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THE RATE oF ProrAGATION OF THE VENOUS PULSE.!

By Dr. W. S. Morrow,
Lecturer in Physiology, McGill University.

(From the Physiological Institute of the University of Breslau.)

This research was undertaken at the suggestion of Prof.
Karl Hiirthle, of Breslau, to determine the rate at which
the venous pulse travels. Before I began my experiments
Prof. Hiirthle had satisfied himself that a venous pulse
could frequently be observed in the veins of the neck and
extremities of normal dogs.

He had also devised very sensitive apparatus for record-
ing the same (Hiirthle’s venous manometers). Tracings
of the pulse in the veins of the extremities of normal dogs,
taken with this apparatus, are shown in Figures 1 and 2.
Other investigators had also observed the venous pulse
in the extremities of normal animals, and still others
(2 and 3) had studied it in normal and pathological human
subjects, but no one had undertaken to measure the rate
at which it travelled. It seemed probable that this would
be found different from that of the arterial pulse, on

1 This research was reported in German in Plliirger’s Archives for March.
‘15
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account of the differences in pressure in the two kinds of
vessels.

My experiments were all performed on dogs, which
first received an injection of morphine, and were then
thoroughly anwmsthetized with a mixture of equal parts of
chloroform and ether.
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F16. 1.—Pressure tracing from artery (below) and femoral vein (above).
Time } seconds. From a dog.

Pulse tracings were taken on a blackened surface sin-
ultaneously from two points on the veins. At the same
time a chronograph was arranged to mark seconds or
fifths of seconds on the recording surface, so as to indicate
the rate at which it was moving. By this means it was
possible to estimate the time elapsing between the appear-
ance of a certain wave on the tracing taken from a vein
at a point near the heart, and on that taken farther away
from the heart. Then, in order to estimatle the rate at
which a given pulse wave travelled, it was only necessary
to know, in addition, the distance of the points on the
veins from one another measured along the line of blood
flow, or more exactly the difference in the distances of the
two points from the heart (right auricle).

The recording surface employed was that of Hiirthle’s
large clockwork kymograph.

The pulse waves were recorded by inserting a fine glass
canuly, with a long drawn out point, into the vein through
a side branch. (See Fig. 3.) The canula was then con-
nected by rubber tubing with one of Hiirthle’s venous
manometers, which marked the waves on the surface of
the kymograph.
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Hirthle’s venous manemeters which were used in the
experiments consist of small metallic tambours, 10 mm. in
diemeter, covered over with thin rubber tissue slightly
stretched. On the centre of this membrane rests a light
metal disc of 8 mm. diameter, which supports, and trans-
mits its movements to a lever moving very ecasily and
writing at one end on the kymograph with a suitably
shaped quill. The lever maguifies the up and down
movements of the disk as 120: 5.

On account of the very slight variations in pressure
underlying the venous pulse, friction has to be minimized
as much as possible. This is accomplished by adjusting
the lever against the kymograph by a screw arrangement,
so that it exerts the slightest possible pressure upon it.
The manometers, the glass canulas, and the rubber tubing
connecting them were filled with saturated solution of
magnesium sulphate, which prevented the clofting of the
blood in the vein over the opening of the canula.

It was possible, by measuring the distance that the
lever of the manometer was raised, and comparing this
with the effects of known pressures of water at the close
of the experiments, o estimate approximately the pressure
present in the veins at any point represented on the
tracings. :
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Fi1e. 2.—Pressure tracing from artery (above) and brachial vein (below),
Time in seconds. From a dog.

The rate of propagation was measured in two regions :
1. Through the external jugular vein.

2. Through the inferior vena cava to the femoral vein.
In the first case, pulse tracings were taken simultane-
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ously from the central and peripheral ends of the external
jugular, by inserting one canula into it through the
posterior scapular vein, and another through the external
maxillary.

“To measure the rate of propagation through the inferior
vena cava, one tracing was taken as above from the central
end of the external jugular,and the other from the femoral
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vein by introducing a canula into it through the deep
femoral. At the end of the experiments the distances
of the points on the veins used from the right auricle were
measured ; if one indicates the distance of the point near-
est the heart by ¢, and the distance of the point farthest
away by ¢, then the length of vein for which the rate of
propagation of the pulse waves is estimated is ¢,~e¢,

Finally, at the end of the experiment the points on the
two tracings, corresponding to one another in time, were
established Dy causing both levers to write vertical lines,
with the kymograph standing still. The marking of these
points was sometimes attended with considerable difficulty,
on account of the waves being less sharp than those of the
arterial pulse.

In most cases, however, a fair number of satisfactory
markings could be made. An example of these markings
is seen in Fig. 4. The distance apart of the vertical lines
indicates how much later the wave began in the distal
part of the vein than in the central, the exact time being
estimated by comparison with the horizontal line between
the tracings, on which seconds are marked.
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If now one indicates with (a) the distance in centi-
metres between the vertical lines marking the beginning
of a given wave in the two tracings, with (s) the rate at
which the recording surface travels in centimeters, with
(e,—¢,) the length of vein being studied, and with (v) the
rate of propagation of the pulse in that length of vein, then

p=38 (e//_e/)
27

As regards the presence of a pulse in the veins of the
animals experimented on, it may be said that one could
always be observed and recorded in the central end of the
jugular. In most cases it could also be recorded from the
distal end of the jugular and from the femoral ; but the
waves were sometimes not sharp enough for satisfactory
marking. The estimations reported below were taken
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Fic. 4.—Pressure tracing from central (below) and peripheral end
(above) of external jugular vein. Time in seconds, From a dog.

from cases where the markings were considered reliable
enough to make the errors very slight. It is a noteworthy
fact, that the best tracings were frequently obtained from
the smallest and weakest dogs. Similar observations have
been made by Gottwald (1) on dogs, and Gerhardt (2) on
human subjects. Gerhardt claims to have observed the
venous pulse most frequently in weak and anemic girls.

Although a discussion of the form of the venous pulse
does not properly find a place in this paper, it is necessary
to allude to it briefly in order to have names for the vari-
ous waves whose rate of propagation was studied. Fol-
lowing Fredericq (4), Gerhardt (2) and others, I distinguish,
as may be seen in Fig. 4, a presystolic wave, 0, a systalic
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wave, 1, a first and second diastolic wave, 2 and 3, Such
a typical and complete form, however, cannot always be
observed, but one or more of the above mentioned waves
is often abseut from the tracing

THE RATE OF PROPAGATION THROUGH THE JUGULAR VEIN.

The results of the measurements made in the different
experiments were arranged in tabular form, as given
below, and also the rate of propagation and the pressure
in the jugnlar, estimated by the methods described above.
The results are set down in order according to the velocity.

TaBLE L.

Rate of Propagation of the Presystolic Wave,
(All measurements in centimeters.)
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In the remaining tables only the calculated results will
be given, namely, the rate of propagation in centimeters
per second and the pressure in centimeters of water in
the central end of the jugular vein.

Tanee 1T, Taste I1I.
Presystolic Wave. Presystolic Wave during Dyspneea.
v o v »
228 85 257 89
225 95 254 9°1
218 vees 88 235 93
194 e . 85 235 cose 94
173 85 231 9-2
170 90 221 85
' —_— — 208 cere 93
Average 201 8'8 205 ... 92
Average 220 vees 91
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TasLe IV, TaBLE V.,
Systolic Wave. Systolic Wave.
v P v P
364 55 161 . . 75
337 “es 49 147 77
330 et 52 143 68
291 58 134 76
264 55 130 73
259 47 115 69
248 42 — —_—
248 39 Average 138 73
248 35
228 6°0
194 45
—_— _— .V
Average 268 ... 49 Tapie VIL.
First Diastolic Wave,
TasLe VI v P
oy : N 139 68
First Diastolic Wave. 130 63
v » 117 63
278 29 nr 55
264 2:7 116 60
257 2:8 114 61
254 29 108 61
252 2:7 103 60
248 . 2:5 102 53
248 25 100 .. 49
241 30 99 e 53
220 32 98 57
214 aee 2°8 98 P 52
203 . 24 95 . 55
198 . 37 93 . 55
198 .e 27 92 55
198 veee 20 92 55
196 .. 27 89 48
193 I 20 86 e . 50
180 20 8 52
165 . 20 85 50
Average 223 ceee 26 Average 103 56

ATE OF PropocatioN oF THE PULSE THROUGH THE
INFERIOR VENA CAvaA.

Tasre VIIL. TaBLE IX.,
Presystolic Wave, First Diastolic Wave.
v P v »
138 . 24 117 ... 20
128 3°1 113 22
128 . 31 104 26
122 27 104 15
106 . 2°0 93 cene 20
92 .. 2°7 92 ceen 26
89 cene 2°7 — —_

— —_— Average 104 21
Average 115 cen. 27 -



First Diastolic Wave.

v
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" In the following table the average rates and pressures
from the preceding tables are brought together :

Average

Table. velocity.
I .... 270
Ir. .... 201
IIL. .... 230
IV. .... 268
. ... 138
VI. .... 223
VIL. .... 103
VIII .... 115
IX, .... 104
X, ... 119
XL .... 66

TabLe XI1.,
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Through inferior vena

I. Diastolic
¢ cava to femoral,

II. Diastolic

The results of the investigation may be summarized as

follows:

1. The changes in the pressure of blood within the right
auricle and great veins are propagated through the larger
veins of the trunk and extremities, causing a venous pulse.

2. The rate of propagation of this venous pulse varies
between one and three meters per second in round num-
bers. This is much slower than the rate of propagation of
the arterial pulse, which is to be explained by the lower
pressure within the veins, and the differences in the walls
of the two kinds of vessels.
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3. A direct proportion between rate of propagation and
pressure within the external jugular vein coull not be
demc 1strated.

4. Some of the waves, especinlly the presystolic and the
systolic, travel faster than others.
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A Foxzgst FIrRE AT St. Joun asour 2000 YEARS AcGO.
By G. F. Marraew, LL.D., F.R.S.C.

The opening up of a bog deposit near St. John has
revealed some interesting information about the physical
history of the region around the Bay of Fundy in past
ages, both antecedent to and contemporaneous with the
presence of man on its shores. Not the least notable is
the discovery that St. Joiin was swept by a forest fire
about the beginning of the Christian era.

Among the objects found in this peat bog are charred
twigs, and flakes of wood also charred, that have been
found at several points at a definite depth in the bog.
These objects are scattered over the surface of a certain
layer of the bog, where they are buried among unburned
twigs, leaves of grass and other vegetable remains in a
partly decayed condition, but so little changed that their
brown color contrasts strongly with the jet black of the
burned twigs.

From the way in which these light charred fragments
are buried among the unburned material it is inferred that
they were blown in upon the bog from the surrounding
hills. These hills being much drier than the bog, would
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be liable to be swept by forest fires, while the water-soaked
bog would preserve the trees which were growing on it as
well as the scorched fragments resting upon its surface.
The antiseptic properties of the peat would help to
preserve the charred fragments as well as the remains of
the vegetation into which they had fallen, and thus bring
them down to our time comparatively unchanged.

These burnt twigs are in a layer abont two feet below
the present surface of the bog. On this layer they are
plentiful, but scattered examples are found about half an
inch or an inch lower down. If we allow for the possi-
bility of animals traversing the bog, we shall understand
that it would be possible for some of the fragments of
charcoal to be forced a short way into the yielding moss
of its surface by their feet, and thus these fragments that
are more deeply buried may have originally belonged to
the one principal layer.

We have found this charcoal layer at the three points
in the bog where sections of the bog deposit were taken,
and always at about the same distance from the surface.

In 1880 and 1881 the author investigated the fresh
water deposits of Lawlor’s Lake, in the Torryburn valley,
five miles N.J. of St. John ; and incidentally in connection
therewith, examined two dry basins in the same valley,
one at the east and west ends of the lake. In the latter
basin the section of the Recent deposit showed fragments
of charcoal at a depth of two feet and a half. That this
charcoal layer may have been cotemporary with that at
the Rockwood bog seems probable, notwithstanding that
it is buried to a greater depth, for through the Torryburn
basin runs a small brook which, although connected origi-
nally with Lawlor’s Lake by an underground passage
through limestone rock, may be considered to have carried
more sediment than could come to the Rockwood bog,

“which lies in the col of a small valley, from which the
water flows in two directions; the Rockwood deposit at
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this stage (two feet below the surface) was a purely vege-
table deposit.

From the fact that both at Torryburn and Rockwood
there is a charcoal deposit at about the same horizon in
the Recent deposits, it appears reasonable to infer that
they had probably a common origin, and that this was a
forest fire, which extended over an area of at least some
miles in the vicinity of St. John. The question arises—if
there was such a fire at the time indicated, how was it set ?

It has been suggested that such fires arise from the heat
developed by a lightning stroke. But while buildings are
often destroyed in this way, it would seem that growing
trees, which are often struck, seldom take fire. This may
be attributed to the dampness of the trunk and foliage,
which rapidly conducts the electricity away ; and then if
a five should originate from this cause, it stands a good
chance of being extingunished by the rain which usually
accompanies a thunder storm.

I have seen it stated that in the South of France forest
fires have been known to originate from the drops of bal-
sam which exude from pine trees, these drops forming
natural lenses which concentrate the rays of the sun and
lead to ignition of the wood through the resinous vapors
that escape-the balsam or gum.

It appears to the writer that neither of these causes
has been active in this region in Recent Geological Time
in setting fire to forests. For we have in the Rockwood
bog a record of the physical events of this kiud for a
period reaching back for from 6000 to 9000 years. The
Rockwooil deposit has been carefully examined inch by
inch, and layer by layer, from the summit to the bottom,
and this in three different places, but no charcoal frag-
ments have been met with, except at the one level of two
feet below the surface. If the fire had been due to physi-
cal causes there is good reason to think that such fires
would have recurred at intervals, from the time that the
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country was first forest-clad, after the Chan.plain Period,
until now, but, as we have remarked, only the one layer
of scorched twigs and flakes of wood is known, and that at
a period about two thousand years back.

Another possible source of such a five is the agency of
man. It is claimed by some archeeologists that the earli-
est men on this continent were unacquainted with the use
of fire. To men of this race we will not ascribe the cala-
mity which devastated the neighborhood of St. John; but
men who knew not of fire were followed by those who did
know, and the carelessness of such a people seems sufficient
cause for the phenomenon in the Rockwood bog. We
know the core which the savage exercises to prevent the
spread of fire from his camping ground; he knows the
destruction of game animals that would accompany the
sweep of a forest conflagration, which for the sake of him-
self and his tribe is to be avoided. The savage also is in
constant fear of his human enemies, and the smoke of his
camp-fire might reveal his presence to a prowling adver-
sary ; hence he malkes his camp-fire as small as possible,
and hovers over it. The fire he makes is thus also easily
extinguished. The first users of fire, however, who entered
the Acadian forests may not have learned or felt the need
of these precautions, and thus have carelessly allowed a
fire tospread. From these various considerations we infer
the probability that the forest fire recorded in the Rock-
wood bog was due to the agency of man.

Is it possible to fix within a reasonable limit the time
when this event occurred ?

Only those who have sectioned and examined the trees
and shrubs which grow on the margin of what the Danes
call a Skormose or Forest Bog can have any conception of
the exceedingly slow rate at which trees grow in such
situations. In the first place, their roots are constantly
buried in the cool, damp moss, and the whole plant is con-
stantly bathed in the moist and chilled air that covers the
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bog. But further, it is impossible for the roots of such
trees to reach a magazine of mineral sustenance, such as
the ground affords, but as a recompense they spread out
their long slender roots to a surprising distance over the
surface of the bog in search of food. The juices of the
bog afford them little or no lime and potash, the roots can
not pass through the water-soaked subsoil, and so they are
literally starved. Spruce trees (Abies nigra) that are no
better than little shrubs in such situations, will show by
the rings of growth that they are 30 or 40 years old. A
growth for the same number of years would have enabled
their brethren on the upland to reach the size of stalwart
trees.

Cedar trees (Thuje occidentalis) also have been dwarfed
in the same way, but not to the same extent, as some of
them have finally struggled up to considerable dimensions.
One such tree, the tenacity of whose roots had been weak-
ened by the drainage of the bog, due to the operations of
the park commissioners of Rockwood Park, had fallen
across the canal they made. The overturning of the tree
showed just how far the roots descended into the bog, and
it was to a depth no greater than six inches; the boll of
the tree had sunk deeper than this, owing to the weight
of its trunk, but the lowest layer of roots stirted out at
this level to radiate through the moss of the bog. At the
time the tree fell the lower tier of roots had perished
(probably many years before), and the life of the tree was
sustained by an upper tier of roots that spread out about
three inches from the surface of the bog. Many of the
roots of even this second tier had perished, for the tree
had long passed its prime.

One of the park commissioners was kind enough to
have the tree sawed as near to the base as the heart wood
remained, and thus exposed the annual layers of growth.
On counting these layers it was found that the tree had
attained the age of four hundred years. Moss grew up
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around the base of the tree, and regular layers of peat
moss and forest vegetation had accumulated above the
roots during the long period of its growth:

During this period of four hundred years it would
appear that the bog added only six inches to its depth.
As far down as the charcoal layer there is no great differ-
ence n the nature of the bog deposit; sometimes an extra
amount of forest mould shows that the trees which grew
along the borders of the hog were able to throw out colo-
nies into the open sphagnous areca; at others a return of
a moister climate reversed the conditions, and the lbog
encroached on the forest; but assuming that the growth
was comparatively uniforn, twelve hundred years would
have elapsed from the time when the charcoal layer was
deposited until the seed of this cedar sprouted in the moss
of the bog.

But in estimating the age of the charcoal layer, other
factors are to be considered ; one of these is the condensa-
tion of the peat in the lower layers by the weight of the
superincumbent mass of vegetable matter. To test this, a
sample of the peat above the roots of the cedar tree was
weighed and compared with that of the peat a foot down
from the surface; the latter was found to be a third hea-
vier, showing a considerable condensation of the mass; at
a lower level the weight was still greater. Allowing for
the reduction of bulk from this cause in the lowe. layers,
I think 1t way be assumed that 2,000 years have elapsed
since the charcoal layer was deposited, and therefore since
the oceurrence of the forest conflagration of which it is a
witness.
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Tur Rock ForMaTION OF THE BERMUDAS.
By J. S. Bucnay, Q.C., B.C.L.

A few preliminary remarks concerning the Bermudas
generally may be of interest, and will assist in making the
special subject before us more clearly understood.

The Bermudas arve a cluster of islands about 350 in
number, many being, however, mere rocks, situated in the
Atlantic Ocean in Lat. 32° 20" N. and Long. 74° 50' W, or,
to describe their position in other words, a straight line
700 miles long, drawn almost due south from Halifax,
would pass through them, while another due west, about
600 miles in length, would almost strike Charleston in
South Carolina.

The islands lie to the south of a coral reef or atoll about
24 miles in length by 12 in breadth, of which the part
above water is the southern fringe or edge, containing in
all only about 19 square miles of land, and said to be,
with the exception of St. Helena, the most isolated body
of land on the globe.

They form the only coral reef in the Central Atlantic,
and almost the only instance in which living, reef-building
coral is found so far to the north, the conditions being,
however, favorable to it, owing to the temperature of the
water being raised by the Gulf stream.

The surfuce of the islands presents a succession of low,
rolling hills, with valleys between them, and scarcely any
level ground, the highest point being Gibl’s Hill, on which
the light-house is situated, 362 feet above sea level. The
soil, of a red-brown color, is only a few inches deep, but
very fertile. .

The islands are altogether of coral formation, which is
found in various stages, from the sand thrown up by the
waves to the stalagmite which marks the floor of some
ancient cave from which the roof and walls, with the hill
in which it was formed, have heen swept away.
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The process by which the final stage, if it may be so
called, is reached, is not only of great interest in itself, but
particularly so because it is now, as it has doubtless been
throughout the whole history of the islands, going on, and
can be studied in all stages of progress.

The beginning of this process must be sought for in the
reefs which surround the islands, and protect them from
the direct force of the sea. Out on the reefs, where
the coral is living and growing, fragments are constantly
broken off and thrown in towards the shore by the vio-

lence of the surf, to be by the same means gradually
ground up into a fine sand, which is eventually washed up

to form a beach, wide stretches of which are exposed at
low water. :

From this point the evolution of the rock formation
may be said to begin. The sand is blown inland by the
wind, forming great ridges, which have the appearance of
enormous snowdrifts. The principal “ sand-glacier ” where
this is now to be seen is at Elbow Bay, on the south shore,
where the sand has drifted far inland to great depths,
completely filling up valleys, and even overwhelming
houses in its progress. The whole of the land has been
formed in the same manner, as in some of the quarries a
stratum of the red surface soil is sometimes seen under 30
or 40 feet of more recent rock, formed by the sand drifting
over the land surface, and then becoming consolidated.

The first stage in the formation of the land is thus
reached, when the sand has been piled up into a hill, which
continues to grow until it has perhaps assumed a form,
which prevents it from continuing to drift in the same
direction. .

‘When this stage has been reached, the surface soon
becomes covered with vegetation, and the process towards
the next stage begins.. The sand by its own weight
becomes more compact, especially where the drift is of
great depth, and through the action of the rain water per-
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colating through it, the sandbank gradually changes first
into the material shown in the specimen marked No. 1 in
the Museum, and in the course of time into the hard erys-
talline form marked No. 2, which is simply a later, or more
advanced form, of the rock under the same process, but
appearing more particularly where the pressure has been
greatest.

The other specimens, Nos. 3 and 4, are the result of a
different action. In many cases, through certain parts of
the sand hill being more soluble or less compact than
others, cavities are opened, which are enlarged in various
ways until caverns are formed, in which the water, perco-
lating through the roof, forms stalactites and stalagmites,
in the manner common to all limestone formations, but in
the Bermuda caves with great rapidity, owing to the
soluble nature of the rocks. For the same reason, whole
hills have in some cases been swept away hv erosion, or
more properly, by the softer parts of the roc.: becoming
disintegrated, and in some cases apparently dissoived by
the action of the elements, leaving in places sharp pin-
nacles, composed of the harder parts of the rock, standing,
and in others, the tloors of caves covered with stalagmite.
The specimen No. 3 was, in fact, taken from such a cave
floor on Ireland Island, near the dockyard, and No. 4 from
one of these pinnacles, which seem to become cemented
together into a quasi-stalactite, and then, when the softer
parts disintegrate, it is further hardened by weathering,

This in brief is the process by which the coral rock is
formed, which throughout the islands is everywhere the
same.

This rock is of the greatest value to the people, particu-
larly in view of the fact that wood is not available for
building purposes, owing to its scarcity. The rock, when
n silu, is soft, and easily cut into any shape with ordinary
tools. When a quantity of the material is required for
any purpose, the soil is removed from a hillside, a large

16



222 Canadian Record of Science.

block cut out of it, which is then sawn into the desired
size and shape, and the pieces piled up until they. become
hardened, which soon occurs when exposed: to the action
of the sun and the atmosphere.

The blocks and slabs thus obtained form an excellent
building material, which is further protected by a white-
wash, made from a very strong lime, obtained from the
same rock as the building material itself. The islands
have excellent roads, which are for the most part cut
through the hills so as to leave no gradients, and the sur-
face of which becomes as hard and smooth as ordinary
asphalt.

There are no freshwater streams or wells in the Bermu-
das, and the waterisupply is obtained altogether from the
rains. Every one who erects a dwelling is obliged by law
to provide a tank or cistern of a certain capacity, propor-
tionate to the dwelling, the cistern being frequently built
in the excavation from which the material for the house
was taken, which only required a covering of cement to
malke it water-tight.

As is frequently the case with coral islands, the Bermu-
das ave steadily sinking, possibly on account of the weight
of new material as it is added to them, and this would
seem to have been the case throughout their whole exist-
ence.

The coral insect appears to he incapable of existing in
more than 30, or at most 50 fathoms of water, but even
close to the reefs depths of from 12,000 to 15,000 feet are
found. From this it would appear that the base of the
Bermudas was a great elevation, possibly of voleanic origin,
on which the coral insects found a suitable formation to
build the reefs from which the islands were formed, and
if the Atlantic were drained it would have the appearance
of a huge mountain from 2} to 3 miles in height, rising
from an almost level plain.

As the building progressed, the mountain continued to
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sinlf, so that what was once dry land is now far beneath
the waves. This was shown by the discovery during the
excavations at Ireland Island for the floating dock, of
trunks of large cedar trees at considerable depths below
the present sea bottom, and in dredging the channel lead-
ing into Hamilton Harbor the roof of a cave filled with
stalactites was broken through, which proves that the place
where it was found must have been dry land. Trunks of
cedar are also found out in the reefs surrounding the
islands, which are now altogether submerged.

No information, so far as I have been able to ascertain,
exists as to the depth of the coral formation. A few years
ago an attempt was made by an English scientific society
to obtain such information by means of a diamond drill in
the Island of Funafuti, in the Southern Pacifie, buf the
experiment failed, owing to the sand filling the bore. It
was then proposed to make the experiment in the Bermu-
das, but this as yet does not appear to have been done. It
would, however, be a matter of great interest, and might
prove of much value in determinir«: the age of this recent
formation, as well as settle some other questions, if such a
project were carried out.

Norte ox THE GLAciATION oF MouNT OrFORD, P.Q.
By Prixcirar DRresseR, St. Francis College, Richmond, P.Q.

In the recent and very interesting “ Report on the
Surface Geology and Auriferous Deposits of South-eastern
Quebec,” by Mr. R. Chalmers (Aunual Report Geological
Survey of Canada, Volume X., New Series, Part J), it is
stated that no evidences of glaciation were observed near
the summit of Mount Orford. The extreme height of
glacial action, from which the thickuess of the greater
Laurentide glacier is caleulated, is thought to have Dbeen
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1800 feet. Above this the mountain is said to have stood
as a “minatak ” or island within the glacier to a height of
at least 1000 feet. '

From these conclusions it is evident that the observa-
tions on which they are based did not include that dome-
shaped part of the summit of the mountain, which is
apparently its highest point. This, which is separated
from the highest of the bare and exposed peaks along the
front, or southern face of the mountain, by a deep ravine,
shows most undoubted evidence of glaciation. Here, near
the point where a flagstaff has stood for the past few
years, the rock, a fine-grained and much-altered diabase,
is distinctly striated, and the whole eminence has a gener-
erally smoothed and rounded appearance.

Fragments of clay-slate and pebbles of other rock
foreign to the mountain occur here, and boulders of ser-
pentine, evidently from the western base of the mountain,
are to be seen in other places near by. The rock appears
to have suffered less from atmospheric erosion than at points
of about equal height a few hundred yards to the south,
from which it seems reasonable to infer that it has here
been protected by a thin wmantle of drift, of which the
transported rock fragments mentioned above are remnants,
which have not been removed by summer rains or forest
fires.

The direction of the glacial strie, as measured at the
flagstaff by Mr. A. H. Honeyman,of Knowlton,Que., and the
writer, was found to be S. 25° B, magnetic, which fairly .
accords with the directions given by Mr. Chalmers for
strie caused by the greater Laurentide glacier at the foot
of the mountain. These range from S. 25° E. to S. 53° E.
on the true meridian.

Reasoning from this limit of the height reached by the
ice-sheet, viz., 1800 feet, Mr. Chalmers shows that if it
passed over the range of hills along the United States
boundary line, some 2000 feet in height, as was probably
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the case, that those hills must have stood relatively lower
than at present. This hypothesis is then applied to the
explanation of certain high level terraces near the inter-
national boundary line,and the deformation of gravel beds
around Lake Memphremagog and along the Coaticook and
Salmon rivers. But in view of the evidences of ice action
at a much greater altitnde thaun 1800 feet, the hypothesis
may be no longer needed. And as Mount Orford is the
highest point mentioned in the area under discussion, it
is, therefore, apparent that the maximum elevation reached
by the ice of this region in glacial times has not yet been
ascertained, and is not likely to be from evidence obtain-
able in the Eastern Townships.

Ox tuE HEeGuT or OrRFORD MOUNTAIN.
N. N. Evans and O. E. LEroy.

A good deal of interest is attached to the height of
Orford Mountain, not only because its pealk is frequently
ascended by excursionists to view the magniticent pano-
rama of lake and river, mountain and valley spread out
before them when standing upon its summit, but also
because certain geological theories involving a more or
less accurate knowledge of the elevation are under discus-
sion at the present time; and the various figures given for
the height vary so widely as to be quite unreliable.

The recent excursion of the Natural History Society of
Montreal to Orford offering a very favorable opportunity
for a barometric determination of its height, the writers
made careful observations upon that occasion; and as
much interest in the result was expressed by many mem-
bers of the Society, it was thought advisable to publish
the figures thus obtained, as offering probably the most
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correct of the many widely-divergent numbers given in
this connection.

With respect to the determination of altitudes by means
of the barometer, a few words may not be out of place,
and the following, from Johnson’s Theory and Practice of
Surveying (Ed. 1887, p. 128), may be quoted :

“It (the aneroid barometer) has a vernier attachment,
and is read with a magnifying-glass to single feet of eleva-
tion. It must not be supposed, however, that elevations
can be determined with anything like this degree of accu-
racy by any kind of barometer. The barometer simply
indicates the pressure at the given time and place, but for
the same place the pressure varies greatly from various
causes. All barometric changes, therefore, cannot be
attributed to a change in elevation, when the barometer is
carried about from place to place.

« If two barometers are used simultaneously, which have
been duly compared with each other, one at a fixed point
of known elevation and the other carried about from point
to point in the same locality, as on a reconnoissance, then
the two sets of readings will give very close approxima-
tions to the differences in elevation. If the difference of
elevation between distant points is desired, then long-
series of readings should be taken to eliminate local
changes of pressure. The aneroid barometer is better
adapted to surveys than the mercurial, since it may be
transported and handled with greater ease and less danger.
It is not so absolute a test of pressure, however, and is
only used by exploring and reconnoissance parties. For
fixed stations, the mercurial barometer is to be preferred.”

The observations on the trip were made with two ane-
roid barometers, one manufactured by Cary, of London,
and the other by Usteri-Reinacher, of Ziirich. The
instruments were carefully compared with the standard
mercurial barometer in the Observatory at McGill College,
where readings were made throughout the day, and these
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readings, reduced to sea-level, furnished the corrections
necessary to eliminate barometric changes due to varying
weather conditions. Observations of temperature were
made simultaneously with the barometric observations,
and these furnished further corrections in the caleulation
of the results.

The elevations above sea-level thus obtained were as
follows :

Station, Cary. Ust.-Rein.
Windsor Station....... 130 feet. 127 feet.
Orford Siding......... 929 « 934 «

Summit of mountain... 2642 « 2683 «

The agreement between the results is quite as close as
could be expected, but it would bLe of much value could a
series of such observations be obtained, as the mean of a
large number of results naturally carries more conviction
with it than that deduced from only two. However, it
may be considered certain that the height of Orford
Mountain is, in round numbers, two thousand six hundred
and fifty feet above the level of the sea.

It might be of intere~t to add that upon a clear day
Montreal Mountain is visible from Orford, as was the case
upon the occasion of the excursion above mentioned, and
conversely, under favorable conditions, Orford is visible
from Montreal Mountain, being seen above and beyond
the middle of the Shefford Mountain group. This group,
as viewed from Montreal, consists of a long ridge towards
the observer’s left, rising towards the right into two
rounded bosses; Orford is seen over the ridge.

McGiLL COLLEGE, June, 1900.
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OLDIIAMIA.
By G. F. MaTtruew, LL.D., F.R.8.C.
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Fig. 1. Fascicle of Oldhamia mag, §, Cambrian, Div. 1D,
Caton's Island, N.B., Canada.

About twelve years ago (1888) the writer collected from
the Cambrian rocksof the St. John Group a fossil which
he thought to be a fascicle of Oldhamia.

The object was not described at the time, because he
had hopes that in later explorations he might meet with
Dbetter examples, or others that would throw a better light
on the structural details of the fossil. This expectation
was not realized, and therefore it seems desirable to put
on record the description of this object, hoping that others
may be able to supplement the information here given.

Oldhamia is an interesting form, of which the first
examples were found in the Wicklow Mountains in Ire- -
land, and were described by Edwa:d Forbes. At first and
for a number of years it was regarded as a characteristic
fossil of the Lowest Cambrian, but later discoveries have
given a wider range to the genus.

Robert Etheridge, Jr., says that Forbes 1erra1ded these
forms as probably belonging to the Polyzoa or Hydrozoa ;
but Mr. Busk, a high authority on the Polyzoa, did not
recognize them as of that class, and suggested that they
might be corallines after the type of Acetabulifera. Rev.
Mr. Berkly also suggested this seaweed as a probable ally,
because the structure, though jointed, showed no trace of
definite cells such as Bryozoa (or Polyzoa) and Hydrozoa
have.
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Prof. H. A. Nicholson in his Palieontology classes Old- -
hamia with the Hydrozoa, but stated that its nature was
uncertain.

This fossil occurs in the finer layers of the green and
purple grits of Lower Cambrian age at Bray Head in
Ireland, where the fronds are in great abundance, matted
together and spread over the surface of the finer layers.
The species which occur here are 0. antiqua and 0. radiata.
Though Goeppert refers them to different genera, some
later observers think they are all of the one speéies, but in
different attitudes of preservation. Radiata appears to be
the form first described, and so would be the type of the
genus. The form figured by Nicholson (after Salter) as
O. antiqua is not of the same type as that which Zittél
figures under the same name. They appear to belong to
different species, and perhaps Nicholson’s figure represents
the type radiata.

Mr. Etheridge says that « Oldhamia must have had o
caleareous or semi-calcarcous structure to have been preserved
at all,” and when one notices how deeply the mould of
this fossil is indented on the surface of the slate, this claim
seems well founded. Mi. Etheridge also remarks of
Goeppert “ that he does not seem to have perceived that
the hard filament must needs have been connected by a
membrane, not quite destroyed, and that the frond must
have been sufficiently hard to impress the sandy deposit
in which they are imbedded.” We (R. Etheridge) place
these singular organisms provisionally in the class
Hydrozoa, believing them to have close affinities with the
Sertulariide, and belong to that group rather than the
calcareous corallines. He also adds that O. antiqua is
raver than the other, but Prof. Nicholson says that O.
antigua is the commoner species.

There seems to be considerable uncertainty still as to
the exact horizon in the Cambrian at which the original
Oldhamia was found. At first the fossil was referred to
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the lowest Cambrian, as the slates and grits of Bray Head
were correlated with the Llamberis slates on.the opposite
side of St. George’s Channel. But there is really no abso-
lute evidence fixing the age of these grits, as the oldest
fossiliferous horizon in this district, with determinable
trilobites, is Ordovician.

On the continent of Europe Oldhamia has been found
in Cambrian beds from the Trimadw downward. Prof.
C. Malaise has found it in the slates of the middle division
of the Cambrian of Belgium ; and also at the base of the
upper division (Salmien), which contains the Dictyonema
zone, he has found remains singularly like this fossil.
Prof. Jules Bergeron, who has studied the Cambrian system
in the south of France, found Oldhamia in the upper part
of the “Olemus Substagi.” It may therefore be looked
for in any part of the Cambrian from the base to the
Dictyonema zone.

Dr. Chas. Barrois has noted the existence of the genus
Oldhamia in the Cambrian rocks of the Pyrenees, but his
species (0. Hovelaquei) differs from O. antigua by its
greater size, by the frond not being jointed appendages,
and by the mode of insertion of the appendages, which are
not branched. He says that the appendages or leaves-
were rigid (as with other species of the genus). He con-
siders that the nearest analogy of this form is with certain
seaweeds of the family Dasycladewr, such as Acrogenia of
the Devonian and Acetabulifera of the Eocene.

Barrois says that Oldhamia is related to several small
forms of Chondrites that appear in the earlier geological
epochs, and are characterized by a frond, erect, divided
into rounded branches more or less numerous, of which
the substance was probably stiff, and of a cartilagenous or
gelatinous nature. Such are several paleozoic Chondrites
described by Goeppert, the Chondritis flabellaris of Saporta
of the Upper Lias, and others. The regular branching of
the stems and the fan-like arrangement of the appendages
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forbids us, he says, from comparing this fossil with the
tracks of worms.

From the above cited authorities it is clear that there
is a wide difference of opinion as to the affinities of Old-
hamia, for while the majority of the English paleontolo-
gists incline to place it with the Hydrozoa, the German
and French writers suppose the genus to belong to the
Alge.

The following brief description is all that can be said
about the St. John Group forms :

OLDHAMIA SP.

A -detached fascicle, having about eleven visible spread-
ing appendages, of which the outer are horizontal and the
others set at a more and more acute angle until the middle
ones are vertical. Several of the appendages are branched,
with branches standing at a wide angle; the appendages
were thick and rigid, sub-lanceolate in form and obtusely
pointed; some appendages are wider than others; they
spring from a common base, which is somewhat nodose.

The fossil is in the condition of a mould in fine argilla-
ceous sandstone; as the rock shows no clear marks of
stratification, it is not known whether the fossil was in a
vertical or horizontal position.

It would seem from the quotations in the earl.er part
of this article that while the writers who have described
species of Oldhamia agree in ascribing to it a frond with
rigid leaves or appendages, there is a great diversity of
opinion as to the substance of which the frond or stem
and branches was composed. In the case of the Acadian
species, however, there is no trace of the original substance,
though the mould is well filled out; it seems most prob-
able, therefore, that the frond was calecarcous. Shells of
Obolus (Botsfordia) in the same layers of sandstone pre-
serve in most cases the greater part of their calcareo-
corneous shells, and their dark color.
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Size—This fascicle is about 7 mm. long (including the
nodular base) and 15 mm. in width. The single append-
ages are about 5 mm. long. ]

Horizon and Locality.—In olive-gray argillaceous sand-
stones of Division 1, Band b, at Caton’s Island, King’s
County, New Brunswick, Canada, in company with
Botsfordia pulchra. Rare.

ProGgress oF GEOLOGICAL WoRrRk IN CANADA
¢ puriNg 1899.
By H. M. Ay1, M.A,, D.Se., F.G.S.,

of the Geological Survey of Canada.

INTRODUCTORY NOTE.

The following synopsis of geological work in Canada for
the year 1899 has been prepared with a view of furnishing
students of geology in Canada with as complete a list of
the writings of those engaged in geological work as pos-
sible. It comprises, besides general geological writings
bearing upon questions of stratigraphy, and nomenclature,
the titles of papers upon other branches of geological work.
These include writings on palwontology, on mining and
kindred subjects. It is one of the difficulties against
which geologists in a young country like Canada hdve to
contend, namely, that there is practically no complete bib-
liography of Canadian geology available. For a number
of years past the writer has attempted to bring together
in the form of a card catalogue the writings concerning
Canadian geology, published both in Canada and elsewhere.

"He will be under extreme obligations to the contributors
of that science who will kindly forward him such titles of
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geological writings as are likely to be of value in compiling
a catalogue of Canadian geological works.

The present list contains one hundred and nine separate
titles of papers bearing on the geology of Canada for 1899,
including one or two records for previous years hitherto
unnoticed. It has been prepared in the hope that it may
serve to fill a want in the direction of bibliographic refer-
ences, without which it is practically impossible to be in
touch with or know what is going on in the scientific world
about us.

ADAMS, FRANK D.

Review of “ Report on the Geology and Natural Resources
on the area included in the Nipissing and Temiscaming
map sheet, comprising portions of the District of
‘Nipissing, Ontario, and of the County of Pontiac,
Quebec.”

Journal of Geology, Vol. 7, No. 7, pp. 713-717, Oct.-Nov.,
1899. Chicago.

ADAMS, FRANK D.
Sir William Dawson (Biographical Sketch of).
(Science, n.s., Vol. 10, pp. 905-910, Dec. 22, 1899), N.Y.
(with portrait). Also in * McGill Outlook,” Montreal,
for Dec., 1899. ’

ADAMS, FRANK D.

Studies in the Geology of the Vicinity of Montreal, which
might be undertaken by members of the Natural History
Society.

Can. Rec. Sci.,, Vol. 8, No. 2, pp. 65-70. July, 1899 (issued
Dec. 30th, 1899), Montreal, Que.

ADAMS, FRANK D, and BARLOW, A. E
(Report of Geological Work of, in Central Ontario) .
Sum. Rep. Geol. Surv. Dept. for the year 1898, pp. 106-111,
1899. Govt. Printing Bureau, Ottawa.

AMI, H. M.
On the Geology of Wolfville, and part of the Basin of
Minas, Nova Scotia.
The Evangeline Journal, Third edition, Season 1899.
Rockwell & Co., Wolfville, Nova Scotia, issued June,
1899.
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AMI, H. M. .
The Mastodon in Western Ontario.
Abstract. Science,n.s., Vol. 7, p. 80, 1898. (Not previously"
recorded).

AMI, H. M.
Sir William Dawson (The Scientific Work of) (in French).
L’Aurore, 34me Année, No. 50, pp. 4-5. Montreal.

AMIL, H. M.

(Notes on general results of a Palaeontological Survey of
numerous outcrops in the Counties of Antigonish, Pie-
tou, Colchester, Cumberland, Hants, and XKings, Nova
Scotia).

Summary Report, Geol. Surv. Dept., pp. 180-182. Govt.
Printing Bureau, Ottawa.

AMI, H. M. '

(List of Fossil Organic Remains from the altered'grey
slates with shaly bands (of the Silurian) from six miles
west of Canterbury Station, along the St. Andrews and
Woodstock branch of the Canadian Pacific Railway).

Summary Report for 1898, Geol. Surv. Dept., p. 137, issued
1899. Govt. Printing Bureau, Ottawa.

AMI, H. M.
On a new or hitherto unrecognized geological horizon in
the Gas and Oil Region of Western Ontario, Canada.
Journal Can. Miping Institute, Vol. 2, pp. 186-191, 2 pl,
1899. Ottawa. (Also issued as separate under cover.) *

AMI, H. M.
Palaeontological Notes (Notice of palaeontological writ-
ings in Summary Rep. Geol. Surv. Dept. for 1898.
The Ottawa Naturalist, Vol. 13, No. 4, p. 116, July, 1899.
Ottawa.

AMI, H. M. .
Excursion to Queen’s Park, Aylmer. (Geology).
The Ottawa Naturalist, Vol. 13, No. 5, pp. 131-132, Aug.
1899. Ottawa.

AMI, H. M.
Excursion to Cumberland, Ont. Geology.
‘  The Ottawa Naturalist, Vol. 13, No. 5, pp. 133-134, August,
1899. Ottawa.
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AMI, H. M.

Report of the Geological Branch for 1898-1899. (Addressed
*“To the Council of the Ottawa Field-Naturalists’ Club,”
March, 1899.)

The Ottawa Naturalist, Vol. 13, No. 9, pp. 218-223, Decem-
ber, 1899. Ottawa.

AMI, H. M.

Belinurus grandaevus, a new species of palaeozoic crus-
taceans, recently described by Prof. T. R. Jones and Dr.
Henry Woodward, from the Eo-Carboniferous of Rivers-
dale, Nova Scotia.

The Ottawa Naturalist, Vol. 13, No. 9, pp. 207-209, Dec.
1899, Ottawa.

AMI, H. M.

(Silurian Fossils recorded from Burnt Island, Manitoulin
Island, the nearest outcrop of fossiliferous limestones
to the Duck Islands, Lake Huron).

Summary Rep. Geol. Surv. Dept. for 1898, p. 179. Govt.
Printing Bureau, Ottawa.

AMI, H. M.
On some Cambro-Silurian and Silurian fossils from Lake
Nipissing, Temiscaming and the Mattawa outliers.
Appendix 2, Pt. 1., Annual Rep. Geol. Surv. Can., Vol. 10,
pp. 289-302, 1899. Ottawa.

AMI, H. M.
(Note on the Geology of the Duck Islands, Lake Huron.)
Sum. Rep. Geol. Surv. Dept., for the year 1898, pp. 176-180.
1899. Govt. Printing Bureau, Ottawa.

BAIN, J. WATSON.
Notes on Working Mines.
Rep. of the Bureau of Mines, Vol. 8, Pt. 2, 1899, pp./275-
279, 1899. Toronto.

BAIN, J. WATSON.
Summer Mining Schools.
Rep. Bureau of Mines, Vol. 8, Pt. 2, pp. 280-282, 1899.
Toronto.

BAILEY, L. 'W.
Triassic ? rocks of Dighy Basin, Nova Scotia.
Nova Scot. Instit. Sci., Proc. and Trans., Vol. 9, Pt. 4, pp.
356-360, 1898, Halifax.
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BAILEY, L. W.
The Mineral Resources of the Province of New Brunswick.
Ann. Rep. Geol.' Surv. Can., Vol. 10, Part M., 128 pp. and
addendum, Ottawa.

BAILEY, L. W. 3
Some typical sections in Southwestern Nova Scotia.
Brit. Assoc. Adv. Sci., Rep. 1897, p. 640, 1898. London,
Brg. (Not previously recorded.)

BARLOW, A. E. (and FERRIER, W. F.)
On the relations and structure of certain granites and
associated arkose of Lake 'iemiscaming, Canada.
Brit. Assoc. Adv. Sci., Rep. 1897, pp. 659-660, 1898. London,
Eng.

BARLOW, A. E.

Report on the Geology and Natural Resources of the area
included in the' Nipissing and Temiscaming map-sheets,
comprising portions of the district of Nipissing, Ontario,
and County of Pontiac, Quebec.

G=ol. Sarv,, Can., Ann. Rep., Vol. 10, pt. I, 302 pp. with 2
appendixes.

BARLOW, A. E. (and ADAMS, FRANK D.)
(Report of the Geological Work of, in Central Ontario.)
Sum. Rep. Geol. Surv. Dept., for the year 1898, pp. 106-111,
1899. Govt. Printing Bureau, Ottawa.

BATHER, F. A.

A record of, and Index to, the literature of Echinoderma
published during the year 1898, with a few items from
previous years.

Zoological Record for 1898. Zool. Soc., Lendon, 1899,
73 pp.

BELL, ROBERT.
Fossil-like forms on the Sault Ste. Marie sandstone.
Abstract, Science, n.s., Vol. 7, p. 80, 1898.

BELL, ROBERT. ‘
‘I'he geological history of Lake Superior. (Advance copy.)
(Read before the Can. Instit. Toronto, Apl. 15, 1899.)
Memorial Volume of Trans. Can. Instit. 1899, Toronto.

BELL, ROBERT.
(Report of geological work of, in the Michipicoten gold-
mining region of Lake Superior, Canada.
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 99-106. 1899.
Govt. Printing Bureau, Ottawa. ~
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BLUE, ARCHIBALD.
Mineral Industries of Ontario, Statistics of 1898.
Rep. Bureau Mines, Vol. 8, pt. 1, 1899, pp. 9-28. Toronto.

BLUE, ARCHIBALD.
Corundum in Ontario.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 241-249, 1899.
‘I'oronto, Ont.

BOYD, DAVID G.
Michipicoten, Mining Division.
Rep. Bureau of Mines (for Ontario), Vol. 8, pt. 1, pp. 100-
105, 1899. Toronto.

BONNEY, T. G.
The Parent-rock of the Diamond in South Africa.
Can. Rec. Sci., Vol. 8, No. 2 (July, 1899}, (issued Dec. 30,
1899), pp. 95-114. 1899. Montreal.

BOW, JAMES A.
Mines of North-wesiern Ontario. -
Rep. Bureau of Mines, Vol. 8, pt.1, pp. 49-99, 1899. Toronto.

B0W, JAMES A,
Lower Seine Gold Mines.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 263-274.
Toronto, Ont.

BROCK, R. W,

’ (Report of geological work of, in West Kootenay, British
Columbia.)

Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 63-71, 1899,
Govt. Printing Bureau, Ottawa.

CARLYLE, W. A
(Mining operations for gold, coal, etc., in the Province of
British Columbia.)
Brit. Col. Ann. Rep. of the Minister of Mines for 1897, pp.
453-460, 1898. Victoria, B.C.

CHALMERS, ROBERT.
(Report on the surface geology and a.unferous deposits of
South-eastern Quebec.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 121-124,
1899. Govt. Printing Bureau, Ottawa.

CHALMERS, ROBFRT.
The pre-glacial decay of rocks in Eastern Canada.

Brit. Assoc. Adv. Sci. Rep. 1897, pp. 655-656, 1898, Londop.. .

17
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CHALMERS, ROBERT.
The gold- bearmg deposits of the Eastern Townships of

Quebec. .
IPederated Can. Min. Instit. Journ., Vol. 2, pp. 13-27, 1897.
Ottawa.

CHALMERS, ROBERT.
Report on the Surface Geology and Auriferous Deposits of
South-eastern Quebec.
Geol. Surv. Can., Ann. Rep., Vol. 10, pt. T, 160 pp., with
map, 1899. Ottawa. (one plate.)

CHALMERS, ROBERT.
(Report on the surface geology of portions of New Bruns-
wick.
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 133-139,
1899. Ottawa.

‘
CHARLTON, W. A,, JR.
Goulais River to Dalton.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 197-204, 1899.
Toronto,

CULEMAN, A. P.
Notes on Western Ontario Goldfields.
Ked. Can. Min. Instit. Journ. Vol. 2, pp. 278-282, 1898.
Ottawa.

COLEBMAN, A. P.
A new Analcite Rock from Lake Superior.
Journ. Geol.,, Vol. 7, No. 5, July-Aug., 1898, pp. 431-436,.
1899. Chicago.

COLEMAN, A, P,
Corundiferous nepheline-syenite from HEastern Ontario.
Journ. Geol.,, Vol. 7, No. 5, pp. 437-444, July-Aug., 1899.
Chicago.

COLKMAN, A. P.
Canadian Pleistocene Flora and Fauna.
Rep. Committee (of Brit. Assoc. Adv. Sci.) to investigate
Canadian Pleistocene Flora and Fauna. Section C, 3pp.
1899. (Dover mecting.)

COLEMAN, A. P.
. Copper in Parry Sound District.
Rep. Bureau of Mines, Vol. 8§, pt. 2, pp. 259-262, 1899.
Toronto.
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COLEMAN, A. P.
Corundiferous nepheline-syenite.
Rep. Bureau of Mines, Vol. 8, pt. 2, pp. 250-253, 1899,
‘I'oronto, Ont.

COLEMAN, A. P.
Copper regions of the Upper Lakes. )
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 121-174, (with
reports by Prof. A. B. Mellincott), pp. 134-141, and 144-
146, 1899. Toronto.

COLEMAN, A. P. (and MELLINCOTT, A. S.)
Michipicoten Iron Range.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 254-258.
1899. Toronto.

DAWSON, G. M.

Summary report of the Geological Survey Department for
the year 1898, (containing also reports of the several
technical officers of the Geological Survey staff, on the
geology, etc.,, of various portions of the Dominion of
Canada.)

208 pp. 1899. Govt. Printing Bureau, Ottawa.

DAWSON, G. M.

(On mammoth and musk-ox remains, from the Saskat-
chewan gold-bearing gravels of the Edmonton district,
Alberta.)

Sum. Rep. 1898, Geol. Surv. Dept., pp. 19-20, 1899. Govt.
Printing Bureau, Ottawa.

DAWSON, SIR J. WILLIAM
Note on an Echinoderm collected by Dr. Ami at Besserers,
Ottawa River, in the Pleistocene (Leda Clay).
The Ottawa Naturalist, Vol. 13, No. 9, pp. 201-202, Dec.,
1899. Ottawa.

(DAWSON, SIR J. WILLIAM.) .
Biographical Sketch by Frank D. Adams, Science, ns.,’
Vol. 10, pp. 905-910, Dec. 22, 1899. Portland.

DE KALB, COURTENAY.
The condition of Ontario mines.
Rep. Bureau of Mines, Vol. 8, pt. 1, pp. 29-48, 1899.
Toronto.
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DOWLING, . B.
(Report of Ceological Work of, in the Lake Nipigon
Region of Omario.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 94 99. 1899.
Govt. Printing Buieau, Ottawa.

DRESSER, J. A.
(Report on the Petrography of Shefford Mountain.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 120-121,
1899. Govt. Printing Bureau, Ottawa.

DRUMMOND, A. T.
The Lake on the Mountain, near Picton, Ont.
Can. Rec. Sci., Vol. 8, No. 2, pp. 90-95, (issued Dec. 30th,
1899.) July, 1899. Montreal.

ELLS, R. W.
Canadian Geological Nomenclature.
Being the presidential address to Section 1V., Roy. Soc.
Can., May, 1899.
Trans. Roy. Soc. Can., Ser. 2, Vol. 5, Sect. 4, pp. 3-38,
1899. Ottawa.

ELLS, R. W.
The Mineral Resources of the Ottawa Dlstmct
The Ottawa Naturalist, Vol. 13, No. 1, pp. 14-21, No. 2, pp.
25-36, 1899. Ottawa. (Issued as separate 20 pp., June,
1899.)

ELLS, R. W.
(Report of the Geological Work of, in Eastern Ontario,
and adjacent portions of Quebec.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 112-119.
1899. Govt. Printing Bureau, Ottawa.

FARIBAULT, E. R.
(Report on the Structural Geology of a portion of the
gold-bearing rocks of Nova Scotia.) -
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 149-159,
1899. Govt. Printing Bureau, Ottawa.

FLETCHER, HUGH.
(Report of the Geology of the Springhill Coal basin, and of
the Iron ore deposits of Whycocomagh, in Nova Scotia.)
‘Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 139-148.
1899. Govt. Printing Bureau, Ottawa.
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FRASER, W. A.
(Report on the actual progress of Boring Operations at
Victoria, and near Pelizan River, Athabasca River.)
Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 32-36, 1899.
Ottawa. Govt. Print. Bureau.

GILPIN, E., JR.

Nova Scotia Gold-fields.

‘“The Mining Journal,” London, England, March 4, 1899,
pp. 247-248. Gives results of work done by Mr. Fari-
bault, of the Geological Survey of Canada. (To be con-
tinued.)

GOODWIN, DR. W, L.
Summer Mining Classes,
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, Toronto, pp. 282-
283, 1899. Toronte.

HOBBS, W. H.
The Diamond Field of the Great Lakes.
Journ. Geol. Vol. 7, No, 4, May-June, 1899, pp. 375-388,
with two glacial maps and 1 table, 1899. Chicago. :

INGALL, E. D.
Canada as a producer of the precious metals.
Journ., Can. Bapker’s Assoc., Toronto, 16 pp., 2 folding
plates, 1899. Toronto.

INGALL, E. D (and DENIS, THEO. C. and T. McLE{3SH.
Annual Report for 1897.
Section of Mineral Statistics and Mines.
Part S, Ann. Rep., Vol. 10, Geol. Surv. Can., 232 pp. 1899.
Ottawa.

JONES, T. RUPERT (and WOODWARD, HENRY.)
Contributions to Fossil Crustacea. .
Geol. Mag., Dec. 4, Vol. 6, No. 423, pp. 388-390, pl. 15, Figs.
2 and 3, 1899. London, Eng.

KAIN, S. W. (and MATTHEW, G. F.)
On Artesian and Fissure Wells in New Brunswick.
Bull. Nat. Hist. Soe. N. Br., No. 17, Art. 7, Vol. 4, pt. 2,
pp. 143-152, 1899. St. John, N.B.



242 Canadian Record of Science.

LAMBE, L. M.

(Notes on the reptilian remains {from the Belly River and
Laramie formations of the North-west Territories of
Canada.)

Sum. Rep. Geol. Surv. Dept., for year 1898, pp. 184-190,
1899. Govt. Printing Bureau, Ottawa.

LAMBE, L. M.
On reptilian remains from the Cretaceous of North-
western Canada.
The Ottawa Naturalist, Vol. 13, No. 3, pp. 68-70, June, 1899.
Ottawa.

LAMBE, L. M.
Notes on a Stromatoporoid from the Hudson River forma-
tion of Ontario.
The Ottawa Naturalist, Vol. 13, No. 7, Oct., 1899, pp. 170-
171, 1899. Ottawa.

LOW, A, P.
(Report of Geographical and Geological Work of, on the
East coast of Hudson Bay.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 124-133,
1899. Govt. Printing Bureau, Ottawa.

MATTHEW, G. F. (and KAIN, S. W.)
On Artesian and Fissure Wells in New Brunswick.
Bull. Nat. Hist. Soc. N.B.,, Nu. 17, Art. 7, Vol. 4, pt. 2, pp.
143-152, 1899. St. John, N.B.

MATTHEW, G. F.
Preliminary Notice of the Etcheminian Fauna of Cape
Breton.
Bull. Nat. Hist. Soc. N.B., No. 18, Vol. 4, pp. 198-208, 4 pls.
(1-4), 1899. St. John, N.B.

MATTHEW, G. F.

Review of preliminary notice of the Etcheminian Fauna
of Newfoundland. From Bull. Nat. Hist. Soc. N.B.,
June, 1899.

Geol. Mag., No. 422, n.s., Dec. 4, Vol. 6, No. 8, Aug., 1899.
London, England.

MATTHEW, G. F.
* A new Cambrian Trilobite.
Bull. Nat. Hist. Soc.,, New Brunswick, No. 17, Artzcle 5,
pp. 136-142, March, 1899. St. John, N.B.
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MATTHEW, G. I.
Studies on Cambrian Faunas, No. 2.
The Cambrian System in the Kennebecasis Valley.
Part I.~—Stratigraphy of the Cambrian in the Valley.
Part II.—Description of the species found.
Trans. Roy. Scc. Canada, Sect. 1V., Vol. 4, new series,
pp. 123-153, Plates I. and II., issued 1899.

MATTHEW, G. F.
Art. I. Preliminary Notice of the Etcheminian Fauna of
Newioundland.
Bull. Nat. Hist. Soc. N.B., No. 18, Vol. 4, pp. 189-197. 1899.
St. Jobn (pls. 1-3).

MATTHEW, G, F.
A Palaeozoic Terrane beneath the Cambrian.
Ann. N.Y. Acad. Sc., Vol. 12, No. 2, pp. 41-56, April, 1899.
New York City.

MELLINCOTT, A. B. (and COLEMAN, A. P.)
Michipicoten Iron Range.
Rep. Bureau of Mines, Vol. 8 pt. 2, pp. 254-258, 1899.
Toronto.

MILLER, WILLET G.
Notes on the Corundum-bearing rocks of Eastern Ontario,
Canada.
Amer. Geol.,, Vol. 24, pp. 276-282, pl. 13, Nov., 1899. Min-
neapolis.

MILLER, WILLET G.
Corundum ana other minerals.
Rep. Bureau ot Mincs, Vol. 8, pt. 2, pp. 205-240, 1899.
Toronto.

McCONNELL, R. G. (and TYRRELL, J. B.)
Preliminary hote of the Gold deposits and Gold mining
in the Klondik2 region, Yukon district.
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 55-62, 1899.
Govt. Printinz Rureau, Ottawa.

McEVOY, J.
(Report of Geological Work of, in Nortbhern Alberta and
the Rocky Mountains, Canada.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 72-86, 1899.
Govt. Printing Bureau, Ottawa.
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McINNES, WM.

Report on the Geology of the area covered by the Seine
River, and Lake Shebandowan map sheets,” comprising
portions of Rainy River and Thunder Bay districts,
Ontario,

Ann, Rep. (pt. H), Vol. 10, Geol. Surv. Can., 65 pp., 2 maps
in case. 1899. Ottawa.

MCINNES, WM.
(ueological Work of, in the Seine River and Shebandowan
map sheets areas.)
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 87-94. 1899.
Govt. Printing Bureau, Ottawa.

PARKS, WM. ARTHUR.
The Nipissing Algoma Boundary.
Rep. Bureau of Mines, Vol. 8, pt. 2, 1899, pp. 175-196.
Toronto.

REED, F. R. COWPER.
Woodwardian Museum Notes, A New Trilobite from Mt.
Stephen, Field, B.C.
Geol. Mag., No. 42, n.s., Dec. 4, Vol. 6, No. 8, Aug., 1899,
pp. 358-361. London.

ROBERTS, AUSTIN.
Nickel Extraction by the Moud process.
Rep. Bureau of Mines for Ontario, Vol. 8, pt. I., pp. 106-
120, 1899. Toronto.

ROBERTSON, WM. FLEET.
Mineral Production, ete., of British Columbia.
Ann. Rep. Minister of Mines for 1898, for B.C., pp. 961-
1230, 1899. Victoria, B.C.

SPENCER, J. W.
Mr. Huddleston On the Eastern Margin of the North

Atlantic Basin.
Geol. Mag., Dec. 4, No. 426, Vol. 6, No. 12, pp. 559-566, Dec.,

1899. London, Eng.

©YRRELL J. B. (and McCONNELL, R. G.)
Preliminary note of the Gold Deposits and Gold mining
in the Klondike region, Yukon district.
Sum. Rep. Geol. Surv. Dept. for year 1898, pp. 55-62, 1899.
Govt. Printing Bureau, Ottawa.
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PTYRRELL, J. B.
(Geological Work of, in Yukon district.)
Sum. Rep. Geol. Surv. Dept. for year 18398, pp. 37-55, 1899.
Ottawa.

VAUX, GEO. and WM. S, JR.
Some observations on the Illecillewaet and Asulkan
Glaciers of British Columbia.
Proc. Acad. Nat. Sc. Philadelphia, pp. 121-124. (12339;.

WEEKS, F. B.
Bibliography and Index of North American Geology, Pal-
aeontology, Petrology and Mineralogy.
Bull. U.S. Geol. Surv., No. 162, pp. 163, 1899. Washmgton.

WELLS, J. WALTER.
* Provincial Assay Office.”
Report of the Bureau of Mines, Vol. 8, pt. 2, pp. 284-289,
1899. Toronto.

WESTON, T. C.
Reminiscences among the Rocks in connection with the
Geological Survey of Canada.
Printed for the author, 1899. Toronto.

WESTON, T. C.
Notes on a Geological trip over a portion of the Canadlan
North-west Territories.
The Ottawa Naturalist, Vol. 13, No. 8, pp. 177-187, Novem-
ber, 1899. Ottawa.

WILCOX, WALTER D.
A certain type of Lake Formation in the Canadian Rocky
Mountains.
Journ. Geol.,, Vol. 7, pp. 247-260 (4 types of lake), May,
1899. Chicago.

WHITEAVES, J. F.
Recent Discoveries of Rocks of the age of the Trenton
formation at Akpotok Island, Ungava Bay, Ungava.
Amer. Journ. Sci.,, Vol. 7, pp. 433-434, 1899. New Haven.

WHITEAVES, J. F.
The Devonian System in Canada.
Address by J. F. W., vice-pres. and chairman of Section
E, Amer. Assoc. Adv. Sci, Columbus, Ohio, meeting,
Aug. 21-26, 1899, 31 pp., 1899. Easton, Pa.
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WOODMAN, J. EDMUND.
Studies in the Gold-bearing Slates of Nova Scotia.
Proc. Boston Soc. Nat. History, Vol. 28, No. 15, np. 375-
407, with three plates. Boston, March, 1899.

WOODWARD, HENRY (and JONES, T. RUPERT.)
Contributions to Fossil Crustacea.
Geol. Mag., Dec. 4, Vol. 6, No. 423, pp. 388-390, pl. 15, figs.
2-3, 1899. London. '

WOODWARD, HENRY.
sir William Dawson, C.M.G., LL.D. (Edin.), D.C.L., .R.S,
P.G.S.
Geol. Mag., Vol. 6, Dec. 4, whole No. 426, No. 12, pp. 575-
578, 1899. London. ’

WRIGHT, FREDERICK G.
A new method of eftimating the age of Niagara Falls.
Appleton’s Pop. Sci. Monthly, June, 1899, 10 pp. and 6 figs.,
1899. New York City.

DY

PROCEEDINGS OF THE NATURAL IIISTORY SOCIETY.

MoxTREAL, November 27th, 1899.

The first monthly meeting of the Society was held this
evening.

PrESENT—Walter Drake, in the chair; Dr. Campbell,
J. A. U. Beaudry, J. S. Buchan, J. H. Joseph, Canon
Ellegood and C. S. J. Phillips and others.

The minutes of the previous meeting were taken as read.

It was then moved by the Rev. Robert Campbell, D.D.,
and seconded by J. S. Buchan, Q.C, and unanimously
resolved, that :—

« The Natural History Society of Montreal place on
record its sense of the deep loss it has sustained in the
decease of Sir J. William Dawson, its Honorary President.
From the date of his entering upon office as Principal of
MecGill University, he took a deep interest in the Society,
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recognizing its importance as an agency for extending a
knowledge of science in the community and as a centre
for rallying scientific workers, the success of which he felt
must re-act favorably upon his own work in the Univer-
sity. He was the mainstay of the Society for upwards of
forty years, and his communications to its proceedings
would fill many volumes.

“ He also early perceived how important it was that the
Society should have a periodical of its own, through which
the researches carried on under its auspices could be com-
municated to the world; and he loyally supported the
CANADIAN Narturarist, and afterwards the REcorp or
SCIENCE, by publishing first in them a large proportion of
his papers on scientific subjects, his articles in the succes-
sive series of the periodical numbering in all 168, whilst
he was joint author of three additional articles.

“ The Society showed its appreciation of his eminence
in the scientific world as well as the work he was doing
for itself by electing him twenty times to the annual
presidency, while for the last ten years he was chosen
Honorary President.

* He attended its mweetings with unvarying regularity
until failing health hindered, and to the last he took the
deepest interest in its welfare.

“ His memory is warmly cherished by the members of
the Society, as his presence at its meetings for so long a
period was an inspiration to those who had the privilege
of associating with him.”

It was unanimously resolved that a copy of the above
resolution should be sent to Lady Dawson.

MgzMBERS.—Moved by J. A. U. Beaudry, seconded by
J. S. Buchan, that the rules be suspended and the follow-
ing be elected as members:—Ludger Larose, ordinary;
Miss J. Cairnie, J. A. Dresser and Miss L. J. Binmore,
associate.

It was resolved on motion that the following two papers



248 Canadian Record of Science.

be taken as read, and be inserted in the CANADIAN RECORD
OF SCIENCE :—* Phenological Observations in Canada,” by
A. H. Mackay, LL.D., F.RS.C, of Halifax, N.S.; a]so the
« Lake-on-the-Mountain,” near Picton, Ont., by A. T.
Drunmmond, LLD.

A special communication by Rev. Robert Campbell
on “The Plants of the Rocky Mountains” was then list-
ened to with the greatest interest, the pleasure being
considerably enhanced by the illustrations from Mr. Van
Brunt’s colored lantern slides.

DoxarioNs.—White Seal; donor, W. Walker, 295 St.
Urbain Street. Bald-headed Eagle, shot at Brome Lake,
August, 1899 ; donor, Roland C. McGowan. King Rail
(or loomn), shot at Sabrevois, P.Q., October, 1899. Euthia
Olivacea ; donor, B. S. Bowdish, San Juan, Porto Rico.

MoxnTREAL, January 29th, 1900.

The second monthly meeting of the Society was held
this evening, Janunary 29th, 1900, at 8 o’clock.

PresENT—Prof. Frank D. Adams, Vice-President, in the
chair; Rev. Dr. Campbell, J. A. U. Beaudry, O. E. Leroy,
B.A.; Edgar Judge, Rev. G. Colborne Heine, C. T.
Williams, . S. Ross, H. McLaren, J. S. Buchan, Q.C.; "~
C. 8. J. Phillips and others.

The minutes of the previous meeting were read and
confirmed.

COMMUNICATIONS.—A letter was read from Lady Dawson
acknowledging receipt of the letter of condolence. A
letter was also read from Lachlan Gibb, 7¢ « Mosquitoes.”

ComyitrEES.—Mr. C. S. J. Phillips reported that tne
programe for the Somerville Course was nearly completed.

The Rev. Dr. Campbell reported in connection with the
provincial grant that the application had gone forward,
and requested that members would put themselves per-
sonally in communication with members of the Legislature.
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MEeMBERS ELECTED.—Moved by C. T. Williams, seconded
by Edgar Judge, that the by-laws be suspended, and that
the following persons be elected :—Mr. J. Low, ordinary ;
Mr. Carey G. Joseph, associate.

Parer.—O. E. Leroy, B.A, then read a communication
on “The Physical Features of Cape Cod,” which provoked
many questions and an animated discussion.

A vote of thanks was moved by the Rev. Dr. Campbell,
seconded by J. A. U. Beaudry, expressing the great obli-
gations of the Society to Mr. Leroy for his very interesting
paper.

H. M. Ami, D.Sc, F.GS., not being present, Dr.
Campbell read his paper on the “ Subdivisions of the Car-
boniferous System in Eastern Canaaa.”

A vote of thanks was moved by the Rev. G. Colborne
Heine, seconded by J. S. Buchan, Q.C.

The meeting then adjourned.

MonTREAL, February 26th, 1900.

The third monthly meeting of the Society was held this
evening at 8 o'clock.

PresExT—J. A. U. Beaudry, in the chair ; J. S. Buchan,
Q.C.; E.T. Chambers, Jos. Fortier, Rev. Dr. Campbell,
Prof. Donald, C. S. J. Phillips, and many others, including
six of Prof. Donald’s pupils.

The minutes of the previous meeting were read and
confirmed.

The report of the Council was taken as read, all mem-
bers being present.

Vore or CONDOLENCE—On motion, the Rev. Dr.
Campbell, and C. S. J. Phillips, recording secretary, were
appointed to draw up a suitable minute regarding the
great loss the Natural History Society has sustained in
the sudden death of Mr. Walter Drake, one of its vice-
presidents and the chairman of one of its important com-
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mittees, and to communicate the same to the family of the
deceased.
The following is the resolution adopted :

“In recording its sorrow at the sudden death of
Mr. Walter Drake, one of the Vice-Presidents of the
Natural History Society of Montreal, and Chairman of its
Membership Committee, the Society would express its
appreciation of his high and noble qualities as a citizen.
Tvery good cause found in him an earnest advoeate.
Himself possessed of a cultured mind and varied stores of
information, he was keenly alive to the valuable service
which the Natural History Society, through its Museum,
its lectures and its library, is rendering to the citizens of
Montreal as a means of promoting especially a knowledge
of the wonderful works of God, and he was always ready
to aid it both by contributions and personal endeavors on
its behalf. Among the last of his acts before finally
leaving the city was to address a communication to the
Quebec Government in its interests. For these reasons
the Natural History Society begs to assure his stricken
family that it sincerely shares in their sorrow over his
decease.”

The attention of the Society having been also drawn to -
the loss which the Hon. Justice Wurtele, one of the Vice-
Presidents of the Natural History Society, had sustained
in the death of his son, the Society agreed to record its
sympathy with him in his bereavement, and the same
Commiittee was appointed to frame a suitable minute and
forward it to him in the name of the Society.

MevBer ELECTED.—The rules having been suspended,
the following gentleman was unanimously elected an
ordinary member :—Dr. Louis Laberge.

The Rev. Dr. Campbell then read his paper on « Cap-i-
PAigle Plants not previously reported,” which proved
very interesting.
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A vote of thanks was moved by J. S. Buchan, seconded
by E. T. Chambers, and carried unanimously.

Prof. J. T. Donald, M.A., then gave his ¢ Notes on
Recent Laboratory Investigations,” which imparted some
very valuable information respecting Iron Ores, Water
Supply, Food Matters, ete., ete.

An interesting discussion ensued, which was carnestly
taken up by the members present.

Dr. Campbell moved and J. S. Buchan seconded a vote
of thanks to’'the eminent Professor for his very valuable
aud interesting paper.

MoxTreAL, March 26th, 1900.

The fourth monthly meeting of the Society was held
this evening at 8 o’clock.

PresENT—Rev. Robert Campbell, Vice-President, in the
chair; J. H. Joseph, Joseph Fortier, E. T. Chambers,
H. McLaren, J. A. U. Beandry, Albert Holden, Prof.
MaeBride, R. C. Adawms, Prof. Penhallow, Dr. Jackson,
Prof. Donald, the Recording Secretary, and about twenty
others.

The minutes of the last meeting were read and con-
firmed.

MEMBERS ELECTED.—Ou wotiou, the rule was suspended
and the following members were elected :—Madame
Herveiaux, ordinary, proposed by A. Griffin, seconded by
C. S. J. Phillips; John Fair, ordinary, proposed by
tev. . Campbell, seconded by C. S. J. Phillips.

After routine business the following communications
were given to the Society: “On Canadian Marine
Biological Station,” by Dr. I. 8. Jackson, Demonstrator of
Zooldgy in McGill College. The subject was treated
under two heads—Seientific and Kconomic. This inter-
esting paper was listened to with more than ordinary
attention, as this Society had something to do with its
inception.
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Prof. Penhallow made a few remarks, stating that the
Government had voted $5,000 for construction and
$2,000 per annum for five years for its maintenance.

Prof. MacBride, in a few well chosen words, stated that
he had spent some time at Naples and also at Plymouth,
England, at the stations in those places. At the St.
Lawrence station, although the temperature was low,
there were lots of food supply for fishes.

Dr. Jackson made replies to several questions put to
him,

A vote of thanks was then moved by E.T. Chambers,
seconded by F. W. Richards, and carried unanimously.

“The Rock Formation of the Bermudas,” by J. 5. Buchan,
Q.C., B.C.L., was then given, and proved very interesting.
It was illustrated by nwinerous specimens, which drew
forth remarks from Prof. MacBride, who spoke of
Darwin’s opinion on the formation of the Coral islands.

Several other remarks were made by different members.

A vote of thanks was moved by J. H. Joseph, seconded
by J. A. U. Beaudry, and unanimously carried.

The meeting then adjourned.

MoxNTREAL, April 30th, 1900.

The fifth monthly meeting of the Society was held this
evening at 8 o’clock.

PrEsENT—DRev. Robt. Campbell, D.D., in the chair;
F. W. Richards, J. A. U. Beaudry, Edgar Judge, E. T.
Chambers, J. S. Buchan, Dr. Jackson and a number of
others.

The minutes of last meeting were read and confirmed.

MEMBERS ELECTED.-—On motion, the rule was suspended
and the following were elected as members :—Oswald H.
Duckett, ordinary, moved by A. Griffin, seconded by
C.*S. J. Phillips; E. S. Phillips, ordinary, moved by
A. Guiffin, seconded by C. S. J. Phillips; Lieut.-Col.
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John Bayne MacLean, ordinary, moved by Dr. Campbell,
seconded by Edgar Judge; D. W. Ross, ordinary, moved
by Edgar Judge, seconded by Dr. Campbell: W. A.
Hastings, ordinary, moved by Edgar Judge, seconded by
Dr. Campbell; F. C. Emberson, associate, moved by
A. Holden, seconded by Dr. Campbell.

Mr. E. Chambers then announced several additions
to the Library, and Mr. Alfred Guiffin, the Curator,
reported the following list of donations to the Museum :—

A. A. McCulloch, 20 MecTavish Street, about 2,000
Shells, a number of Eggs, a number .of Mineral Speci-
mens, a small number of Fossil Shells, a Girdle from the
Sandwich Islands; Alfred Joyce, Phillips Square, Duck
Hawk, shot on mountain, March, 1900 ; G. Egg, 24 Tupper
Street, Garter Snake, 3 feet 4 inches long (abnormally
large), taken at Abbotsford, July, 1899 ;J. A. U. Beaudry,
107 St. James Street,a number of Geological Specimens.

A vote of thanks was then moved and seconded to the
various donors and unanimously earried.

The following communications were then given to the
Society :—*“The Rate of Propagation of the Venous
Pulse,” by W. S. Morrow, M.D., which was listened to
with great interest.  Questions were asked by several of
the members, and answered by Dr. Morrow, after which
a vote of thanks was moved by J. A. U. Beaudry, seconded
by Dr. Jackson, and carried unanimously.

“Note on the Glaciation of Mount Orford, P.Q.” by
J. A. Dresser, ML.A., was then read by Dr. Campbell in the
absence of the author.

Dr. Campbell also read a paper by G. ¥. Matthew,
LLD., FRS.C, on “A Forest Fire at St. John about
2,000 Years Ago.”

It was then moved by Edgar Judge, seconded by
A. Holden, and carried, that the thanks of the Society be
tendered Messrs. Dresser and Matthew.

The meeting then adjourned.
18
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MOXNTREAL, 28th May, 1900.

The sixth monthly meeting of the Society was held this
evening at .15 o'clock.

PreseNxr—J. H. Joseph in the chair; Rev. Robert
Camphbell, D.D., J. S. Buchan, C. T. Williams, Jos. Fortier,
P. S. Ross, K. T. Chambers, Edgar Juuge, Ludger Larose,
P. Norris, Mr. Ryan, Mr. Patterson and the Recording
Secretary.

The minutes of the last meeting were read and con-
firmed.

After routine business the following papers were read
by Rev. R. Campbell, D.D.:—Oldhamia,” by G. F.
Matthew, LL.D., F.R.S.C, of St. John, N.B,, and “ Some
Fungi on Staphylca "Trifolia,” by J. Dearness, of Normal
School staff, London, Ont,.

On motion of Dr. Campbell, seconded by Edgar Judge,
a vote of thanks was tendered to the authors of the above
interesting papers. Carried unanimously.

This being the date appointed for the annual meeting,
and many of the members being absent, it was moved by
C. T. Williams, seconded by Jos. Fortier, “that this
meeting be adjourned until Monday, June 4th, for the
reception of annual reports and the election of officers for
the session of 1900-1901.”

The meeting then adjourned.

MONTREAL, J une 4th, 1900.
ADJOURNED AXNUAL MEETING.

The adjourned annual meeting was held this evening in
the Library.

Prisexr—D>Rev. Robert Campbell, D.D., in the chair;
A. Holden, P. S. Ross, J. H. Joseph, H. McLaren, F. C.
Ewmberson, J. B. Williams, Jos. Fortier, F. W. Richards,
John Harper, H. H. Lyman, J. S. Buchan, A. Griffin, Hon.
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J. K. Ward, H. Vennor, Rev. G. Colborne Heine, and the
Recording Secretary.

Mixvres.—It was moved by J. H. Joseph, seconded by
E. T. Chambers, and carried, « That the minutes be taken
as read.”

The Curator reported the following donations to the
Museum :—

Specimens of Mica from Burgess, Ont.; donor, Rev. R.
Campbell. Iron Ores and Fossils froian Nova Scotia;
donor, P. S. Ross.

The Librarian reported that he had reccived for the
Library a copy of Wood’s “ British Song Birds;” donor,
Mrs. Alfred Griffin.

A vote of thanks was unanimously accorded to the
above donors.

It was proposed by J. H. Joseph, seconded by J. B.
Williams, and carried, “ That the general discussion on the
reports should be made after the whole of the reports were
read.”

AxxvuaL Rerorrs.—The following reports were then
read :—Couneil, A. Holden; Treasurer, ¥. W. Richards;
Curator, A. Griffin; Librarian, E. T. Chairbers; Lecture
Committee, C. S. J. Phillips; Editing Committee, Dr.
Campbell; Field Day Committee, Dr. Campbell and J. S.
Buchan. .

Moved by F. W. Richards, seconded by Jos. Fortier, that
reports be received and adopted. ‘

Discussion oN RRErorTs.—John Harper raised the ques-
tion of the mitoyen wall rights in connection with the
work being done in the hall. J. 8. Buchan, Q.C,, stated
that anyone could get them by paying for them.

J. H. Joseph suggested that the incoming Council
should take measures Lo assist the Librarian.

The Rev. Dr. Campbell responded on behalf of the presi-
dent, Prof. Wesley Mills, who was unavoidably absent in
Europe, that he was proud to state that the efforts made
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and results obtained by the Society were superior to those
of any previous year: The fact of the Museum being open
free, with daily admission, ought to establish a great claim
upon the public. The great success that had attended the
excursions of the Field Committee, the Saturday After-
noon Talks with the Juveniles and the increased attend-
ance at the Somerville Lectures were most encouraging.
Although regretting that the number of working natural-
ists was not so numerous as might be wished, yet there
was a noticeable increase in the workers, who were evi-
dently taking more interest in the study of nature.

He also referred to the number of muscums that had
been established in all towns in the United States and were
benetited and supported by municipal grants or the gifts
of private individuals, and expressed his deep regret that
such an important institution as the Natural History
Society of Montreul was deprived of any such assistance.

The Treasurer, F. W. Richards, stated that the most
rigid economy had been observed during the year, and
suggested that a special fund should be organized for the
future publicatior ~f the RECORD OF SCIENCE.

P. S. Ross express d his deep regret at the stoppage of
the Provincial grant to the Society, and urged the advis-
ability of adding to the “ Endowment Fund.”

The Hon. J. K. Ward wished that special efforts should
be made to increase the number of life members, and inti-
mated that he would be pleased to become one.

A letter was read from the Hon. Mr. Justice Wurtele,
regretting that owing to his judicial duties, he was unable
to be present, but cordially wishing the Society every
suceess.

Erection or Orricers.—It was moved by A. Holden,
and seconded by J. S. Buchan, Q.C., and carried unani-
mously, that Lord Strathcona and Mount Royal be the
Hon. President of the Society.

The President then vacated the chair, which was tem-
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porarily filled by J. H. Joseph, who proposed, seconded by
J. S. Buchan, “that the Rev. Dr. Campbell be the Presi- -
dent of the Society for the ensuing year.” Carried by
acclamation. .

Messrs. H. McLaren and Jos. Fortier were then
appointed scr itineers, and the following gentlemen were
nominated and balloted for to act as Vice-Presidents :—
Hon. J. X. Ward, Prof. MacBride, Dr. Adams, Prof.
Harrington. Hon. Justice Wurtele, C. T. Williams, J. H.
Joseph, A. Holden, Dr. T. Wesley Mills.

It was then moved, seconded and carried, that the fol-
lowing gentlemen be elected to their respective positions :—
C. 8. J. Phillips, Recording Secretary; J. S. Buchan,
Correspouding Secretary ; F. W. Richards, Treasurer;
Alfred Griffin, Curator.

MgeyBERS oF Couxci® —Albert Holden, Chairman ;
J. A. U. Beaudry, C.E.; E. T. Chambers, Joseph Fortier,
N. N. Evans, Edgar Judge, Dr. Girdwood, H. McLaren,
John Harper, Geo. Sumuer.

Epmrixg AXD  ExcHaNGE CoaMITTEE.—Rev. Robert
Campbell, M.A., D.D., Chairman; Frank D. Adams,
PhD, FRS.C.; J. S. Buchan, Q.C.; Prof. J. T. Donald,
A. T. Drunmond, LL.D.; Prof. E. W. MacBride, M.A.;
G. W. Matthew, St. John, N.B.; T. Wesley Mills,
M.A., M.D.; J. T. Whiteaves, Ottawa.

LiBrary CoMMITTEE—E. T. Chambers, Chairman ;
J. A. U. Beaudry, CE.; A. E Norris, Jos. Fortier,
Alfred Griffin, G. M. Tod, C. T. Williams.

The meeting then adjourned.
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Reprort or COUNCIL.

The Chairman of Council begs to submit the followmo'
report for the year ending \Lty 30th, 1900 :

During the year elght meetings of Council have been
held, at which reports of the different Committees were
received, and all other business of the Society discussed,
before being submitted to the regular monthly meetings of
the Society.

The regular monthly meetings have been held as usual.
The following papers, arranged for by the Leciure Com-
mittee, were read at these meetings:

November 27th, 1899.—“The Plants of the Rocky
Mountains,” by Rev. R. Campbell, D.D.

January 29th, 1900.—“ The Physical Features of Cape
Cod,” by O. E. Leroy, B.A.  “ The Subdivision of the Car-
boniferous System in Hastern Canada,” by Prof. H. M.
Ami, D.Se., F.G.S.

February 26th.—« Cap-a-'Aigle Plants not previously
reported.” Rev. R. Campbell, D.D. «Notes on recent
Laboratory Investigations.” DIrof. J. T. Donald, M.A.

March 26th.-—« On Canadian Marine Biological Station.”
Dr. F. S. Jackson. “The Rock Formation of the Bermu-
das.” J. S. Buchan, Q.C,, B.C.L.

April 30th.—“ The Rate of Propagation of the Venous
Pulse.” W.S. Morrow, M.D. “Note on the Glaciation
of Mount Orford, P.Q.” J. A. Dresser, M.A.

April 30th.—“ A Forest Fire at St. Johu about 2000
years ago,” by G. F. Matthews, LL.D., FR.S.C.

May 28th.—« Oldhamia.” G. F. Matthews, LL.D,
F.RS.C. “Some Fungi on Staphylea Trifolia.” J. Dearness.

New members elected during the year: 13 ordinary,
three associate and two life members.
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We regret to have to record the removal by death of the
following members :

T. J. Claxton, Sir J. W. Dawson, Walter Drake, E. K.
Greene, James Johnston, Hugh McLennan, John Stirling,
F. Wolferstan Thomas, J. H. Winu.

The “ Somerville Conrse” of six lectures and the “ Half
Hour Talks to Young People” on Saturday afternoon of
eight lectures, all of which were illustrated by the electric
lantern, were most successful, and the Lecture Committee
who arranged for these lectures are to be congratulated on
the great success of the same.

The Anunual Field Day Excursion to Montfort was held
on June 10th, and was largely attended, by about 270
members and their friends, and was in every way a
suceess.

An agreement has been made with Mr. Kearney to close
up the two windows in the large hall, for the sun: of $200,
also for the purchase of the mitoyen rights, which are to
be paid for at the current value of same. The deeds for
this transaction are now being prepared. A

A. HoLDEN,
Chairman of Cowuncil.

ANNUAL REPORT OF EDITING AND EXCHANGE COMMITIEE.

Your Editing and Exchange Committee beg leave to
report that, as instructed a year ago, they have continued
the publication of the RecorD orF SCIENCE, three numbers
of Volume VIIT being since issued,and the fourth number
being now in the printer’s hands. Interesting and valu-
able material has been furnished by the correspondents of
the Society, residing in other parts of the Dominion, as
as well as by the local members; and so far there has
been sufficient matter always on hand to make up each
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number, as the time for going to press came round. The
three numbers issued during the year have received favor-
able notice from the press and correspondents; and your
Committee trust that the journal’s reputation has been
fairly well sustained in their hands. A large number of
valuable scientific periodicals has been received in
exchange, in which there is a record of the progress made
in science during the past year. These are valuable for
reference, and may be consulted by members of the Society
who are interested in one or other of the branches of
Natural History.
In name and by authority of the Committee.

ROBERT CAMPBELL,
Chatrman.

i

MoxTREAL, June 4th, 1900.

~ MuseuM RErort, SEssioN 1899-1900.

GENTLEMEN,—I have devoted considerable time and
attention to the requirements of the Museum, but the
work has been of a limited character, chiefly owing to the
want of space.

Acting on the suggestion of my predecessor, Iam clea»-
ing and re-arranging the fossil collection in the same
manner as was done with the shells.

Some of the large mammals have been cleaned with
benzine and freed from moths. I have also treated sowme
of the birds in the same way.

I am glad to say that the donations during the past
year have been of a valuable character. Among the most
important were a large collection of shells, numbering
2000 specimens; also a number of geological specimens,
fossils, eggs, and a girdle from the Sandwich Islands; the
whole donated by A. A. McCulloch, Esq.
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We are also indebted to Mr. Alfred Joyce for a fine
specimen of the Duck Hawk (falco peregrinus wvia
“ anatum ) shot by one of his employees on the mountain
during the month of March. This is the first instance on
record of its having been observed in Montreal.

A very fine white seal was presented by Mrs. W. Walker,
and a number of plants by the Rev. R. Campbell, D.D.

The attendance at the Museum was nearly double that
of last year, probably owing to the free admission every
day.

The Saturday afternoon lectures were well attended,
the electric lantern adding considerably to the interest.
Many of the audience also visited the Museum.

When time will permit, I would suggest that a iist of
our duplicates be printed in the RECORD OF SCIENCE. This
would be the means of securing by exchange many speci-
mens of which we are in need.

The Saturday afternoon excursions inaugurated by the
Field Work Committee should be the means of adding
wany specimens to our “ Local-Collection.”

In conclusion, I would again call your attention to the
want of space, a fact that prevents us from displaying
many hundreds of specimens now unavoidably stowed
away.

Respectfully submitted,
ALFRED GRIFFIN,
Curator.

REPORT OF THE LIBRARIAN.

It gives me great pleasure to be able at last to report
that a catalogue of the books in the cases in the Library,
with the exception of those in the French and German
languages, has been completed and the whole re-arranged.
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All the works on the shelves are represented by cards,
which will be arvanged in proper cases according to sub-
jects. The number of books catalogued is 2428. Many
of these were presented by their authors to the Society,
but by far the greater number have been received as
exchanges for the Cawapiay NaTuranisT and for the
CANADIAN REeCORD or SCIENCE. Other valuable works
have heen presented by the U. S. Geological Survey, the
Canadian Geological Survey, and the Smithsonian Insti-
tution. )

Besides the books in the Library, some 350 volumes
have had to be placed in the committee room on the oppo-
site side of the hall. These cannot be catalogued until
some arrangetnents have been made for providing proper
accommodation for them aud for books which are continu-
ally being received, as well as for the large number of
volumes awaiting binding. This want of space will, I
trust, be taken into serious consideration by the House
Committee. :

As regards the binding, does it not seem a pity that the
latest works of scientific interest should be really out of
reach of members while the matter is fresh and of the
greatest use 2 Above 300 volumes have already been made
up, and many more will be ready in a very short time.
It is therefore hop. d that the Council will see the neces-
sity of furthering the interests of the Society by making a
liberal grant for binding 350 volumes.

In going over the contents of the Library I find that
the Society is in possession of several very old and valu-
able works. Among these are the following :

1. Historia Plantarum. 3 vols. Joanni Raio. 1686.

2. History of Four-footed Beasts and Serpents, collected
out of the writings of Conradus Gesner and others
by Edward Topsel. Many curious engravings. 1608.

3. Historia Muscorum. J. J. Dillenii. 1811. With
copper-plate engravings.
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. Harmonicon Ceeleste. An Absolute and entire piece
of Astronomie. By Vineent Wing. London, 1651.

. Les Reports des divers special cases flrgue & adjude en
le Court del Bank le Roy. Black letter. 1683.

The Herball or Generall Historie of Plantes gathered
by John Gerarde. Enlarged and Amended by Thos.
Johnson. London, 1636.

Hakluyt’s Voyages (great part in black letter). Lon-
don, 1589.

Biblia Sacra. A. Theodore Beza. Amstelecedami, 1551.

Italian Grammar. 1639.

Ovid. Bound in wooder boards. 1531.

Many of these are in poor condition, and it would be-

the credit of the society if they could be put in a better

state.

do

I have to acknowledge the receipt of the following
nations :
From the late Walter Drake, Esq.:
Pyrenomycetes, by Ellis and Everhart.
Lichenology.
Mosses, by Lesquereux & James.
From Mrs. Griffin—Wood's British Song-Birds.
From the Leigh Baron Trust.—Biological Experimenta-
tion. Dr. Richardson.
From Dr. H. Ami, of Ottawa.—18 pamphlets on scien-
tific subjects, by the donor.
I canpot close this report without acknowledging the

great help I have received from Mr. Griffin, who has
spent so many hours with me in the Library, and without
whose help the work of arranging and cataloguing the
Society’s works could not have been so nearly completed.

Respectfully submitted,

E. T. CHAMBERS,
Hon. Lithrarian.
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NATURAL HISTORY SOCIETY OF MONTREAL

IN ACCOUNT WITH

F. W. Ricuarps, Hon. Treas.

STATEMENT.
To cash on hand June 1sf, 1899...... ........... $162 83
*“ Receipts:—
Rents......oo. cooiovin, ..$803 50
Members’ Subseriptions. ... 630 00
Field Day Surplus.. .... 53 59
Donations ...... .. ....... 27 75
*Entrance Fees Museum ... 13 30
RECORD OF SCIENCE................ 6 65
Sale of 2Boxes....l.... ........... 50
-— 1535 29
By Disbursements : —
A. Griffin, Salary....... . .. ..... 8552 00
RrEcorD oF SCIENCE. .... .. ...... 210 39
Sundry Expenses..... ... ....... 197 92
Lighting ............ ... ..., 137 00
Insurance 3 years..... ...... ..... 127 50
Fuel ....... ..... 111 41
Repairs...... ...... ... ... 95 51
Printing............. ... oL 7279
Lecture....... e e e+ e+ ... BT B0
FTaxes..... ... . eieieiiii ol 49 02
Commissions on Collections.... ... 46 37
Museum........ ........oi. .. .24 20
Library ... ... . .o L 17 85 -
- $1699 46
*¢ Interest on Overdraft ............. e 41 88
** Bank Overdraft Ist June, 1899....... ........ 492 60
t““ Cashonhand.............. ...... . R 15 68
To Bank Overdraft 31st May, 1960, ........ .. . 551 50

*3}useum open free after Aug. ist, 1599.

$2249 62 $2249 62

tIucluded in this amount is a speclal assessment §14.10 for opening Inspector Street
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CASH ACCOUNT.

To Balance on hand June Ist, 1899............... 8 162 83
‘¢ Receipts as per Cash Book. ..... . . 1535 29
** Loans ¢ PBank ¢ ce e oo L. 72530
By Deposits ** e e e e 666 40
*«¢ Interest °¢ D 41 88
* Disbursements as per Cash Book............ . 1699 46
“Cashonhand... ... ... ...t Lol 15 68

$2423 42 $2423 42

BaNk AccousT.

Due Bank lst June, 1899 ........... .. ........ <7 492 60
‘“ “ NewULoans........... ....... ..... 725 30

Paid ¢ onaccount Loans..... ... .. ... .. 666 40

Due ¢ 3lst May, 1900... . ................. 551 50

$1217 90 81217 90

Montreal, May 31st, 1900.
Audited and found correct. JosePH FORTIER.

C. T.WiLLIAMS.
*315.08 of this was paid on last year’s foans.

Duck Hawk oxn MouNT ROYAL.

Among the many interesting donations to the Natural
History Society’s Museum during the past year one of the
most unique and rare was a a fine spacimen of the Duck
Hawk (Falco Peregrinus, variety anatum), presented by
Mr. Alfred Joyce, of Montreal. It was shot during the
month of March by one of his employees on Mount Royal,
and is the first authenticated instance on record of its
having been observed in the vicinity of Montreal.

E. D. Wintle in his “ Birds of Montreal ” refers to it as
follows :—¢ Summer resident,” scarce. While out.black
duck shooting in the first week of October, some years ago
on Lake St. Peter, a duck hawk swooped down on the live
decoy ducks, breaking the wing bone of one of them, bus
the ducks evidently saw the hawk coming, as suddenly,
uttering loud quacks of alarimn, they dived under the water
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just in time to save themselves from the hawk, which
passed so quickly over them that 1 could not get a shot at
this terror of the ducks. The late M. (,nnlhelcl received
a beautiful pair of these hawks to stuff’ for the Museum
of the Natural History Society of Montreal, from Mr. N.
C. Fisk, of Abbottsford, which were shot May 7, 1890, on
Yamaska Mountain, at Abbottsford, about 40 miles east
of Montreal. Mr. Fisk said this pair of duck hawks had
a nest on the western side of the mountain, and he has
observed this species there every year for forty years past.

He took two eggs of the duck hawk in April, 1891,
there, from under a rocky ledge; no material was used
for the nest, only a slight hollow scratched out by the
hawks under a shelving rock.  These eggs were presented
to the Museum of the Natural History Society of Mont-
real by Mr. Fisk, and.his son kindly gave me a fine female
specimen of the duck hawlk which he shot about April 18,
1892, on Yamaska Mountain, and it is now in my collec-
tion of birds’ skins; so that it appears the locality is a
very attractive one for this species for a breeding-place,
because when a pair of these hawks are shot there another
pair takes their place. M. Fisk wrote to me, under date
of May 4, 1893, that the hawks were there and had been
for some time past, and that he heard them “squeal”
to-night for the first time; and writing again, under date
of June 10, 1893, he said that his son Imd shot one of the
hawks, but could not obtain the other one. He kindly
sent me the one shot, which was a beautiful male speci-
wien, but, unfortunately, by the time it reached me it was
too much decomposed to have the skin preserved for my
collection.

The specimen above referred to, presented by Mr. Joyee,
has been cleverly mounted by A. B. Dumouchel, taxider-
mist, of this city, and has been placed on view in the
Sogiety’s collection.

ALFRED GRIFFIN,
Curator.
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ABSTRACT FOR THE MONTH OF JANUARY, 1900,

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

THERMOMETER. #BAROMETER, WIND. = - =3
$Mean — =g Z=
DAY , relative Meun z8 se “g
humid- General velocity "5":3 ‘-':E =5 DAY.
Meun. | Max. | Min. | Range, Mean, Max, Min, | Range. ity. direction. in miles == 5= ez
per hour ~ @ ~g
6.8 6 3 N 6 T
1 19 . —3.2 00 29.09 29.85 29.55 .30 95 . -9 00
2 7.0 12.0 2.8 9.2 29.56 29.73 29.49 24 83 S.W, 12.5 57 Z': 0-02 ;
3 49 8.8 | —o.2 9.0 30 07 30.34 29.74 .60 8s S.W. 16.2 8o o . 0.c2
sl 135 | 2:.8 4.8 18.0 30 38 30 46 30.34 a2 8y S, 10.7 00 . o oo 3
s 310 36.7 21.4 15.3 30.13 30.30 30.09 .2t 77 S.W., 21.8 o3 . : M
61 231 34.8 85 16.3 30.36 30.44 30.15 .29 8o S.W, 15.1 85 I - 2
SUNDAY. ....us 7 29.7 33.2 19.8 19 4 29.9% 30.39 29.67 .72 87 S.E. 22.1 00
8k 17.2 9.8 4.0 35.8 30.23 30.57 29.67 .go 8o W, 18,2 82 s g...........Su.\mAv
of 2.3 | 20.7 3.0 | 177 30.34 50.58 29 93 .63 79 E. 9.8 33 o 9
tof 198 36.2 2.8 33.4 29 92 30.30 29,68 .62 83 S.W. 22,6 5t o.01 20 oat 10
n 1.6 10.5 | —2.8 13.3 30 20 30.31 29.81 .60 92 N. 11.0 62 - 6.0 . 1
124 17.0 215 10.5 11,0 29.7¢ 29 91 29.39 .32 93 S.W. 9.1 16 4'5 g'gg 12
13 9.4 16 o 7.0 9.0 30,09 30.15 29.92 .23 y4 S. 0.4 43 o:o °:°° 13
SuNDAvV...... L fogs 20.0 9.5 10,5 30.00 30.09 29 92 .17 94 N. .0 21
15§ 21.9 26.2 3.8 17.4 30.24 30.32 30.06 .26 94 S. g,g co 0.8 0.03 F4eveeeen.oo Sunnay
168 24.0 50.5 8.0 12.5 30.11 30.34 30.04 .30 87 S.W. 11.1 5t 1.2
17 =7 | 17.7 | —4.8 | 225 30.63 30.73 30.35 -38 92 N. 15.1 7 )
BY 14.8 26,2 | —4.0 30.2 30.29 30.58 30.15 .43 98 N.E. 5.3 co ‘
194 34-9 39.2 24.2 15.0 29.94 30.13 29.86 .27 93 S.W, 22.0 [ 0.00
20§ 36.0 | 38.7 [ 330 3.7 29.49 29.86 29.26 .60 99 N.W, 14.4 o0 1.16 ol
SUNDAY....... 21 7.8 33.5 | ~--1.§ 35.0 29.95 30 12 29. 40 .72 84 w, 14,6 93
22 311 8.5 | 325 | 260 29 96 30.01 29 86 .15 £s Sw, 18.1 33 e
234 285 42.0 2.3 39.7 29.F1 30.22 29.59 .63 7t S.wW, 26,8 32 0.00
24 {— 2.1 5.5 | —2.8 13.3 30.31 30.48 30.01 .47 85 N. 15.0 24 I o
25§ 303 | 33.8 5.5 | 28.3 29.64 29 9y 29.41 .58 9n S.E, 17.9 00 0.29 1.3
264 7.5 | 3t.2 |--15 | 372.7 29.40 29.47 29.34 .13 91 S.w. 19.7 02 . 17,3
27 3.1 8.8 { —z2.0 10.8 29.91 30.17 20.48 .6y 84 W, 25.4 86 .. o0
SUNDAY.een. ... 288 213 32,0 4.5 27.5 30.0% 30 16 29.91 .25 89 S.E. 12.9 03 ) .
298 153 3:.8 7.8 25.0 29.72 29.9t 29.€o 3t 86 S.W. 22.0 o . ,'9
30 13.3 18 3 5.6 12.7 20.70 29 75 29.62 3 81 S. 1.3 15 ... o.0
3t 13.7 20.5 3.5 17.0 29.60 29 67 29.50 17 73 S.W. 11,0 0o ot
Means. ..... 16.28 | 25.85 6.¢5 1 19 79 29 983 30.175 29 775 40t 87.4 S. 47,59 \W. 14 36 3.2 1.46 26.6 537 Jeeear seen .. Sums,
26 Years means T | - 6 Years m
or and including 12 30 | 20.72 4.39 | 16.32 304053 i LT -331 82.3 816 57 $34.97 0.86¢ 30.14 3.738 ;nd icx::ci‘udicnagn.:f‘g:
hicmonth ...... month. :
ANALYSIS OF WIND RECORD. * Barometer rendings reduced to ses-leveland)  Ninimurn relutive bumidity observed was 64,
temperature 32° Fahrenheit. on the 3lst.
—_— . - t+ Mean of bi-hourly readiogs tzken from Rain fell on 5 days.
Direction.. ..... N N.E. E. I S E. S. S.W, I w. N.W. Cavrn. self recording instruments. Snow fell on 17 days.
Miles ..... 908 251 316 | 1454 | 978 4369 | 1480 300 1 Humidity relative ; mean from observationdl  Rain or snow fell on 20 days.
g — at 8, 15, and 2) hours. Lunar halo on 9th
Duration in hrs..] 88 28 6 8 8 € <19 2 : . - R
u in hr b2 | 93| By @ 3|5 ° ¥ 195ears only. 14 years onls. . Lunar coronas on the 6th, 9th, 13th, i5thy
Mean veloci -6 s o The greatest heat was 4290 on the 2rd: the 16th and 17th
flean velocity....[ 10-3 | 9.0 2. 12.2 1 9.0 17 30-4 greatest cold was ~7°.8 on tho 24th, giriog a ranxe| 16th and 17th.
- — || of temperuture of 9.8 degrees. Fog on 4 days.

Greatest mileage i, one hour was 36, on tue
2st and 23rd
reatest velocity in gusts, 38 miles per hour
oz the 25th,

Resultsnt mileage, 5,000
Resultant direction, S. 47 5° W.
Total mileage, 10,68¢

Warmest day was the 20th.  Coldest day was
the Zith. Highest barometer reading was 3).130n
the 17th. Lowest barowmeter was 23.26 on the 20th,

giving nrange of 1.47 inches.




ABSTRACT FOR THE MONTH OF FEBRUARY, 1900,

Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea leve), 187 faet. C. H. McLEOD, Superintendent.

THERMOMETER. *BAROMETER, a WIND, [ & g
{Mecau £=2 = B
DAY relative Mean §32 a8 a’g DAY
. humid- General velocity =88 a9 k=4 AY.
Mean, | Max. | Min. |Range, Mean. Max, Min, Rarge, ity. direction. in miles & =5 S= «g
per hour ~ & g
1§ —4.5 .5 | —G.2 12,7 29.60 29.86 20,43 .43 84 S.W. 29,4 T
2 § —3.8 g.s ~—x2.3 13.7 29,91 29.96 29.86 10 g0 S.W. 3.9 §§ thee teee I
3] 130 8.5 2.0 16.5 30.00 30.14 29.88 .26 8o w. 14.8 61 o 008 ;
SUNDAY....e0ue 5.7 19.0 9.5 9.5 29.95 30.14 29.73 .42 94 E. 12.6
; 17.3 | 22.2 | 10,0 | 13.2 29.85 30.04 :9.32 .32 83 S.W. 21.8 22 z'ﬁ 4:ceeeeens -Sunpay
6] 1.5 15.0 7.0 8.0 30.02 30.18 29.89 .29 96 S. 6.1 or 0.12 é’
71 a2 14.8 1.8 13.0 30.31 30.36 30.18 18 93 N.E. 5.3 Pt 0.01
51 238 38.8 10.0 28.8 30.08 30.30 29.87 .43 3 N.E. 1.7 o 032 0:3' %
of 535 | 4o 24.5 | 16.3 30.07 30.43 29,74 .69 5 S. 28.3 36 0.5¢ 0.54 9
10 ] 23.1 26,0 | 19.0 7.0 30.45 30.53 30.34 .18 77 w. 8.2 8 o . 10
SUNDAY......,.xx | 23.1 | 31.3 | 14.5 | 16.7 30,35 30.34 30.22 .12 86 N.E. 5. 81
w3l 5o s | w7 oa o 3o.12 8 83 SE. 8,2 s o S :;.-.........Suum\v
13] 37.4 | 44.2 | 28.7 | 15.5 29.54 30.32 39.34 .88 92 S.W, 15.9 % 2.05 . z:og '
14§ 19.2 28.9 15.2 113.5 29.94 30. 29.51 5% 77 S.\W, 35.7 93 . x3
s} 17.8 31.2 24.5 6.7 29.92 30.08 29.79 .26 83 S.W, 19.8 09 o ‘o 9 0'66 x‘
6} 13.9 | 17.8 | 10.0 7.8 30.00 30.09 29.85 .24 84 S. W, 35.3 96 o . . ,2
17§ 13.0 | 8.2 7.8 | 10.4 30.06 30.12 29.95 .17 85 N.E, 3.9 79 iy
SUNDAY........38 | 13.8 19.6 9.6 | 10.0 29.73 29.95 29.62 .33 832 N. 18, %
9] 16.x | 313 | 1200 9.2 29.80 30.02 29.64 .38 86 W, 34.2 4 :'; 3;‘,’; :8' -SunNpAv
20§ 19.2 | 34.0 13.0 1.0 30.23 30.31 30.02 .9 84 S.W. 21.5 99 aee . 22
21 ] 23.0 28.5 17.0 11.5 30.23 30.31 30.13 .16 8g N.E. - 238 e ceee 20
22 § 25.x 29.2 22.7 6.5 29.77 30.35 39.43 4 96 N.E. 29.7 oo cose 3.8 o3§ 22
234 25.3 29.6 20.5 9.1 29.39 29.51 29,33 .18 83 S.wW. 19,1 15 Ceee 5.0 0.67 23
244 32.8 38.8 28.2 10.6 39.44 29.60 29.18 .42 89 S. 18.4 oo ©.00 0.0 0.00 24
SUNDAY........25 § 0.5 35.2 | —%.0 49,2 29.08 29.82 28.92 .30 94 S.W. 0.1 00 e
26 ] —9.3 | =5.0 |—11.5 6.5 29.80 30.23 29.22 1.03 86 S.W. ;:.8 64 I ?,‘; ;:zg :2""“' ----Sunpay
27 § —4-3 4.5 |—3.5 | 18.0 30.54 30.70 30.23 -47 77 S. 21.8 99 vees veee f27
28 6.5 16.5 | —1.8 18.3 30.55 30.68 30.41 .27 93 S.E. 13.6 oo JOU 1.3 0.13 28
Means....o ......J] 16.03 | 32.99 9-49 | 13.30 29.958 30.132 29.767 .365 86.6 S.44%eW. 18.19 43.7 2.98 3%.5 6.35 feeeevsree......Sums,
26 Years means 26 Years meansf
foy and including§ 15.67 | 23.61 7.48 | 16.13 30,024 ceense P <311 80.5 cens s18 17 942.0 .838 33.13 3.112 ;md including th?;
thismonth ...... month.
o ANALYSIS OF WIND RECORD. * Barometer readings reduced to sea-lovol and ~ Minimum relative humidity observed was 54,
temperature 32° Fahrenheit. on R:.in :‘eil on5 days
. ean of bi-hourl i N
Direction........| N. |NE.| E. |sE | s [sow.| w. [Nw.|  cama eIl Tomediag wnstrompats. "odines taken fOM) - gpon foll on 15 days.
Miles ..... ... | 1338 715 643 576 | 1asg | 640z | 1149 143 tMean from observations at 8,15, and 20|  Rain or snow fell on 18 days.
— hours. Percevtage of Saturation, oar frost on 3 days.
Duration in hrs..] 106 38 74 42 76 240 61 7 29 €19 years only. 14 years only. Lunar halos, on 11th, 17th.
Mean velocity....| 12.6 | 8.8 | 8.7 | 14z | 165 | 36,7 | 8.8 | 20.4 The greatest heat was 4.2 on tho I3th: the| ~ Luaarcoronas on the Gth, 7th, 10th, 11th.
greatest cold was —13.5 on the 2ith, giring a range Fog on § days.
of temperature of 57.7 degrees.

Result;ant mileage, 5,950.
Grestest mileage in one h

13th.

Greatest velocity,in gusts, 72 miles per hour

on the 13th,

our wag 62, on the

Resultant direction, S. 443° W.

Total mileage, 12,227.

a Wing velooities from the 10th to the 20th are
from the City Hall, and are corrected to Mountain
Anemometer.

‘Warmest day was the 1Sth. Coldest day was
the26th. Highest barometer reading was 30.70 on
the 27th. Lowest barometer was 28.92on the 25th,

giving arange of 1.78 inches.




ABSTRACT FOR THE MONTH OF MARCH, 1900,
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.

THERMOMETER. *BAROMETER, a WIND, o 2 = -7
—- tMean 28 =g s 2
DAY relative Mean SFzE &L sL g DAY
) humid- General velocity P kX £e £ AY.
Mean, | Max. | Min. | Range, Mean. Max, Min, Range, iy, direction. in miles Seg 28 8= E z
per hour = n g
1{ 15.0 19.8 10.0 9.8 29.97 30 41 29, 42 .99 98 E. 35.5 00 18.2 1.82 T )
2§ 22.5 | 26.4 | 20.0 6.4 20,34 29.53 29.23 .30 96 N.W. 27.3 0 o 3.6 0.36 2
3] 18.4 | 22.8 | 15.0 7.8 29.92 30.17 29.53 .64 87 N.W. 26.6 68 . o 3
eee .3 0.03 3
SUNDAY........ 4§ 12.2 20.5 3.0 17.5 30.23 30.35 30.10 .25 8o S. 13.2 18
sl 10 5.2 | —4.0 9.2 30.58 30.67 30.35 .32 82 E, o 88 T *5 0-35 4.0ueeees.oSunpAY
6 13.6 35.2 | ~—3.3 38.5 30.06 30.64 29.60 1.04 46 S.E, 24. ot 0.00 ‘60 110 g
24 21.6 35.2 16.0 19.2 30.05 30.44 29.64 .80 81 S.W, 41. 93 . 0.1 o.01
81 202 | 26.8 | 13,1 | 2407 30.48 30.57 30.40 .17 82 S.W. 16.3 s OO B ' §
of 27.6 36.7 15.5 31.2 30.07 30.40 29.87 -53 82 S. 16.2 0o . 5:0 0,00 9
10 23.3 34.0 9.2 24,8 29.83 29.97 29.75 22 8y w. 16, 1 0o e 5.0 0.50 10
SUNDAY.......,.1S 2.7 9.3 | —4.0 13.3 30,07 30.15 29.97 18 75 N.w. 21.6 . ees
12 1.2 7.5 | —s5.8 | 13.3 30,23 30.30 30.15 .15 79 W. 20.3 35 ::..-........Sumw.u
134 112 | 255 | —2.2 | 27.7 29.97 30.18 29.87 .31 81 S.E, 16.6 05 ) 0.0 o0 113
14 ] 160 | 22.8 5.5 | 17.3 29.95 30.05 29.89 .16 90 S.W, 35.7 50 e 0.2 o.02 1
15 4.5 9.2 | —1.0 10.2 30,14 30.31 30.05 -16 84 W, 13.6 03 .. veen 15
6] 12.7 | gro 4.5 16.5 29.68 30.11 29.47 .64 83 S.w. 21,0 1 v 6.8 0.75 6
) 17 | 11.6 17.8 7.0 10.8 29.92 30.0§ 29.72 .33 82 S.wW, 36,0 62 ene 0.2 0.02 17
Sunpav....... 181 9.8 | 157 o.5 | 15.3 §¢ 30.07 30.18 29.98 .20 89 S. 1 ., 1 oo
w] 2908 { 302 | 160 | 232 29.67 29.98 29,39 -59 93 S. 18.9 N .10 3.8 | o044 ::' sereees -SUNDAY
20 | 32.9 38.8 26.0 12.8 29.58 29.69 29.38 .31 82 S.W. 31.0 72 0.03 0.0 0.03 20
« § 22.6 | 35.3 | 16.3 9-0 29.90 29.99 29.70 .29 8x S.w. 26.7 92 cois 0.3 oo flar
22 ) 28.3 35.5 18.0 27.5 29.91 30.04 29.77 .27 89 S, 19.7 36 e 0.3 0,03 22
23] 31.7 | 38.0 | 19.7 | 18.3 29.82 29.99 29.73 .26 94 s.w. 23.3 94 ceee 0.2 o0z |23
24 13.6 19.7 6.5 13.2 30.03 30.10 29.9) .11 90 S. W, 21,6 46 Cees v ces 24
SUNDAY........2¢ g 20.0 | 26.8 9.8 | 7.0 30.02 30.13 29.94 .18 97 S.W., 17.2 93 veve Bas.iiiiee....SunDaY
26 § 27.1 33.7 15.3 18.4 29.75 20.94 29.64 .30 95 S.E, 12.5 62 cees 0.0 0.00 26
27 § 32.3 | 36.7 | 29.3 7:4 29.66 29.73 29.58 .15 97 S.w, 13.1 4 0.1 0.01 27
28 § 32.4 | 38.5 | 26.1 | 12.4 29.81 29.85 29.73 .12 73 V. 20.4 39 0.0 o.00 §a8
29§ 32.6 38.2 25.8 12,4 29.93 30.01 29.85 .16 96 W, 21.0 97 ceen ) 29
30 30.3 35.4 25.5 9.9 39.03 30.07 29 99 .08 93 N. W, 10.0 86 ceee “es cees 30
3t | 30.8 36.3 23.5 12.8 29.9t 30.00 29.85 .15 92 .W. 18.6 85 e s eaer cese 3t
Means..ooes .vooe . 19.66 |936.89 8.25 | 15.41 29.954 30.13 2979 .334 87.4 S.47.5° W. 20.82 50.6 0.13 46.4 5.30 Leeeeeoveriians Sums,
26 Years means 26 Years meansfor
for and includingp | 24.31 | 31.46 | 16.76 | 14.59 29.975 ceenee cevras 272 77.06 ceee §13 18 G 47.38 1.103 | 24.37| 3.65% and including this
thismonth ...... month.,
* Barometer readings reduced to sea-level and Minimum relative humidity observed was 73,
a ANALYSIS OF WIND RECORD. temporature 32° Fahrenheit. on the 28th.
t Mean of bi-hourly readings taken from Rain fell on 3 days.
Direction........] N. | NJE.| E. S.E. S. IsSw. | w. |NW. Carn. sclf recording instruments. Snow fell cn 20 days.
i . 1 Humidity relative. Mean from observations Rain or snow fell on 20 days.
!\_hlcs ceaee 337 842 697 1593 1290 7048 __2_°°5 1699 at 8,15, and 20yhours. An aurora was observed on the 12th.
Duration in hrs..| 36 38 40 77 86 274 112 81 €19 years only. 314 years only. g lunar halo on léng'h'i; .
. unar coronas on 2 nights.;
Mean velocity....| 9.36 | 22.16 | 17.42| 20.69] 1503 | 25,92 | 17.90| 20.98 The greatest heat was 39.2 on the19th: the
o 5 57 | 79 9 greates: cold was —5.8 on the 12th, giviog & range Fog on 2 dass.
Greatest wileage it one hour was 54, on the |  Resultant direction, S, 47.5° W. of temperature of 45.0 degracs. .
1st. Total mileage, 15,511 Warmest day was the 20th. Coldest day was
N Highest barometer reading was 30.67 on

on

Resultant mileage, 7,795.

Greatest velooity in gusts, 56 miles per hour
the 7th

Average velocity, 20.85 miles per bour.

the 5th.
the 5th. Lowest barometer was 23.23 oo the 2nd,

giving a range of 1.44 inches.
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ABSTRACT FOR THE MONTH OF APRIL, 1900,
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 fest. C. H. McLEOD, Superintendent.
N ) - ' B o
THERMOMETER. *BAROMETER, a WIND, coy - 2. 22
e e e ——] iMean EzE cE ] =3 L]
DAY relative Mean 85 <4 S£ L E DAY,
¥ . t humid- | General velocity 5SE ‘=.E £.8 E
] Mean, Max. Min. Range, Mean. Max, Min, Range, ity, direction. in miles & Bg = 5 =g
per hour ‘ “
SUNDAY.....ee0 I 35.09 40.3 29.4 10.9 29.86 29.90 29.83 .07 84 7 N.W, 22.4 “ . vees 1 ., .0 .DUNDAY
2 37.87 42.3 31.6 10.7 29.94 30.00 29.87 13 96 S, 10.6 36 0.00 0.00 2
3 35.85 39.5 33.1 6.4 29.79 29. 01 29.73 a8 93 S.W. 11.6 @0 0.06 0.06 3
4] 3449 38.8 29.5 9.3 29.99 30.14 29.76 .38 g0 w, 17.2 48 0.2 0.02 4
H 36.90 43.0 30.3 12.7 30.00 30.14 29.83 .31 89 S W, 29.1 61 0.00 e 0.00 5
61 42.33 47.7 36.4 n.3 29.80 29.85 2g.76 .09 77 w. 18.2 87 6
7] 4°0.99 48.9 33.0 15.9 29.63 29.78 29.61 17 70 N.W, 15.5 g0 e 7
SuNDaAY....,,.. 8 32.43 37.7 24.5 13.2 29.74 29,84 29.66 .18 89 N.wW. 22.0 78 A SuNbay
9] a6.03 30.3 31,9 8.4 29.90 30.00 29.85 .15 92 w, 17.2 oo . 0.4 0.04 9
10 30,65 37.6 23,7 14.9 30.12 30.30 29.98 .32 77 S.W, 13.3 28 0.00 0.1 o.01 10
11 40-55 48.5 34.3 14.2 30.33 30.38 30.27 ax 69 S W, 6.6 13 s n
12 ] 37.09 41,1 32.8 8.3 30,17 30.27 30.06 .21 88 E. 9.7 03 0.04 ©.04 12
13 36.29 41.1 33.8 7-3 29.89 30.06 29.79 .2y 96 S.W, 13.5 0o 0.16 0.0 0.16 13
14 35.94 40.0 32.5 7.5 29.80 29.94 2G.76 a8 90 8.W. 24.7 o9 0.06 o.0 0.06 4
SUNDAY.,,.....15 41.62 49.1 33.6 15.5 30,19 30.31 20.94 .37 65 S. W, 19,1 98 N 15, e ia.. <SUNDAY
16 44.20 52.5 35.9 16.6 30.41 30.48 30.31 .17 65 S, 9,2 82 e ‘e 1y
17 44.95 §7.0 32.5 24,3 30.30 30.42 30,12 .30 78 S.E, 13.4 66 0.02 cers 0.02 17
18 54.79 63.7 44.9 18.8 29.85 30.12 29.77 .35 89 S.K. 20.1 18 0.66 . 0.66 13
19 50,37 56.2 44.7 I1.5 29.80 29 97 29, 72 .25 84 W, 25.3 o7 0,07 e 0,07 9
20 52 .49 61.3 43.0 18.3 30.13 30.20 29.97 .23 69 S. W, 16,5 96 e . 20
21 61 .01 72.7 43.8 23.9 30.04 30.14 29.94 .20 70 S. 14.7 8o ceve 2t
SUNDAY,.......22 53.47 60.8 44.6 16.2 29.94 29.97 29.91 .06 76 S.K. 8.4 co o ot 0,01 P S SUNDAY
23 54.06 62.2 43.9 18.3 29.90 29.96 29.86 .10 87 N.E, 8.1 12 0.30 6.30 23 kY
24 46.46 54.0 37.8 16,2 30.06 30.15 29.97 .18 55 N 18,0 48 24
25 48.72 59.1 37.9 a1.2 30.11 30.18 30.04 L1 42 N.W, 20.0 99 . . 25
26 48.27 56.6 39.8 16.8 29.92 30.07 29.81 .26 46 N.W. 25.4 99 cees =6
27 44.50 49.0 40.0 9.0 29.88 29.92 29,85 .07 63 N.W, 14.9 09 0.00 . 27
28 47.63 53.1 40.3 12.8 30.03 30.11 29.92 .19 65 N, 1.7 45 o.00 28
SunpbAY.. .....29 | 54,22 66.6 36.2 30.4 29.94 30.11 2g9.81 .30 61 S.W, 4.0 97 caee 20,000 0ne. . SUNDAY
30 55.15 7t.7 40.6 31 29.61 29.81 29 .40 .41 65 S.W, 24 4 35 o.01 o.or1 30
Means,.cove .0, .L . 43.48 50.75 35.68 15.07 29.971 30.081 29 870 L21K 76.0 |S. 68.5° W, 16.52 51.0 1.39 0.7 1.46 B.......... ... Sums,
26 Years means T ( 26 Vears means for
for and includingi 47-47 48.95 32.67 16,37 29.964 F O .201 66.50 §16.26 53,09 1.623 5.29 2,161 ;and including this
this month ...... month,
* Barometer readings reduced to gea-tevel and Rain fell on 15 days.
a . a
ANALYSIS OF WIND RECORD. temperature 32° Fahrenheit. Bnow fell on 5 days.
— . [ — t Humidity relative, saturntion being 100. Rain or snow fell on 17 days.
Direction.. ... ., N. N.E. E. 5 E, S. S.wW, w, N.w. CaLm, Mean fromn observations at 8, 15, and 2 hours. Lunar halo on the 16/h,
: —_— T . the 9th
Miles ..... . o N 20 1ic N - Y19 years only. 2 14 years only, Lunar corona on .
907 350 | 4 & | 510 4324 | 1367 2362 The groutest heat was T2.7 on tpe 2lst: the Fog on the 2nd, 3rd, 12th, 16th, 17th, 23rd, and
Duration in hrs.. 73 4 46 81 38 211 78 147 greatest cold was 21.9 on the Oth, giying a ranse | 29th.
Mean velocity....| 1.24 7.61 | g.u3| 1. I 2.0 I - i of temperature of 50.8 degrees.
43 3 5 7 1-95 Warmest day was the 21st.  Coldest day was
Greatest mileage it one hour was 41, on the Resultant direction, S, 68.5° W. the 9th.  Highest barometer reading was SD.A%S on
80th. . the 16th. Lowest barometer was 29,49 on the 30th,
o . Total mileage, 11,897 e "
QGreatest velocity in gusts, 48 miles per hour giving arange of 1.08 inches.
on the 80th. Minimum relative humidity obgerved was 34,
Resultant mileage, 3,295, on the 26th.




’ ABSTRACT FOR THE MONTH OF MAY, 1900,

Maeteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet. C. H. McLEOD, Superintendent.
A 1
THERMOMETER. #BAROMETER, a WIND. sed = . g, g'§
{Mean £5.8 = 0 =§ L}
DAY relative Mean 894 &5 | @5 o B DAY.
. humid- ]| General velocity v8Eg ‘3.8 3| kT
Mean, Max. Min. Range, § Mean. Max, Min, Range, ity, direction. in miles SRR £ &3 X2
per hour ®
T 40.84 48.7 34.7 14.0 29.81 29.98 29,7t .2 62 W. 15.7 8 o cave caee b
3 51.43 65.2 34.2 3r.0 29,75 29.34 ag.gx .34 58 S,E, 20.1 3 2
3 54.03 67.4 41.0 26,4 29.54 29,62 20.44 et 75 S W, 19.0 [ 0.03 0.03 3
4 43.51 51.6 36.7 14.9 29.69 29.97 29.63 14 61 S, W. 19.6 6o 0.0 0.00 4
s 40.88 49.0 32.7 16.3 29.86 29.92 29.77 .15 64 S, 19.2 77 0.0 0,00 5
SUNDAY........ 6 43.03 53.4 3s.0 18.4 29.94 30.15 29.87 .28 61 S.W, 18.8 13 e g--u--.--—-SvNMV
7 41.39 50.4 31.2 19.3 30.18 30.37 30.10 .17 52 S.W, 15.1 93 o 14
8 44.27 47.8 36.8 1.0 29.77 30.10 29.55 .55 9t E. 16,0 0o sese 0.59 9
9 38.67 44.2 33.8 10.4 29.76 29.98 29.55 "t 70 N.W. 21.8 14 0.2¢ -
10 34.54 43.0 28.0 14.0 30.00 30.04 29.96 . g 65 w. 18.9 20 0.0 0.00 b
1z 41.45 51.3 30.7 20,5 29.9 30.08 29.90 RY 60 W, .o 93 o core b
12 47.24 57-3 34.0 23.3 29.9! 30.07 29.91 .16 62 S, 14.9 96 vers ans ves
SUNDAY.....00013 58.2¢ 68.7 §0.9 17.8 29.91 29.93 20.8 o6 S.W. 16.4 22 Cees ees 13100vs00 000 SUNDAY
14 59.14 74.1 45.1 29.0 29.75% =9.g= 28.62 .30 gf S.W. 15.0 41 o.10 °-’g ;;
13 61.71 78.7 (3 a7 29.80 30.08 29.64 a 89 S.W, 23.2 17 0.43 0.4 1
16 85.12 63.4 45.3 18.1 30.14 30.18 30.08 .13 2 N.W, 7.9 92 ceer e s :
17 46.62 55 3 43.0 12,3 30,00 30.17 29,90 .27 7 N 16,3 0 0,92 veee 0,92 17;
18 45.99 48.2 43.2 6.0 29.75 29.90 29, o7 92 N. 16.1 00 0.16 e 0.16 1
19 49.56 57.6 432.0 15.6 29.73 29.83 39. 6 .18 70 N. 19.6 34 19
‘
SUNDAY, .\ v01s.20 50,00 59,2 41.7 17.5 29.69 29.71 29.66 o8 N 13 24 20.000.sses +SUNDAY
YTTEY) B . . . . . B 70 . 7
at 47.16 53.4 42.7 10.7 29.73 29.79 29.70 .09 % N.W. 9.7 oo 0.26 er 0.26 a
22 54.82 63.8 41.6 27.2 29.80 29.89 29.77 12 6o W, 19.1 100 . e 0.00 22
33 58.60 69.7 43.1 26.6 29.93 29 99 29.86 .13 60 S.W, 12.2 8 . vers 23
24 52,86 73-4 49.6 23.8 29.97 30.03 29.8¢ .14 65 N. 17.0 7 . 34
23 61,45 733 46.5 26.7 30.15 30,19 30.03 .16 63 S.E. 11.8 95 ‘s . ’g
26 60.99 761 49.0 27.1 30.13 30.23 30.00 .23 61 S. 1%.7 96 ees e ceee 2
SUNDAY........27 64.14 75.8 52.7 23.1 29.98 30.08 29.9 1 2 N. 17.1 46 27.11000000. SUNDAY
28 57.44 67.3 48.7 18.6 30,22 30.30 30.0 ,,2 Z; N. 18.9 63 vees sees s a8
29 59.39 72.4 44.3 a8.1 30.31 30.39 30.324 W18 59 N. 8.0 94 ‘ea vas seee 29
30 62.59 76.0 48.0 28,0 30.09 30.24 29.94 "30 74 S, 1.2 60 0.04 vers 0.0 30
31 67.89 8o.0 60.1 19,9 29.89 20.94 29.84 R?T) 73 S.W, 16.6 81 0.28 cen 0.2 3t
Means....or .veuen s1.32 | 61.92 41.83 20.09 29.880 | 30,020 29 824 196 68.9 [W.6.5° N.f 15.99 540 3.11 0.0 3.11 """"""""s__._-ums'
36 Years means ) } - 26 Years means !olr
for and includingg 64.66 | 64.01 45.74 18,28 29,931 e vernee 169 66.47 vers §14 32 q51.04 ag.16 sene 2.969 and including this
this month ...... month.
N " P . 40
* Barometer readings reduced to soa-lovel and Minimum relative humidity observed was 40,
o ANALYSIS OF WIND RECORD. temperature 32° Fahrenheit. on the 4th.
+ Mean of bi-hourly readings taken from Rain fell on 11 days.
Direction....... | N. | NNE.| E. | S.E, [ 8. |S.W. | W. [NW. CaLm. gelf-recording instrumente. in?w foll on 3fd;ys. -
1 Humidity relative, 2aturation being 100. ain or snow fell on 14 days.
Miles c.vovoouen | 3124 472 409 | 3248 goz | 2823 | 1808 [ 1082 Mean of observations at '8. 15, and 20 hours- ‘An aurora was observed on the 5th.
Duration in hrs..| 193 e a8 84 68 152 108 72 919 years only. # 14 years only. Fog on the 8rd.
; the
Mean velocity....| 16.1 . . ; The greatest heat was 80.0 on the 818t;
i 9 | 134 xas| 1486 1306 | 8.7 ¢ 3722 ] 2503 greatest cold was 28.0 on the 10th, givipg & 1a0Ee
of temperature of 52.0 degrees.

. Greatest mileage in one hour was 34 8.W. on
the 15th.

Greatest velooity in gusts, 36 S.W., mil
hour on the 14th, v in gusth W. miles per

Resultant mileage, 2890.

Resultant direction, W, 8 59 N.
Total mileage, 11,808.
Average velooity 16,99 m.p.A.

Warmest day was the 31st. Colqest day W8
the 10th, Highest barometer reading was 80.890n
the 20th. Lowest barometer was 20,44 on the 8rd,

giving a range of .95 inches.
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Meteorological Observations, McGill College Observatory, Montreal, Canada. He

ABSTRACT FOR THE MONTH OF JUNE, 1900.

iirht above sea level, 187 feet. C. H. McLEOD, Superintendent.

R — — . 7 — B ——— = B
R °
THERMOMETER. #BAROMETER, WIN D, Sod ..45 B 2 g3
- Mean §— £33 .8 = =u ®9
Day r}:lmive Mean 834 «g <G = E DAY.
T t humid- General velocity PR ‘5.8 Z.8 G
Mean, Max Min, Range, Mean., Max, Min. Range, ity, direction. in miles [ -] & X2
per hour @
—— — I e e .
x 71.12 79 2 6.2 19.0 29.97 30.05 29.90 .15 [ N 9.0 8s 0.00 . 0,00
2 60.31 67-4 57.6 9.8 25.80 29.94 29.72 22 g2 N.E. 9.0 oz 1.96 Ceee 1.96 2
5 SR
SUNDAY.......- 3 59.40 68.0 53.5 14.5 30,04 30.15 29.83 .32 59 N. 20.8 30 . ‘-: IECERERR UNDAY
4 62.73 74.5 49.0 25.% 30.13 30.21 30.04 17 72 S, 9.2 98 “es XXX p
[1 68. 41 76.6 58.0 18.6 30.00 30.04 29.46 .08 o4 S\, 6.9 99 ceee 3
6 69.37 81.3 s8.0 23.3 29 96 30.08 2g.84 .21 70 S, 5.8 92 ;
7 67.72 74.5 62.5 12.0 29.74 29.84 29.€4 .20 Rg S.E, 16,6 00 0.18 - 8
8 70.82 80.6 65.3 15.3 29.66 29.69 20.64 .05 81 S. 1.5 134 0.00 9
9 62.43 69.8 §5.6 14.2 29.87 30.08 29.67 .41 71 W, 12,5 98 ces cees
cevesee .. BUNDAY
SUNDAY........10 59 61 68.4 47.6 20,8 30.04 30.17 29.R8 .29 62 S,E, .o 99 '|°1 UND
11 68.13 79.3 59.9 19, 4 29.84 29.88 29,80 .08 74 S. 18.4 46 0,03 0.03 -
12 61,57 68.3 54.2 4.1 30.12 30.18 29.%3 .30 65 N.W, 1.4 98 . seer "
33 65 .02 77.5 50.0 27.5 30.08 30,18 29.96 .22 63 S.E. 26 87 i
14 64.71 75.0 54.6 20.4 29.86 29.96 29.81 .15 81 S. 20.6 48 0.49 o 0.49 "
15 63.94 72.7 53.2 19.5 30.02 30.08 29.93 .15 63 s.W. 21.2 99 . e 12
16 66.42 76.0 56.3 19.7 29,97 30.02 29.92 .10 68 S W, 13.0 82 o.01 o.ct
3 . . .SunNuaY
SUNDAY., .. ... 07 59.85 67.2 49.4 17.8 30.04 33,07 29.97 10 65 N. 8.2 99 . . :Z
18 62.34 72.0 49.3 22.7 30.12 30.15 30.06 .09 63 N. 14.0 99 o 19
19 68.99 78.8 54.8 24.0 30,13 30.19 30.07 13 6o N 8,6 99 .- . N
20 73.07 83.9 €o.o 23.9 29.93 32.07 2y %o 27 38 S.W, 19.6 93 .- o >
2t 70.39 80,0 €o,0 20,0 29.74 29,81 29.67 14 68 S.W, 23.5 93 , .
22 60.68 67.9 52.6 15.3 29.81 29.91 29.69 .22 B2 S.W, 1, 34 0.09 (KX ©.09 .
23 €2 11 72.0 49.9 22 1 29.93 29.99 29.87 12 71 S. 11.1 99 . 3
3 N 2 cievi SUNDAY
SUNDAY..... .. .24 69.53 78.4 61.5 16.9 29.74 29.87 29,62 .25 70 S.W. 21,9 46 0.05 . 6.08 ;4 s e
25 67 97 74-7 63.0 1.7 29,78 29 89 29 62 .27 62 w. 14.7 39 0.05 . 0.03 2‘53
26 63.97 74.0 53.3 20.7 29.80 29.89 29.65 .24 St 'iL 7.5 3t ©.02 . ©.02 .
27 €9.13 | 86.0 6.0 30.0 29.55 29.67 29.48 .19 97 sW, 19.9 33 132 T3 g7
28 71.60 77.3 66.0 1.3 29.55 29.60 2).50 .10 68 S.W. 12,2 05 . seee M
29 63 oo 74.0 51.0 23.0 29.49 29 59 29.37 .22 76 5w, 20.2 46 0 04 0.04 g
30 51.49 56.6 47.5 9.1 29.60 29.76 29.46 .30 84 S.W, 39 3 00 0.09 a.09 |3
B — e T e | -.—___ _—-;-u ms,
Means. ..o ..u... 65.16 74.40 55.66 18.74 29.877 29.966 29 775 191 7.3 §S.48.8°W. 15. 49 68.5 4.33 433 oo SRR
26 Years means T e 26 Vcar]s ";.ca“s,f(;:
i g th
for and includingg 64.90 73.66 56.34 17.55 20.905 | eeien | eevess 154 70.18 - §13 20 §54.63 3.587 ceas 3 587 3:?0‘;‘1]:1'(; uding
this month ...... } L Y I 4-
« Barometer rendings reduced to gea-tevel and Minimum rolative humidity observed was &b
ANALYSIS OF WIND RECORD. temperature 32° Fahrenheit. on t,he.lgl,b-
P + Mean of bi-hourly readings aken from Rain fe:;ld(m 14 days.
Direction.. ..... N. | N.E. E. S E, S, | S.W, ‘ W, N.W. CALM self-recording instruments. " Yox on 3 days.
: o T - + Jlumidity relative, saturntion bein® .
Miles ... y : . n
Ter 1876 37.6_ 145 174 #93 Sted ‘ _835 593 Mean of observations at 3, 15, and 20 pours.
Duration in hrs,.] 148 31 16 98 75 244 ‘ 60 48 119 years only. ¢ 14 years ouly,
Mean velocit N " ‘ The greatest hent was 88.0 on the Z7thi the
ocity....| ,12.7 12. 9.0 14 0 19 21.1 ‘ 13.9 10.§ greatest cold was 47.5 on the 30th, giviog » range
of temperature of 38.5 degrees.

Greatest mileage in one hour was 49 from the
southwest on the 30th.

Resultant mileage, 4590.

Resultant direction, 8. 48.8° W,

Total mileage, 11,156,
Mean velogity—, 15 49 miles per hour.

Warmest day was the 20th.  Colqest dny was
the 30th. Highest barometer rending wss 30.190n
the 19th. Lowest barometer was 29,37 on the 20th,

giving o range of .82 inches.
S
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