaska, in alayer
of clay resting on the somewhat impure “ground-ice formation”
which gives indications of stratification; and above the clay is a
peaty layer. The author considers this ¢ ground-ice ” was formed
as a deposit when more continental conditions prevailed, by snow-
fall on a region without the slopes necessary to produce moving
glaciers. The Mammoth may be supposed to L.ave passed between
Asia and America at this time. At a later date, when Behring
Straits were opened and the perennial accumulation of snow ceased
on the lowlands, the clay was probablv carried down from the
highlands and deposited during the overflow of rivers. Over this
land the Mammoth roamed, and wherever local areas of decay of
ice arose, bogs would be produced which .served as veritable sink-
traps. The author considers it probable that the accumulation of
¢ ground-ice ¥ was coincident with the second (and latest) epoch
of maximum glaciation, which was followed by an important
subsidence in British Columbia.”

NOTE ON THE RECENT DISCOVERY OF LARGE UNIO-LIKE SHELLS
IN THE CoAL MEASURES AT THE SourH Joaains, N. S.
By J. F. WaITEAVES. TRANS, RoYAL SocIETY OF CAN-
ADA. SEPARATE CoPIES.
Pl 1, Figs. 1, 2, pp. 21-24, 1ssuep DEceMeER, 1893.

Beside the Presidential Address for the year, Mr. Whiteaves
contributed a second paper to Section Four of the Royal Society and
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in it describes under the.name of Asthenodonta Westoni, a large
species of Carboniferous mollusc whose affinities and structure
show a strong resemblance to the genera Anthracosis, Plagiodon
and Unio.

Mr. Whiteaves briefly and succiently reviews the literature of
shells whose affinities and habitat have caused them to be referred
to the Unionidae and allied forms in Palaeozoic and later times.

Choffat, Douvillé, D'Orbigny, S. P. Woodward, Forbes, Sowerby,
Phillips, Hibbert and Brown, in Europe have written on this
subject, while Meek, Vanuxem, Hall, Sir Wm, Dawson and others
in America have written on the same subject.

This species was discovered by Mr. Weston during the summer
season of 1892, and named in his honour by Mr. Whiteaves. It
may be stated here that from the same horizon at the same locality
Sir William Dawson has obtamed a large number of trunks of trees
containing remains of mlcrosauna, molluscs and insects.

H. M. A1



ABSTRACT FOR THE MONTH OF OCTOBER, 1893.

Meteorological Observations McGill College Observatory, Montreal, Canada. Height above sex level, 187 feet. C. H. McL.EOD, Superintendent.
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2| 50.33| s8.0 43.0 150 . 30.2323 | 30.297 30.184 .x13 2742 75.8 42.7 E. 6.2 1.5 g o} 67 e Ix
12 | s5.55 | 68.3 43.0 25.3 § *30.0770 | 30.166 30.003 .163 .3330 76.5 47.7 E. 6.7 1.8 o} 66 cons 12
13| 62.13) 71.6 52.6 19.0 29.9077 | 30.043 29.700 -343 +3552 64.7 49.7 S.E. 12.0 7.7)10] o} 62 cone 13
. 4] 61.42| 70.5 54.0 16.5 29.1735 | 20.446 29.016 .430 .4052 71.8 52.2 S.E. 24.5 7.7{30| o} 30 ©,46 14
SUNDAY ,,,....I§ vees | 56.2 40.0 16.2 Cerevee | eeenes teeeee ceee ceeee ceen eeee } 2 WL 32.3 feeee | oee] oo f 00 | 0.08 I5 ceeeses o SUNDAY
x6 | 40.33 | 45.4 35.5 9.9 30.2520 | 30.347 30 063 s8¢ .1853 74.2 32.3 W, 38.2 2.2| gl of st 16
27| 47-42 | 55.5 37.0 18.5 30.3382 | 30.366 30.263 .103 2615 8o.2 41.2 W. 14.2 50f[10| of 53 17
18] 40.25 ) s53.2 36.0 17.2 30.5497 | 30.602 30.474 .328 .1662 66 5 29.7 N. 17.5 x2| 4| of 78 18
19 | "43.08 | s54.0 32.0 22.0 30.4522 | 30.558 30.363 L1985 .2157 75.0 355 S.E. 12.3 s.of 9| of 58 19
20| 48.9z | s8.0 41.5 16 5 30.2197 | 30.374 30.091 .283 2732 81.0 43.2 S. 16.3 6.5]/10| of 66 PN 20
21| s52.27| 60.0 45.0 35.0 30.1322 | 39.259 30.056 .203 .3143 80.8 46. S.W. 15.2 60|10 of 48 coes 21
SUNDAY ..c.0e022| oo | 59.3 40.0 19.3 vevessa | ceveen cebaes aee PN N.E. 9.2 verlieee] oo § 5B ceee 24 < 1recenes sSUNDAY,
23| 5658 67.8 48.0 19.8 30.1998 | 30.313 30.029 .284 4092 81.0 53.3 S.E. 15.6 7.0l10| of s2 cees oo | eves f22
23| 60.33| 65.5 57.5 8.0 29.7338 | 23.920 29.639 .287 .4675 89.8 57.0 S.E. 13.9 9.3|x0] 3} oo 0.16 vees | 0.26 f 23
257 46.08 | 6o.4 38.0 22.4 30.0393 | 3¢.221 26.730 .441 2243 70.2 36.7 w, 19.4 5.2 9{ o] 20 o.01 «ees | O0.01 f 25
26 | 40.28 | so0.0 32.0 18.0 30.1870 | 30 307 29.999 .308 .1792 7.2 3t.5 N. 16.7 6.3/10{ of 50 o.ot vese | O0.01 § 26
:g 50.83 | 54.5 42.5 12.0 29 8847 | 29 967 29.844 .123 .3413 Sx 7 48.3 S.E. 15.0 §10.0] 10} 10§ o0 0.48° 1 .... | 0.48 27
46.25 | s52.85 42.0 10.5 29.7527 | 29.817 29.700 117 “2457 78.3 39.7 w. 15.7 8ol 1§ 65 0.40 .eee | 0.40 § 28
SUNDAY........290 | ..... | 49.5 3r1.5 18.0 v ceee b eeen S.W. 24.3 feeee|eeedl ..} 18 | Inap | Inap !Tnap [29 ..........SUNNAY]
30| 30.17| 437 28.0 15.7 30.3240 { 30.453 30.283 ., +170 <1270 75:7 23.5 w. 9.2 s.olxo| of 43 cene vees | eeia 30
31| 32.42} 38.3 25.0 13.2 30.3808 | 30.497 30.265 .202 21382 75.7 25.7 S. 7.6 2.0f 4! o} 67 aons case | eees k3t
veees eocooMeans| s50.29 | 5B.94| 42.35 | 16.59 | 30.0376 teeese PRTRTNS .223 .2933 76 80 | 42.551S. 43° W. | 14.95} 5.03 .. | .. 48 9 2.18 0.00 | 2.18 fSUMS ..ceeeccacencone
19 Years means 19 Years means for
for and including 45.49 | 52.43| 38.69 | 13.75§ 30.0011| -.... ceeees .209 2437 76.39 cee cevane caee 6.42| .. | . -]W41.79] 3.37 1.4t | 3.3t j{and including this
this month ..... 3 month,
ANALYSIS OFWIRD RECORD. Thunder was heard on itwo lays without' range of temperature of 47.0 degrees. Warmest
L R lightning. day wasthe 13th. Coldest day wasthe 3lst. High-
Direction........| N. | N.E. E. S.E. 5. S.W. ‘ W. | N.W. CaLy. Lightning was seen on one day without thunder. | est barometer reading was 30.602 on the 18th; low-
Miles........co..| 1606 368 338 2735 792 2182 | 2639 416 Solur halo on four days. est barometer was 29.016 on the 14th, giving a
5 - b p ry o Bas readings reduced to sea-level and | range of 1,586 inches. Maximum relative humid-
urationn hrs..| 12 33 i I71. 54 @ 145 - 3 temperature of 82° Fahrenheit. ity was100 on the {th, Minimum relative humid-
Mean velocity...| 12.7 1.2 7.8 33.4 14.3 17.0 l 18.3 14.9 § Observed. . ity\v!&s48 on the 13th.
t Pressure of vapour in inches of mercary. Rain fell on 18 days.
. : - s idity relati i ing 100, Snow fell on 1 day.
Greatest mileage in one hour was 43 on the 15th. | Resultant direction, S. 43° W. frlgmxdlty relutive, satyration being 100 Rain or snow £ “y oni8d
Greatett velocity in gusts 60 miles per hour, o2 . years only. - " T Snow 1ot on 18 days.
the 15th ' Total mileage, 11126. The greatest heat was 72.0 on the 6th; and | Auroras were observed on 1 night.
- . ' - . 5.0 1st, givi nar halo on one ni
Resultant mileage 2340. Average mileage per hour 14.95. the greatest cold was 25.0 on the 3lst, giving & | Lu alo night-




ABSTRACT FOR THE MONTH OF NOVEMBER, 1893.
Meteorological Observations McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet.C. H. McLEOD, Superintendent.

SKY ULOUDED) ;
THERMOMETER. * BAROMETER. WIND. N T 5,9
+ Mean c%{m b KNTHS. °.§§ 'Eu‘ ) g -
pres- [relative] Dew gL2a = =g
DaAY. ) sureof fhimid-f point. | Gepera; vohli&?y § 5| s|328 3 ~E-§ E% DAY.
Mean. | Max. | Min. |Range] Mean. | § Max. | § Min. | Range, V3POUr- | ity. direction. |in mile & g £ |55@ g"‘ g8 | a8
N jperaaur S = en [7] é
t| 43.17| sro0 32.0 19.0 30.12 30,259 30.048 212 .188s 66.8 32.8 S. 17.9 f 70[10| o] 66 1
2] 47.92| 53.5 44.0 9.5 29.9787 | 30.317 29,827 .290 .2578 77.2 41.2 S. 19°0 47|10 of 2r a
3] 44.83] soo 38.0 12.0 eg.gxog 30.080 29.776 .304 .2388 9.2 38.7 S.wW 203 { 6.7/10]| o] 42 3
4| 36.25] 42.5 3.5 10.0 33.128 30.1358 30.109 049 101443 67.5 26.7 W, 7.7 47|10 | o] 08 :
S.W. 0.2 .. |... ..} 8 5 oo o Sun
SUNDAY. ..eeee § | vooe| 473 | 300 | 373 f ceeiini | oeeinan vess cenen ¢¢ teeese . SUNDAY
6] 4r.10| 46.7 36.3 10.4 30.2423 | 30.437 30 ©76 .361 .1583 61.5 28.3 S.W. 1.3 2.% 0] of ¢6 6
4 35-25 | 44.0 | 29.0 | 35.0 § 30.4368 | 30.527 30.328 ~xg9 -1333 | 65.7 | 245 E, 105 1 o8] 3} o} 93 7
41.65 48.5 30.0 18.5 30.1903 | 30.348 30.060 .288 +1047 63.3 29.7 S. 6.2 | 5.7{10| of 36 8
9| 36.5 48.5 28.5 20.0 30.2150 | 30.318 30.106 212 .1563 70.8 28.0 N.E, 25.1 2.2[10| of 69 9
10| 29.25| 35.0 | 23.1 11.9 30.3350 | 30.378 30.286 .092 .1308 8o.5 24 3 N.E. 1.0 { 05| 3| o] 96 10
1| 34.42 | 39.5 § 26.8 | 13.7 | 30.3947 | 30.406 30.358 -048 3500 1 75.5 1 375 | “8.W. 7.9 | 8.3[10} of 00 I
. S.E. 11.9 §eves [ooes .. |} 0O 12 cieeeesss . SUNDAY
SUNDAY, ,4s..0 02| ..o | 460 29.2 16.8 ceines ceeese cesee :
13| 43.25 | 49.3 36.8 12,8 29.9235 | 30.098 29.824 -274 +3272 8r.0 37.7 S. 19.0 | 5.8J10| of 00 | o.04 vese | 004 13
14| 40.27| 47.8 | 35.3 12.5 | 29.8323 | 29.942 29.732 .210 3927 § 77.3 | 335 S.w. 36.9 | 78|10 of 28 | Inap | .... |Inap] 1y
15| 33.58| 43.2 29.0 14.2 29.5352 | 29.737 29.407 .330 <1468 g6.5 27.0 S.W, 15.3 | 57 (10| z| 35 Inap | Inap |Inapf|is
16| 27.38 | 32.0 23.3 8.7 29.7187 | 29.992 29.450 .542, .1188 0.5 21.8 S.W. 25. s.2f10| of 15 vees Inap |Inap|i6
17 3g.os 49.7 21,2 28.5 29.7525 | 30.025 29.604 421 .1978 71.2 29.0 S. 202 § 6.8|10| of 65 ceee Inap |Inap ] i1y
8] 35.67{ 49.5 26.5 23.0 29.7973 | 30.020 29.607 413 .1388 63.3 24.0 S.W. 27.7 | 48|10 o 8 0.09 veee |0 09 )18
SUNDAY..v. 00019 35.0 | 24.8 | 0.2 | .oeeeul i .. .. S.W. 2.5 [eow a0 of 10 coer | Inap Imap g cuees o SunpaY
30| 28.67| 32.2 26, 5.9 30.0037 | 30.077 29.908 .169 .1308 82.8 24.2 S.W. 7.4 } 85|10} 1] 00 cene 0.9 | 0.09 | 20
21| 31.75| 37.0 23. 13.2 29.942 39.079 29.826 +253 .1470 81.3 26.8 S.E. 15.3 9.7 | 8§ 15 ceee Inap |Inap]a2:
22| 34.47 | 36.8 32.0 4.8 29.6o1. 29.975 29.510 .265 .1857 93.2 32.7 S.E. 14.9 f1o0f(10]| 10 00 0.23 2.3 | 0.42 § 24
23| 3592] 39.0 | 33.2 5.8 1 29.5938 | 29.035 29.53 <096 .1667 | 79.0 | 30.0 S.W. 24.2 | 9.8[10| of o0 | 0.06 | .... |006] 322
24 26.40 39.0 15.8 23.2 29.9372 29.922 29.633 - 284 1150 8.7 21.0 W, 32,0 lwwo{tw!lof o0 ceee c.3 {0.03]133
° 35| 18.12| 24.0 14.0 10.0 30 21750 | 30 381 30.066 +315 .0795 8o o 13.2 %. ?:; 70|10 o ;2 cose 0.0 | 0.00 :g SunpaT
SuNDAY........36 | .....| 18.5 8.8 9.7 [T TN .. . e : ) AR R e R T
:g 24.42 | 30.8 15.5 15.3 30.3472 | 30.615 30,066 +549 .1093 81.5 19.7 N.E. 10.3 8.3f10| of oo core csee | eeec ki B
38.33| 46.3 25.5 20.8 29.6123 | 29 918 29.486 432 .2025 87.0 34 8 S.w. 20.7 Jw0.0j10]|10] 00 | 0.32 2.4 | 0.56 sg
29 ) 35.75] 39-8 33.0 6.8 29.7385 | 29.835 29.567 .268 1708 Sx.g 30.5 Ss.w, 19.0 | g2f10| 5§ 03 0.c9 0.9 |0.18 |29
30| 33.30( 36.0 29.8 6.2 29.7365 | 29.793 29,629 .164- 1570 82. 28.7 S.wW, 209 83|10 3] 31 0.10 0.2 |o0.12 | 30
cesses cessesMeans| 35.21| 41.28 | 27.80 | 13.48 ] 29.9626 e 2707 .x619 76.3 28.3 IS. 36"Y W.| 1691} 65| .. |..F 345 1.3z 5.8 | 1.97 qSums [P,
19 Years ma_ns ! 19 Years means for
for ‘and including 32.43( 38.90| 26.53 | 13.39 | 30.0078 ceeen .2623 .1558 7935 ceee 7.37| o« | .. J9.395| 2.32 | 12.88 | 3.62 }{and including this
this month...... month,
ANALYSIS CF WIND RECORD. * Barometer readings reduced to sea-lovel andf Fange of 108 inches. Maximum relative humid-
Fahrenhei ity was 95 on the 22n an 5 -
Direction........;] N. |NE | E | 8E | s |8W.| wW. | NW. Cary. m;“g;;:::;;ff 82° Fahrenheit. mum relative humidity was 44 on the 7th.
. o s i 1 N
MileB. .o coeoasee] 395 815 573 o8s | 236z 4585 24354 110 t Pressure of vapour in inches of mercary. g:;?vt;?"zz'lg g:::
Durationin hrs.. 17 52 57 8t 138 241 328 6 :[I:lizn ;ﬁlyoxatwe' saturation being 100. Rain or snow fell on 18 days.
. - Snow and rain fell on 5 days.
‘M,ea.n velocity...y 17.4 | 15.7 [ 0.1 | 132 | 1.1 | 19.0 | 193 | 183 The greatest heat was £3.5 on the 2nd; and | Auroras were observed on 3 nights.
- the greatest cold was 8.8 on the 2th, giving 8| Luna halos on 19th and 26th.
Greatest mileage in one hour was 39 on the 29:h. Resuitant mileage 6635. ga.nge of tt:n;pgnéuxlz of ;4.7 degrees. mwaﬁm? Solar halos on 4th, 8th, 12th and 21st.
. . e 2y wasthe 2nd. Coldest day wasthe26th. High- ] Rainbow 2nd. .
Greatest velooity in gusts 48 miles per hour, on Resultant direction, 8. 863° W. est baromoter reading was 30.615 on the 27th; low-| Sharp earthquake shogk at 1lh. 47m. on the
he 18¢ h. : Total mileage, 12178. est barometer was 29.407 on the 15th, giving a .."'It?, apparent direotion N.E. to 5,W.




ABSTRACT FOR THE MONTH OF DECEMBER, 1893,

Maeteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.

o NKY CIUUDKD . [3
THERMOMETER. BAROMETER. WIND. IN Trymas. |3, gl a o S
t Mean |f Meau S22 =g | =4 | o8
| pres- Irelutivel Dew Mean Sze 3L ) 3% | BS
DAY sureof {humid-| point. | geperal velogity] & IR 25 He ‘E’g *'g DAY.
Mean. | Max. | Min. |Range.] Mean. | Max. Min. | Range. | VAPOUr | ity. direction. o mile] S | & [Z|8™®) & [ g% |8 g
perhour] = | < - = & ]
(<4
1| 22.67| 35.2 18.0 17.2 29.8938 | 29.969 29.805 | = .164 .0935_ 75. 16.3 w. 9.1 82|10 2] 58 cese 1.5 |o.15] 12
2 8.10| 20.5 4.5 16.0 | 30.2697 | 30.396 30.662 .334 0373 | 75.8 1.7 w. 12.5 20{10| o] o4 veen veie | eerl 2
SUNDAY. ...vel 3 .auie | 2403 6.5 7.8 | <ol e Ul N.E. 195 feeee s oo 00 5 |0.95] 3.. .......SuNDAY
. 5.17| 13.5 1.8 1.7 | 30.2343 | 30.478 29.954 524 0415 | 75.5 |— 0.8 w. 9.5 1710} of 99 ceee e | 4
> 1.57 8.5 [— 6.2 14.7 30.3628 | 30.546 30.154 -392 .0398 86.0 |— 2.0 N. 70.0 {100 |10} 10| ©O evee cees | 200 | 5
vl 17.67 | 27.4 6.5 | 20.9 | 30.1258 | 30.244 30.022 222 0352 | 832 13.8 S.W, 145 | 7.0/10}| o} 20 Inap |Inap| 6
7| 23.98 | 29.5 19.8 9.7 30.2298 [ 30.315 30.148 .167 1135 £8.7 21.0 S.W. 4.4 3.8[3] of 17 hee 0.4 |0w04| 7
8 17.72 | 22.2 12.8 9.4 30.3215 { 30.421 30.104 .227 .0868 89.2 15 2 S.W. 95 6.5/16] of oo vees Inap |[Inap| 8
9| 30.25 34.3 14.8 19.5 29.9968 | 3o0.380 29.702 .478 L1432 83.7 26 3 S. 15.5 9.5110] 7] oo e nap | Imap 9
SUNDAY, . eeeeet0 | .ueue | 38.5 21.2 17.3 [OOPE S.W. 26,8 { Jioo feeedf .o ] 08 0.18 1.0 ]0.26} 10 ..40es.... SUNDAY
1n]|—o0.68] 275 |—4.2 | 317 | 30.2027] 30.33¢ | 29923 411 w0337 | 79.7 I— 358 w. 25.7 | 08} 3] o} 96 o bveee Jev | 1
12 [— 2.25 1.8 |— 5.8 7.6 30.1695 | 30.385 29.979 .406 0337 | 87.2 1"~ 53§ N.E. 19.5 77110 og oo vee 4.4 |0.38] 12
13 |— 9.33 [— 0.5 {—13.2z | 12.7 | 30.6640 | 30.813 30.515 -298 0238 | 86.0 [—12.3 W, 170 § 2.2 8] of 52 | iio ) il o] a3
14 |—5.20] 0.0 [—13.8 | 13.8 | 307130 30.882 30.44% -434 L0208 37.8 |— 8.3 W. ;0.3 ) 6.3[0] of 32 veee | eoni | 1g
15| s5.42| 130 |—4.3 | 17.3 | 30.1830 | 30.317 29.995 .322 ostz | 88.7 2.7 N.E, 15.5 [ 100}l 10|10] 00 | .... 3.7 |0.37 | 15
6| 15.58 | 24.5 11.0 13.5 | 29.4998 | 29.867 29.345 .522 o¥o8 | go.z | 13.2 N. 22.9 p1o.0}10|z20] 0O ‘oes 4.6 | 0.46 | 16
SUNDAY..sseese17 | -vu.. | 25.8 3.4 | 22.4 O R ceeres s e Voo S.w. 206 .o feen o] 24 e 0.8 }0.08] 17 .s..... ..SunDAY
18 3 20 7.5 1— 3.2 10.7 29.8998 | 29.971 29.801 .170 .0440 86.3 os S.W. 10.5 s.5| 10| af 87 0.9 {0.08] 18
19 { 14.35( 19.5 3.5 16.0 1 20.€568 | 29.774 29.550 -224 | .0760 | 9o.3 12 6 N. 1.5 J10.0[10]10] o0 4.1 |0.34 | 19
20 1.27 | 19.0 |— 5.2 24.2 30.237¢ | 30.357 30.009 2348 .0382 79.7 |— 3.8 W, 28.7 s.ofr0o| of g6 Inap |[Inap} 20
2t 27.58] 33.0 |—o.2 | 33.2 | 29.9913 | 30 150 29.903 * -247 21275 | 53.7 | 23.3 S.W. 28.5 f100 10| 10] 00 0.3 [0.03] 2z
22| 2.27| 32.5 [—=2.7 | 352 | 30.4162 | 30.532 30.239 -293 .0418 | 8o.5 i— 1.3 N. 8.2 ) 5.2|[10] of o5 0.1 |o.01 22
23| 2378 36.9 1.3 | 356 1 29.9998 | 30.156 29.856 -300 .1302 | 92.7 | 22.0 S.W. 14.5 f10.0| 10|10} 00 2.1 [o.21 | a3
SUNDAY........24 | <.eo. | 41.0 34.0 7.0 crenene | eeaene ROV . vees S.W. 18.9 foeei|oen | .o f o0 vese [ 0.25 ] 24 cesieres. . SUNDAY
251 2575 | 37.8 18 8 190 | 29.8517 | 30.003 29.717 .286 L1367 | 94.5 24.3 N. 12.0 10,0 |10} 10} o0 .0 |0.63]| 25
26 7.00 | 19.5 3.0 16.5 30.3315 | 30.432 30.109 +323 +0490 82.0 2.5 N. 14.7 oo]| of| ol 97 cens veee | 36
27 | 18.45 ] 30.2 4.6 25.6 29.96% | 30.289 29.721 .568 .0953 90.2 16.3 W, 10.0 9.2{10} 6} oo 1.0 |o.10 :g
S| 3065 33.8 26.9 6.9 | 29.4863 | 29.688 29.357 .331 1588 { gag | 28.8 S.W 19.1 0.0 |10 10| 31 2.6 | 0.26
29 | 27.17} 35.0 9.5 25-8 29.6302 | 30 049 29.474 675 1450 | 9o 8 24.8 W, 14 8 8.8[10] 4§ 17 ceee o.2 | o.01| 29
30 |— 4.97! 18.0 (— 9.8 27.8 30.2887 | 30.361 30.213 .148 0312 I 90.7 |=— 7.0 Ww. 18.6 1.8{10] of o5 e Inap | Inap| 30
SURDAY........ 30 Jeveveann 5.8 [— 3.7 10.5 O T T T RO . W. 13.7 PR EPUA B 40 . 1.3 ] 0.00 | 35 s.ceevoss . SUNDAY
..... ...Means|] 11.8r | 22.96 4.79 | 17.97 1 30.1009 enen .339 L0761 |, 86.2 84 {8.8° W 16.3f 6.6 .. 1. .34 0.76 40.4 | 4.60 |SUMS . iie0citaaiane
19 Years means : 19 Years means for
for ‘and including 18,571 25.75 | 11.34 | 14.41] 30.0241 | ceenes .289 L0374 i 82.3 veee b Cen 7.0« | .. |T2B.9} 1.33 | 24.0 3.68 | {and including this
this month ... ! month,
ANALYSIS OF WIND RECORD. i * Barometer readings reduced to sea-level and | range of 1.537 inches. Maximum relative humid-
| temperature of 32° Fahrenheit. ity was 100 onthe12th, Minimum relative humid-
Direction........] N. N.E. E. S.E. S. S.W. ' W. N.W. CALM. | § Observed. ity was 59 on the 1st.
Mil " i — 200 t Pressure of vapour in inches of mercary. Rain fell on 5 days.
PTES. oo caeeenee] 104 1313 173 7 945 429 997 433 § Humidity relative, saturation being 100, Snow fell on 23 days.
Durationin hrs..| 136 69 23 12 s 209 193 38 6 12 years only. Rain or snow fell on 24 days.
. as 41.0 on the 24th; and | Lunar haloson one night.
Mean velocity...| 14. 19.0 7.5 10.6 16.3 20, 14.1 11.4 The greatest heat was 41. 5
v 3 5 the greatest cold was —13.Son the 14th, giving a | Solar halos on two days.

Greatest mileage in one hour was 45 on the 10th
and 2lst. )

Greatest Velocity in gusts 60 miles per hour, on
the 10th

Resultant mileage 5,131.
Kesultant direction, S. 80° W,

Yotal milenge, 12,1
Average velocity, 16.3 m. per hour.

y L7

range of temperature of “4.3 degrees. Warmest
day wasthe 28th. Coldest day was the13th High-
est barometer reading wus 30.852on the 14th; low-
est barometer was 29.34o vn the 16th, giving a




ABSTRACT FOR THE MONTH OF JANUARY, 1894.

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superincendent.

= SRY CLOUDRD) . -3
THERMOMETER. BAROMETER. WIND. In TenteS. {3, gl g ] S
——1] 1t Mean | .\lieuu D —_ S5l =2 g o .g-g
pres-  |relative] Dew ! g% & 22
DAY. suroof |bumid-| point- | General vgff:’fy g [wfzl3 g5 <% £E 52‘ DAY.
. Mean.| Max. | Min. |Range.] Mean. Max. Min. Range. | Vapour. | ity. direction. lin miles] S ; g S g8 |8
h = ] = 2 x w [
peraouar, m
) 1 7.80{ 0.8 1.8 9.0 30.3042 30.360 30.184 176 .0543 87.7 _48_ —.W 19.5 2.7110} of 95 0.2 | 0.02 1
2| 13.40| 17.0 5.6 | 11.4 ]| 30.0187 | 30.238 29.937 -301 o720 | 89.3 | 110 w. goo § 83|50 of oo oo o.x {o.01 2
3| 15.75| =20.0 12,5 7.5 29.7918 | 29.951 29.685 .266 .0825 93.0 13.8 E. 8.6 so|to| o} 27 cee Inap |Imap|{ 3
4 31.02) 412 12 0 29.2 29.6622 | 29.845 29.497 .348 . 1645 91.5 28.9 S.W. 270 g.2|10| 51 o 0.21 cees |oOi2n | 4
5| 15.30, 37.0 8.6 28.4 29.9827 | 30 o70 20.913 .157 .0758 82.3 11.0 N. | 25.2 §10.0[10]10] 00 1.8 |018 | 5
6 9.90; 143 6.2 8.1 30.1202 | 30.187 29.992 .195 .o6o3 83.2 7.3 N. bo6.g 9.8|10] of 13 1.5 |0.34| 6
SUNDAV. ..., 7 .. .| 22.3 6.8 15.5 vaese cese N tees S.W. i 1.3 bl 45 vee 1.3 012 7., ... SUNDAY
§| 1022 19.8 4.2 15.6 30,2088 | 30.354 29.943 411 .0340 77.8 4.8 LA T 9 3.7{10] o] 6o Inap [Inap| 8
9 4.57 12.7 |— 6.1 18.8 30.3870 30.430 30.339 .091 -0433 83.0 0.8 W. 13.2 1.2 s o 89 9
10 {= 8.12 ,— 0.5 |—12.7 12.2 30.2210 | 30.344 30.092 .252 .0268 9X.0 1—10.2 N.E, 13.1 4.3|10] o] 32 cese vess | 0
1| 16.05| 31.2 {— 5.9 37.1 20,6527 | 30.035 29 358 .677 .0902 84.7 12.3 S.E. 160.5 9.0o|10] 4} oo 1.8 [0.38 | 11
12 1.27| 260 |— 6.9 32.9 29.8512 | 30.09% 29 563 .534 .038s 78. — 3.8 w. 32.0 to|l 4{ of 95 cene 12
13 |— o.8F 45 |—75 1z.0 30.0992 | 30.184 29. 947 .237 .0320 77.5 |— 6.7 W. 16 7 1.8§10} o] 100 .ee ceee 13
SunpAv _...... 14 .ol 12,72 [— 30 16.9 § .-... [ N e, e E. 8.3 { cuee fouee 99 14 «eee.. ...SUNDAY
15{ 23.50| 31.2 10 2 21.0 29 9827 [ 30.087 29.916 L171 1175 87.7 20.7 S. 95 f10.0|10}|10] OO 0.20 vess | ©.20] 15
16 | 21.97 ! 30.2 9.0 21.2 30.2055 | 30.52I 20.971 .550 .1083 88 2 19 2 N. 18.6 67|10] of oo Inap 2.1 |02t |16
17 5.52 | 15.3 o8 14.5 30.6518 | 30.71C 30 551 .159 .0380 84.7 2.0 N.E. 17 7 07| 2} o} 95 ceee ceee | 17
8| 25.25§ 357 20 337 30.2128 | 30.493 30.010 <483 .1330 89.8 22.7 S 21.7 7.3] 10| o] 23 o.12 ves o.12 | 18
16| 20.05{ 367 10.2 26.7 30.5860 | 30.762 30.272 . 490 .0987 83 2 15 8 N.W 133 0.3/ 2| o} 97 Inap .. Inap | 19
20| 13 43| 340 0.3 33.7 30.5422 [ 30.776 30.282 .494 .0748 | S4.5 9.8 s 143 jojtwo] o} s0 0.05 «es | 005} 20
SunNDAV......22 | Lo 375 21 3 16.2 ieenve . ceeee s . S.E 230 oousfoeed o} 00 ver | oeees | 2T ciieil. L Sunpav
22| 25.85] 37.3 6.5 3.8 30.0615 § 30.317 29.906 411 1227 813 21.0 SV, 22 1 5.5f10] of 63 aes 22
23 7.371 15.2 |— 0.5 15.7 39.4457 | 30.508 30.391 .117 L0515 83 7 3.2 N.E 7-4 3.71 8§ o] 7 .. 23
24 24.35 | 40.2 5.5 34.7 29.9037 { 30.384 29.542 .842 1235 87.8 20.7 S.E. 23.2 9.8f10] o] o0 o.1 . 24
25| 4.68| 39.8 ©3 | 39.5 } 30.4080 | 30.634 30.088 546 0403 777 1.7 S.w. 25.3 | o2| 1| o] 96 e 25
26 1 07 55 [|-— 6.2 11.7 30.5650 | 30.703 30.382 323 0393 £3.2 [—20 N.E, 10.1 8s|10] 3| 16 el o.1 }o.or| 26
27| 1023 152 3.0 12.2 30.1682 | 3. 337 30.08¢ .253 o620 88 8 7.5 N. 90 6.3]10] of 73 cee 0.9 | 0.09 :g
Suxpav ... ... aS ciee ). 20.2 10.4 98 1 ...... P RO BN . ceee b S.W. .8 ..o ..o 79 e v.x | o0.01 PR SUNDAY
29| 1472} 2t 5.8 15.4 30.1190 | 30.349 29.730 .619 .0802 92.0 13.0 N. 12.2 8.3{10| of o0 0.8 |0.08 |29
30| 20.90} 25.2 18.0 7.2 23.4152 | 29 563 29.273 .2g0 .0930 84.2 16.8 N.E. 335 8310} o] oo “ee 8.5 [0.85]| 30
3| 15.78| =21, 83 12.9 | 29.8640 | 30.054 29.66) -394 0797 88.5 13.2 w. 26.2 1.7{1m0| of 8 ceee foeees | 31
.o ....Mcans' 12.99 | 23.57 I 3.85 ] 19.72 1 30.127 ; “ee .362 076€ 85.6 9 6o |3. 783 W,i 17.2 £ 5.45 R 0.90 19.2 | 2.81 |Sums ......... vo eune
20 Years mmnsz- 7 ) 20 Years means for
for and including 11.78 1 20.33 3.80 | 16.52 § 30.0569 .e PP .333 o722 8r.1 [T BT e 6.4 -] .~§U33.0f 0.83 28.4 | 3.61 |{and including this
this month ... \ . month,
ANALYSIS OF WIKD RECORD. * Bar readings reduced tu sea-leve! and ! range of 1.503 inches. Maximum relative humid-
L o temperature of 32° Fahrenheit. ity was 100 on the 15th, 18th and 24th. Minimum
Direction........ N. N.E. E. S.E. S. S.Ww. w. N.W. Cary. N <3 y
d SR ! b A § Observed. relative humidity was 49 on the 1st.
Miles ...........| 1563 | 2128 505 | wrrx | 1482 | 3540 413 i Pressure of vapour in inches of mercary. Rain fell on 7 days.
N - - — t Humidity relative, saturation being 100. Snow fell on 15 days.
Durationn brs . 118 6; 6. 10 8 28 g - 0
9 3 1t 3 9 ’ 7 T 13 years only Rain or snow fell on 20 days.
Mean volocity...| 16.1 18.0 8.0 17.4 | 14.4 21.3 l 21 3 14.7 The greatest heat was 41.2 on the 4th; and Auroras were observed on 3 nights.
the greates: cold was - 12.7 on tbe 10th, giving a Hoar frost on1 day.

Greatest mileage in one hour was 09 on the 30.h.

th(:reatc velocity in gusts 84 miles per hour, on,
e 30
Resultant mileage 2,592,

Resultant d\rectwn. S. 7810 W.

Total mileage, 12,833.
Thunder stori: on 4th.
Lightning on 2ith.

range of temperature of ".s.degrees. Warmest
day wasthe 4th. Coldest day was the 10th High-
est barometer reading was 30.776 on the 20th ; low-
cst barometer was 20.273 on the 20th, giving a

Solur halos on 10th, 20th, 24th, 26th and 25th.




ABSTRACT FOR THE MONTH OF FEBP;UARY, 1894.

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.

‘_“”7 T e dKY CLUUDED
THERMOMETER. BAROMETER. WIND. In Trntes. 3.8 o a 5
t Mean II:Ieu.u D S28 A g 2 |83
pres- [relative ew gRal = =8 |
DAY. sure of | humid-| point. Mean | . | . 8%g g | 23 |85 DAY
R . . vapour. ity. General [velocity g w| i o3l gag B2 A .
Mean. | Max. | Min. |Range.| Mean. | Max. Min. | Range. . . direction. [in miles] & g £ S| F= g8 . g
'lvlb\llll E a‘ : L
1| 9.42f 12.8 5.5 7.3 | 30.0028 [ 30.102 29.933 169 0557 | 83.8 5.3 S.W. 120 | 2810 of 24 | .... I I
2| 10.13 | 17.9 2.7 15.0 30.0598 | 30.202 29. 864 .338 .cboz 85 3 6.7 S. 1.2 | 6.3110| o] 45 e Inap |Imap| 2
. 3] 25.12 | 30.5 16.0 14.5 29.6858 | 29.770 29.644 126 .1152 83.8 21.3 S, 17.9 7.7/ 10| o} oo . 0.1 |o.01] 3
SUNDAY ...... 4 veee | 27.5 |—oO.7 28.2 vees . ceen N. 177 §eeas foeed] o 45 eee ] 4 44 oie....SUNDAY
s |—o.83] 3.8 [—8.;5 12.3 30.3557 | 30.371 30.314 -057 0353 843 [— 4.8 N. 128 § 20f10| of 94 veee | oeen | s
6| 1285 195 0.3 19.2 30.1720 | 30 333 39.017 .316 0628 77.2 7.2 3. 17.6 3.2{10| o} 88 vees vee | 6
71 26.37 | 32.3 18.0 14.3 29.8748 29.804 .2Q3 1187 82.0 21.7 S.E, 19.2 62| | of 18 ceee ceve cees 7
8 33.75 | 38.3 28.0 16.3 29,8832 29.719 .388 .1655 85.2 29.7 w. 13.9 § 5,510 of st 2.2 |o.22( 8
9 21.60 29.1 4.3 14.8 30.0432 29.884 .303 .1015 90.0 19.2 N 19.0 100} 30| 10 o1 ceae 0.3 0.03 9
o f 33.571 38.0 | 26.3 | 11.7.] 29.6710 29.603 203 .1692 | 88.5 | 30.3 b 223 | 98|10 gf 00 | .... 2.3 [0.23] 10
SUNDAY. ..ecc. veee | 24.5 9.0 15.5 cereens . S.W. 272 | .o fooed] D) 08 1.0 {©.10] 11 ..........SUNDAY
12| 2.60( 8.4 [—3.2 | 11.6 | 30.3543 . 30.144 -356 0385 | 78.0 —2.3 N. 193 | scofrof of 60 | 0 . ].f12
13 0.03 58 [—5.6 114 30.2802 | 30.393 30 33¢ .263 0373 86 s |—33 N.E. 22.6 3.8]/101 of 76 vees veen .| 13
14 |— 1.18 6.0 (—97 15.7 30.3110 | 30.464 30.120 <344 -0373 92.2 |~ 3.7 N.E, 48 { 5.9/10] o] o4 ver 0.2 |0.02] 14
15 9.87 1 18.3 2.1 16.2 29 6707 | 30.004 29.462 -542 0620 39.3 7-5 N.W, 1581 g8[10| g o0 eee 2.7 [0.27| 15
16 |—o0.82 | 13.1 |—8.2 | 21.3 | 30.0835 | 30.436 29.678 -758 0348 | 815 (—35 Ww. 28.3 | 1.8)1w0| of 94 | ..i. . vee | 16
17| 4.47| 25.0 — 9.5 | 34.5 | 30.2053§ 30.491 29 889 - Goz 0515 | 87.3 1.7 S.E, 148 | 67|10 of 30 | ... IO N R 7]
SUNDAY.......a8 | ...l 387 25 2 135 ceee f eeeen .. S.W. 204 fovesfornel .. 03 o.12 o.r {0.13] 18 ....... ..SuNDAY
191 30.42 | 38.0 | 210 | 17,0 [ 29.9252 | 30.103 | 29.809 -204 1283 | 74.7 | 23.3 S.W. 132 | 6510 of 66 | ... veen | 19
20 15.55 ; 310 10.0 21,0 30.0598 30,128 29.920 .208 .ob12 68.2 7.0 ERYVA 20.3 4.7]100] o 83 s vees | 20
21 12.15 | 17.6 8o 9.6 30.1023 | 30.150 30.063 .087 .o610 So.2 7.5 ~W, 15.6 3.8]10} o] 51 0.2 | 0.02 | 21
22 15.85 | 23.8 6.2 17.6 30.0118 30.184 29.825 <359 <0690 76.7 9.8 S.w, 10.8 87110 6] 39 ceee 22
23 0.17 | 21.8 l—14.1 35.9 39.2045 | 30.539 29 883 654 .0395 79.3 [—50 S. W, 28.3 j3ofl10| of 93 veee | oeee | 23
24 [—12.58 [~ 8.0 [—19.5 i1 30.7555 | 30.833 30.631 -202 0197 83.5 |-16.3 S.W. 21.9 } ool o} of 94 weee | eeee | 24
SuNDAY .......35 8.5 l—i131 21.6 IO TR eeer ool cees S. wa f.. . .. 66 veve | coee |25 cveiiis . SunpaY
26 8.25| 178 [— 2.5 20.3 30.2867 | 30.359 30.222 .137 .0303 76.8 3.0 N. 2.5 8] of 94 ciee | eee | 26
2% 16.47 | 24.2 8.0 16.2 30.3265 | 30.393 30.242 .151 .0697 74.8 9.7 S. s;of100] of 8 . e :g
2 30.62{ 34.5 20.0 14.5 30.1545 32.234 30.111 .123 .1325 *77.2 24.3 S. 100f10|10] 00O Inap |Inap
..... « «eessoMeaus| 12.63 I 21.38 l 4.50 | 1€.88 [ 30l1033 l .299 0740 81.8 17.8% 5.5 .. ' b 47 0.12 9.1 [ x.03 {Sums ereeeceteeaee
=0 Years means l 20 Years means for
for and including 15 43 | 23.81 6.78 | 17.03 | 30.0483 O .32: .0818 78.9 vee | eeennn 6.0 .. | - 41.3 ]| 0.82 22.4 | 2.97 |4{and including this
this month ... . [ month,
ANALYSIS OF WIND RECORD. * Barometer readings reduced to sea-level and | range of 1.371 inches. Maximum relative humid-
| i temporature of 32° Fahrenheit. ity was 99 on the 10th. Minimum relative humid-
Direction...... -1 N N.E. E. S.E. S. S.W. ' w. | N.W. CaLy. § Observed. ity was 42 on the 2nd.
- Y v Pressure of vapour in inches of merca Rain fell on 1 day.
Miles. oo corennnn 140 107 8o 2080 27 1 1 1 t « s . A N Ty
I..._“7_ A A 9 3927 1 1594 | 79 1 Huuwidity relative, saturation being 10u. Snow fell on 11 days
Duration in hrs | 99 59 14 58 130 178 87 39 8 1 13 years only. Rain or snow fell on 11 days.
" ; — The greatest heat was 33.7 onthe 18th; and Auroras were observed on 2 nights.
Mean velocity...| 1.2 181 12 16. 16.0 | 22.1 8.3 18. . “.
4 I ‘ 3 9 > 4 the greatest cold was —19.5 on the 2ith, giving & Hoar frost on 6 days.
- . : - _ range of temperature of 58.2deggees. Warmest Lunar halos on 13th, 15th, 18th snd 19th,
Groatest mileage in one hour was 44 on the 13h. | Resultant mileage 4,354, day wasthe 8th. Coldest day wasthe24th. High- | Solar halos on 4th,7th, 12th, 13th, 17th and 21st,
porentest velocity in gusts 34 miles per hour, on | oo I:(i‘lenlg:ac,cli?&'s)?' a5 W est baromoter reading was 30.633 on the 2ith; low- |  Lightning on 7th.
est barometer was 29.462 on the 15th, giving a




; ABSTRACT FOR THE MONTH OF MARCH, 1894.
Maeteorological Observations, McGill College O_bservatory, Montreal, Canada. Height above sea level, 187 feet C. H. Mci.EOD, Superintendent.

2 SKY CLUUDKD, Y E
THERMOMETER. BAROMETER. + Mean |1 Mea WIND. In Tentee. |38 & = gg
1 Saal ema ~
pres- (relative] Dew 28 =g ) =g | o
. DAY « J sureof |humid-| point- | goneral vgi(::ittls § |v|e ggg '§§ §5 | 9% DAY.
Mean. | Max. | Min. |Range,] Meaun. | Max. Min. | Range, | VaPOUr. | ity. divection. nmiic] 3 12| £ 552 3 g8 |88
peraous “
T 35.03 | 40.3 27.0 13.2 30.0417 | 30.147 29.925 222 .1465 1.7 26.8 S. 12.3 3.5z} of 90 aeee cese seee 3
2| 37.20| 40.8 35.0 5.8 29.9053 | 30.016 29 843 .173 .1933 70 33.7 S.W. 21,1 J10.0}10|10] 00 0,04 eee | 904 | 2
. 3] 32.37] 385 9.0 9.5 § 30.2850 | 30.356 | 30.16x -195 1392 | 76.0 | 325.5 SW. | 106 J 1.8)10] of 79 | eee | seee [oren] 3
SUNDAY ....c. 4] .eeee | 43.4 28.7 12,7 PO S. 19:1 § oves Joeed oo | OO veee eevs fever ] 4 0e teeere .SUNDAY
s| 42.20| 47.2 | 36.6 | 10.6 } .30.15¢0 | 30.218 { 30.096 .122 1713 | 633 0.7 S. 19. sl of 93 | Ina <ves | Tmap
6| 46.02 523 40.1 12.2 20.9537 | 30.098 29.819 .279 .2082 66.5 ';5,3 S, ,gf 5.; 0] of 62 . "l: cene | evoe g
i 36.63 | 47.7 | 29.3 | 8.4 | 25.9453 | 30.094 29.742 .352 1845 | 8z.0 | 31.3 W. 21,9 | 47|10] o} 5¢ | 032 | 0o 032 7
28.43 | 31.8 25.7 6.1 30,1200 { 30.187 30.075 112 .1235 8.8 22.8 N. 5.9 60l10] of 36 ceve Veso | weee| 8
9| 28.72| 33.8 | 21.4 | 12.4 | 30.1408) 30.330 | 30.063 2167 .1315 2.8 | 243 | N.E. 76 1 s0l10] of 44 | ceei | veee |eeeel 9
10| 36,68 43.0%( 28.2 14.8 20.1293 |- 30.199 30.010 .189 «1735 79.2 30.8 S. 1.4 28f1w0] o] 95 veas cven 10
SuNDAY L....e02 | oo f 48.3 | 360 | 12.3 JETRIRS SRR Ceanes “eee ceven ceen S.W. 28.8 §.oo.]oend .. ) 36 | o.03 veee | @05 21X (iaie. .. SUNDAY
12| 34.95{ 39.0 | 32.3 6.7 ¢ 29.9355 [ 29.97r 29 837 084 .x265 | 62.7 | 23.5 8.W. 17.8 § ssf{10] of 47 [ o0 | cees |eeeifn2 '
13 ] 34:.47 1 4%.5 26.2 35.3 29.6840 | 29.935 29.4¢3 -532 .1482 737 26.8 S.E. 14.4 9o|10| 5| 4 0.24 eres | O.24 ) 13
t4]| 30.85| 39.5 | 245 | 35.0 | 29.6692 | 30.038 29.396 1662 .1493 | 83.3 | 26.5 w. 21.0 § 8.3|/10f{ 2] 9 | ooz 2.5 [0.37 | 14
15 { 24.37] 29.0 16.5 12,5 30.0168 | 30.181 |, 29.719 .462" .0937 7t.0 16.7 W. 10.1 s.2{10| o] 29 Inap |Inapi 1g
16 ( 33.73] 38.2 | 26.« | 12,0 ¥ 29.7053 | 20.917 29.504 .323 1538 | 79.3 | a28.0 S. 85§ 9.7|10] 9] o0 0.3 |o.08]16
~171 33.30} 36.8 | 2B.0 8.8 } 30.3870 ] 30.220 30 111 L300 L3225 | 64.5 | 22.7 N.W, 18 } 40{10] o] 94 veve | e a7 :
SUNDAY...ec0eet8 | coova |- 38 3 3t 5 6.3 veessen | cesees | ceanes S.E. 13.3 § eves foeee] oo | 00 vees |0.26] 18 (... ., .. SUNDAY
19 | 42.18 ) s57.0 32.6 24.4 29.7480 | 30.154 29. 402 «752 .2182 77.2 35.5 S. 27 6 5.8|{1 o} 27 vese }0.22 ) 39
20| 31.95| 37.8 20.8 11.0 30.3553 | 30.419 30.287 132 .1093 6o & 20.3 N. 12.4 42| 9| of 95 vene sees | 20
31| 33.22] 38.5 29.0 9.5 29.9710 | 30.292 29.733 +559 o1 86.3 29.7 N. n.2 fro.0{12]10}] o vees | 0.28 1 22
22| 31.82| 34.7 29.5 5.2 30 o858 [ 30.153 30,002 .152 1275 70.3 23.3 N. 17.5 82{10] 1] o0 Inap |Inap | az
23| 31.97] 37-4 26.5 10.9 29.6553 | 29.939 20,465 -474 L1588 88.2 28.5 Ww. 22.5 85|10 x}§ o0 4.3 | 0.43]| 23
24| 3%.58| 37.5 | 19.7 | 17.8 ] 29.99j0 | 30.138 29.734 -404 3163 7.8 | 20.7 W. 135 | 47|10} o] 7 ceve | sees |24
SUNDAY ,,.....3§ veee i 37.5 | 239 13.6 sw, 17.5 foeee Joun [ oo} 35 Inap |Inap| 25 «eeeiuvs..SuNDAY
36| 1685 246 1..5 13.1 29.9478 { 30.062 20,905 <157 .0658 69.5 9.0 w. 21.4 45|10 of 93 “ee cere | ese {26
z 12.43 | 18.0 5.0 13.0 30.2112 | 30.290 30.366 .124 .0492 64.2 2.8 W. 20.7 1.7]-8] of 95 s vepe | seee :g
22.23 | 29.8 | 32.0 [ 17.8 | 30.3242 1 30.388 30.253 -135 0937 | 76.2 | 16.2 W, 6.3 43| 9/ o] 8 | .... | Inap |Inap
.. ] 20.47| 3¢.5 | 23.3 | 1x.2 | 29.4642 | -30 210 29 821 .38 ~3330 | 80.8 | 24.3 W, .7 | s.olm| of 29 0.2 |0.02]..
30 47| 35.8 25 8 10 0 29.9265 | 30.025 29.871 <154 .1107 64.8 20.5 W, 15 4 5.3| 9] o} 7 e P R IO
27.00 | 39.0 19,2 19.8 29.7745 | 3¢ o1f 29.506 .s10 .1260 30.8 22.0 N.E. 13.0 J100} 10 {10} ©O9 0.07 o.1 |o0.08 .
veesss esssoMeauns| 31.59{ 38.37°| 26.03! 12.3¢{ 29.9939 .293 1385 74.5 24.4 I8.492° Wi 16,5 5.9 .. l . 4581 1.45 7.4 {3.10 [Sums . ceeeriieeiione
[ —_——— e
so Years means ] 20 Years means for
for and including 24 39| 3t.73 | 16.99 | 14.72} 29.9706 ceeee ceeeee .262 .1087 755 cees . 60]..]-.{V46.3| 0.96 | 23.7 |3.32 |{and including this
his month...... month,
ANALYSIS OF WIND RECORD. * Barometer readings reduced to ses-level und | range of 1.023 inches. Maximum relative humid-
. temperature of 32° Fahrenheit. ity was 98 on the 2lst and 23rd. Minimum relative
Direotion.......y N. [ NE | E | 8&E.| s |Sw.| W. ! NW. Cary. %bserved. homidity was 4g1°33§§° 20¢h.
" t Presgure of vapour in inches of mercury. .
MileB..oq caeeeens| 821 490 479 886 | 2815 | 2834 | 3108 828 % llléxmidity relative, saturation being 100, gg‘i‘: o?&gg %gﬁy:l‘l 17 days
Durationinhrs..| 72 39 4 65 165 143 165 48 6 Th ey::.et:t,.;lzy'hem was 57.0 on the 19th ; Auroras were observed on 2 nights.
— * 6 LIl Hoar frost on 5 days,
‘Mean velocity...| 1.4 12 6 1.7 13.6 17.1 19.8 18.8 18.3 the greatest cold was 5.0 on the 27th,giving a Lunar halos on 1 night.
range of temperature of 52,0 degreoes. armest
day wastho 6th. Coldest day was the27th, High- | ooiar haloson 5 duys.
Greatest mileage in one hour was 47 on the 19.h. | Resultant mileage 5,630. s - oest day W e B0: Thunder without Lightning on 7th.,
Greatest velocity in gusts 60 miles per hour,on | Resultant direction, S. 493° W. est barometer reading was 30.419 on the 20th; low- :
the i9th. Total mileage, 12,311. est barometer was 290,39 on the 15th, giving 2




Meteorological Abstract for the Year 1893.

Observations made at McGill College Observatory, Montreal, Canada. — Height above sea level 187 ft. Latitude N. 46° 30’ 17”. Longitude 4" 54™ 18:56 W,
C. H. MOLEOD, Superintendent.

- J—— - = o B .
® =0 R : @ ans
. THERMOMETER. * BAROMETER. § £ Wino. - | B8] & |2 £ |&: E |25 |8
2o [ F. S| 82| B 128z B |S° |w8.|Bs.|Es
g3 |92k 25| A k3 o ] - R =2
. fena [ T | 55 |52 (3. wen | E51022| 5 |Esc| 3 |55 |BEE[IE8|3EE|
oNTH. g til%n grom i i gg% g c |22 & 2 | e85k gzsulttmt velocity 5.1 83| 2 £ s2] 8 |BE= | 208 °2% TSk ONTH.
® years & = [ ] & = e ERRE irection. | i i o o 29 | =8 3 3.8 ©
d M) £ 0§ 2EE| § | 5| § |SEF 5w g3 |dE[deeien mmie] 2B 2R B ORET| B 26E SR 9| g5
4.8 | — 7.F4[41.7"'— 16.43 12.81 § 29.9449 | 30.6°7 { 28.943 | .220 0475 1 81.31 0.11S8.77° W, 14.8 7. 34.0 0.10 1 22.4 16 2.49 1 16
1209 | — 258 )40.8:—12.7, 15 30.0611 | 30.866 | 29.246 365 L0640 | 80.8 1 0.9 7, 189 16l 40.0 0.42 4 21.1 12 2.81 2 14
25.25| +122|129!— 03, 1452 ] 300136 ] 30 633 | 20.441 | .263 1150 | 77.5 1 19.4 | S.46° W, 19.6 | 51 11.0 1.28 5 6.1 Y 1.97 ] 0 14
36.80 | — 2.88 608 11.9. 1598 § 30.0005 | 30.580 | 29 24 | 274 1494 [ 67.8 [ 26.5]8.43° W 18.1 62, l 42.2 1.32 12 8.4 4 218, 2 14
58.87 | — 047|848 349 17.43 | 29.8364 | 30.261 | 29.245 [ .212 .4856 | 69.7 [ 43.0 | S, 65° W. 166 § 68. | 11.6 3.3 19 . 3.36 .. 19
63.01 | 4 3.26 865 5§3.2: 17.9 § 29.9597 | 80.1%7 | 29.612 | .131 5109 {74.5 | 39.2]S. 40° W, 1.2 1o ¢+ 50.0 4.9 14 . 4.99 .. 14 .
67.69 | — 1.14 | 87.1 | 8.0 17.66 | 20.8624 | 30.136 | 29.530 | .154 4884 172.6 | 7.9 8. T W 127 § ol , 38.0 4.59 16 4.59 e 16 Julyeeessee sosen
67.83 | + 0801910, 48.0° 16.38 | 290.9175 1 30.19 | 29.124 | .166 B5113 |1 75.5(59.1]3.89%4°W, 1.4 152 56.9 7.87 15 ... 7.37 .. 15 August,... ...
1648 —3.63|76.5° 38.5 15.74 § 29.97i0]30.334 | 20.415| .189 3345 (T7.4 ] 4751 S.601° W, 123 154 | 49.0 2.40 12 coes 2.40 . 12 September. .....
LAY 4 489 72.00  25.0, 16.59 | 30.0576 | 30 602 | 29.016 | .z28 .2033 (76.8 142518, 43° W, 14.9 | &, 48.9 2.18 13 0.0 1 2.18 1 13 ctober.........
35.21] + 2.78 | 53.5 8.8 13481 2 30.616 | 20.407 | .271 .1619 1 76.3 | 28.3] S.38}° W, 16.9 1 6. ’ 34.5 1.31 11 5.8 12 1.97 5 18 November.......
December .......; 11.81 7 — 6.76 | 41.9 i—l3.8 17.97 | 30.109 | 30.882 | 29.345 | .339 0761 | 86.2| 8.4] 8. 8° W, 16.3 ] 66. .| 34.0 0.76 5 40.4 2 4.60l 4 ecember.. .. ...
Sums for1893...| ... coe | oeeent .. e | oeeen s ee. ] SL60PW. L s |l | 3014 127, 104 2 7 | 09 B 189 | Sums for 1893 ...
Means for 1893 ..: 0.72] - 1.01 ] .... f .b 1549 ) 26.9744 . ‘oo 234 .2586 [ 76.4 | 33.3 15631 | 5.1 ‘ “4a1] ... vese sose | enes 3.41 16 Means for 1828 ..
Means for 19 | . - ' ' Means for_ 19
ears endinxg 41.73 Ceee ? T 29,9871 | veee ceee 2500 | 4.4 .... *165.21 | 613 $45.7| 28.18| 138 122.6 82 | 40.14| 16 00 e::m et:ndin z
Bec. 31, 1893. : : ¥ . ee. 81, 18933.
1 Saturation 100. § For twelve years only. * For ccven years only. ¥ “4” indiezies that the temperature has been Aigher: *“— that it has

* Barometer readings reduced to -2° Fah. and to sea level. t Inches of mercm&y. A 0 o FOT £Cve 3. ¢ 3
been lower than the average for 19 years inclusive of 1893, The monthly wea- s are derived from readings taken every 4th hour, begioninz with3h. 0 m. Eastern Standard time. The anemometer and wind vane are on the sum-
mit of Mount Royal 57 feet above the ground and 810 teet above the sea level.

The greatest heat was 90.0 on August 11: the greatest cold was 16,4 below zero on January 11, and 16.3 below zero on January 12, The extreme range of temperature was therefore 106.4. Greatest range of the thermometer
in one day was 4.3 on February 6: least range was 4 1 on April 15, 'The warmest day was August 11, when the mean temperature wis ‘*’. . The goldest day was January 11, when the mean temperature was 12.63 below zero.
The highe«t barometer reading was 30.882 on December 14, Lowest barometer rending was 23.913 on January 2, giving & raaze of 1939 fur the year. The lowest relative humidity was 23 on May 12. The greatest mileage of wind
recorded in one hour was 62 on January 29, and the greatest velocity in gusts was at the rate of 72 m. p. b. on January 29. The total mileaze {4 1nd was 134,972. The resuitant direction of the wind for the year was S.60i°W.,
and the rezultant milenste was 49.458. ~ Auroras were observed on 23 nights. Fogs on 5 duys, Thunder storms on 23days. Lightning withcutthander, on 5 duys. Lunar halos on 16 nights. Lunar coronas on 5 nights. Solar-
Halos on 10 days 'The first snowfall of the autumn was on October 29. The first sleighing of the winter was on December 3. On Nuvember2/, at 11 h. 47 m., there was a very sharp earthquake shock. its apparent direction

wasN, E.toS.W. . .
Note.—The yearly means of the above, are the averages of the monthly means, except for the velocity of the wind.




