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STUDIES IN THE COMPARATIVE PHYSIOLOGY OF THE

HEART.

BY T. WEsLEY MILS.

(Concluded.)

ON THE PHYSIOLOGY OF THE HEART OF THE ALLIGATOR.

The animals experimented upon belonged to the species
Alligator IMississippiensis. The heart in the Crocodilia, with
its two auricles and paired ventricles, though showing much
resemblance to lower forms and retaining the pulsatile sinus
venosus, both in its general appearance and in its action,
approximates sufficiently to that of the higher vertebrates to
suggest on superfieial examination the heart of a mammal
or bird (with slower action). The blood, too, is more highly
oxidized than in the Chelonians, so that altogether the cir-
culatory system shows physiological as well as anatomical
advance. With the exception of Gaskell's short paper on the
crocodile, (Journal of Physiology, Vol. V., No. I), nothing has
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been published on the heart physiology of this group of
animals.

The work of the present writer, while it confirms Gaskell's
conclusions as regards the cardiac accelerator, is wholly at
variance with his views as to the functions of the vagus. The
vagus in the Crocodilia, at least in the alligator, is not a pure
cardial depressor, but is on the contrary a powerful cardiac
augmentor.

The result of the stimulation of the vagus may be thus
stated:

(1.) Stimulation of the vagus with a weak, interrupted
current nay weaken the cardiac beat with or vithout arrest
of the auricles; the latter may be arrested and give rise to
a brief stop of the ventricles.

(2.) With a strong er current, the sinus may be so weak-
ened as to lead to arest of the auricles and ventricles;
or the sinus may be arrested wholly, in which case the
auricles and ventricles invariably cease to beat.

(3.) When the cardiac beat recommences, it may be in the
order, sinus, sinus extension, ventricles; or sinus, auricles,
s. extension, ventricles, i. e., the auricles may remain
quiescent as in the Chelonians and fishes when all the rest of
the heart is beating.

(4.) The rhythm after vagus stand-still may be (a) without
acceleration, or (b) accelerated.

The augmentation in the force of the beat is more marked
than acceleration in the rate. Both rate and force follow,
as in the Chelonians, the law of inverse proportion.

Comparison of the Vagi and Results of their Prolonged Alter-
nate Stimulation. The vagi in the alligator, as in the Che-
lonians, have not, as a rule, equal power in causing and
maintaining cardiac inhil3 tion; the right, as in the other cold
blooded animals examined, being more effective. Prolonged
stimulation of the vagi alternately leads to corresponding
lengthened cardiac arrest.

Accessory Vagi. Certain small nerves are in the alligator
given off from the Glossopharyngeal shortly after its exit
from, the skull, proceed downwards, apart from the vagus,
and passbeneath the trachea over the vessels to the heart.
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Stimulation of these nervos has led to similar results to
those furnished by stimulation of the vagus, i. e., retardation
of the rate, weakening of the beat and after acceleration.
Hence they have been called by me accessory vagi. There
seem to be nerves of somewhat similar function in the sea
turtle.

Peculiar Cardiac Inhibition followed by Acceleration. Special
attention is called to the following experiment which is be-
lieved to be unique in physiology. In a small alligator with
the whole brain destroyed for some time, both vagi divided and
dead throughout the greater part of their course (stimula-
tation not producing cardiac arrest), a sharp tap over the
liver and stomach with a dissecting forceps caused car-
diac arrest of brief duratio n, then slowed irregular rythm
followed by acceleration of a very pronounced kind (froin 40
to 50 beats). Here then were the usual phenomena of reflex
vagus inhibition, as when the vagi and medulla are intact.
This experiment was tried three times. It does not seem pos-
sible to explain this unparalleled result by present theories.
I conclude that the impulses passed through the sympathetic
system of nerves and that probably other inhibitory fibres
than those of the vagus were concerned, and that accelera-
ting fibres were also involved. It is also possible to conceive
that terminations of the vagi were in some way reached by
these impulses, but in any case the results are new to phy-
siology, the only published case at all resembling it being
Marshall Hall's experiment on the eel's stomach (Todd's
Cyclopedia of Anat. and Phys., article "Heart.")

Cardiac Augmentors. As described by Gaskell, there is in
the Crocodilia, from the ganglion of the eleventh metamere
of the sympathetic chain, a strong well-defined branch
passing to the heart.

Stimulation of this nerve has given rise to [1] accelera-
tion following the law of inverse proportion, which seems
applicable to all kinds of acceleration. [2] Decided augnen-
tation of the force of the beat. This is more marked than
the acceleration in rate, and in fact may disguise the effects
of the nerve, for no actual acceleration of beat may follow.

In all cases, stimulation of a genuine cardiac augmentor
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causes increase in the work done by the heart, hence these

nerves should be called augmentors rather than accelerators.
Application of the Rapidly Interrupted Current to the leart

itself. In addition to the white dots seen at the points of

application of the electrodes and the dilation and blue appear-
ance following the use of a weak or moderate current,
another effect noticed in the alligator, on the use of a very

strong current deserves mention. From the part where the

electrodes touched the auricle, a considerable area took on a

pale, even whitish aspect and seemed to diminish in size; by

gradually moving the electrodes along, more and more of

the auricle passed into the same condition. The part involved
was thrown out of action, as in the case of the dilated posi-
tion. This condition seemed to be one of pronounced con-

traction, probably .tetanic, and confirms the view that the

white dots seen in all cases just where the electrodes touch

are caused by the contraction of the muscle fibres.

THE CARDIAC RHYTHM OF FISHES AND THE ACTION ON THE

SAME OF CERTAIN DRUGS AND POISONS.

The object of the investigation was (1) to ascertain

whether there were considerable physiological differences
in the hearts of different fishes, and (2) to ascertain the laws

regulating the rhythm of some one fish heart specially suit-
able for investigation, and (3) to determine the action of
certain drugs and poisons on the fish's beart; these being,
many of them, such as have been studied in their influence
on the heart of the frog.

In general it may be said that the hearts of fishes are so
sensitive to changes in normal conditions, and that most
fishes are so easily killed, that it is not possible to pursue

prolonged investigations on their hearts in situ. This re-
mark applies especially to the Selachians, whose hearts, from

many points of view, are exceedingly interesting.
Batrachus Tau (toadfish), is a fish of great vitality, resist-

ing unfavorable conditions admirably, and its heart has a

corresponding vital resistance, and being excellently suited

for experimentation, this fish was the subject of a majority
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of the experiments of thiq investigation. Most of the work
was donc on the heart in situ, but the isolated heart was also
studied. For the former experiments, the fish was kept on
its dorsal surface in a dish of water, the latter reaching suf-
ficientlyhigh tocover the gills but not flow over theexposed
heart. The respirating centre was left intact. Under these
circumstances, the heart may be maintained fairly normal
for several hours.

Considerable differences in physiological behavior have
been found in the hearts of fishes, sorne of which will bc
noticed under different headings in this synopsis.

The Structure and Action of the Fish's Heart.. In the Scla-
chians, as examined by the present writer in the shark and
and skate, the heart consists of a Conus arteriosus, in addition
to the sinus, auriele and ventricle. This structure is pulsa-
tile and seems to be the most sensitive part of the whole
heart.

The corresponding Bulbus arteriosus of other fishes is
highly elastic but not pulsatile.

In observing such a heart as that of Batrachus during
systole of the ventriele, the longitudinal and transverse
diamefers of the latter are seen to be shortened and the
antero-posterior lengthened. It is seen that tie apex ascends
and the bulbus descends.

In the Selachians, the beat is more highly peristaltic than
in the hearts of other fishes, and in the former, a reversal of
the order of pulsation for the different parts is most easily
originated and maintained.

In some fishes, as in the eel [McWilliam] and Batrachus,
there is a part of the heart interiediate between the sinus
and the auriele proper, as to appearance, structure, and fune-
tions; and, as it is in niost respects physiologically like a
corresponding part in the Chelonians, lias been named by
me sinus extension in both fishes and Chelonians [" basal"
wall, and " flattened " portion of Gaskell, " Canalis Auricu-
laris " of McWilliam]. This part of the heart is often, under
peculiar circumstances, in action when the auricle proper is
quiescent, and then serves to conduct the wave of construc-
tion on from the sinus to the ventricle.
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Influences Affecting the Natural Rythm of the Heart. Among
thcse, in additioii to mechanical excitation inducing a re-
versod rythi already referred to, must be especially men-
tioned the condition of the blood supplyi ng the heart as to
degree of' oxidation. Blood, poor in oxygen, with greater
readiness than in other cold-blooded animais, causes irregu-
larity or arrest of the heart in a fish.

Paradisa tion of the heart in the fish leads to results very
closely allied to those obtained in the Chelonians.

Reflex Cardiac Inhibition. The case with which the heart
of a fish can be reflexly inhibited by the stimulation of
varions parts of ils body, is one of the most remarkable
facts brought out by investigation on the heart physiology
Of the animal.

The results are muclh the saine vhether mechanical or
electrical stimulation with the rapidly interrupted current
be employed. The par'ts that have been found most effective
in Batrachus are the gills, the air bladder, the abdominal
viscera, the mucus lining of the mouth, the tentacular appen-
dages of the mouth, the pectoral fins, the anus and the tail.

The results may be either (1) deeided arrest of the heart
for several seconds, followed by a slowedý rythm, or (2) brief
a.rest of the slowed and irregular rhythm or (3) the latter
lasting from one to two minutes or longer without any actual
stop of the heart. In some cases the operative procedurt
necessary to expose the heart is sufficient stimulus to keep
the heart long inhibited. The results of inhibition are not
uniform. In some cases no acceleration seems to follow, but
in others and the majority, there is decided acceleration of
the rythm.

Peculiar Results associated with Reflex Cardiac Inhibition.
Stimulation of several of the parts mentioned above, and
especially of the anus and tail, have given the following
results:

(1.) At first an accelerated rhythm followed by a slowed
rhythm, or

(2.) An accelerated rhythm followed by a slowed rhythm
on inereasing the current, or

(3.) Only'an accelerated rhythm.
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Physiology of thte Heart.

This subject is further treated in the account of the turtle
and aliigator above.

It should be noted that in the ;scate, stimulation along
certain lines on the ventral surface of the fish, apparently
the course of mucous glands and likely associated with
special sensitive structures, has produced remarkably good
cardiac inhibition, and the rosults have been constant. The
mucous membrane of the mouth, is also in the skate, a part
giving decided results.

Independent Rhythm of Various Parts of thte Heart. A
large number of experiments on both the isolated heart
and the heartinsitu have brought ont the following facts:

(1.) There is very great variety in the hearts of different
fishes as to capacity for independent rhythm; between such
fishes as the skate, the shark and the toadfish (Batrachus)
this difference is enormous.

(2.) 1n Batrachus every part of the heart is capable of
good, independent rhythm; even the apex of the heart when
isolated has shown such.

(3.) The order of the parts of the heart with greatest
independent rhythmic power is-sinus, sinus extension,
auricle, ventricle.

[4.] The independent rhythm of the ventricle begins soon
after its separation from the rest of the heart (by ligature),
speedily reaches a maximum and gradually declines.

The Action of Certain Drugs and Poisons on the Heart. Ex
periments have been made on the heart in situ and the results
confirmed on the isolated heart. The agent was in each case
applied in solution directly to the heart itself. The results
are stated below very briefly.

Pilocaipin and Atropin in one per cent. solution. (1.)
These agents are antagonistie in action. (2.) Pilocarpin
is a cardiac depressant; atropin an excitant; the former
lowers cardiac excitability; the latter most decidedly
heightens it; the former weakens the beat and tends to
arrest the heart in diastole, the latter calls into action the
resources of the heart quickly and fully.

Carbonates of Soda and Potash in five per cent. solution.
These agents are antagonistie in action. Sodium carbonate
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is a cardiac excitant, potassium carbonate a depressant.
The former tends to quicken the beats and dimninish diastole.
A heart arrested in diastole by potassium carbonate may bo
excited to action by sódium ear bonate. Potassium carbonate
must be regarded as a cardiac poison.

Lactic Acid. (1) In five per cent. solution this is a rapid
cardiac poison. (2) Tu one per cent. solution its action is
slower, but it proves a decided depressant, and the heart
arrested by lactic acid cannot he excited to action by
digitalis, sodium carbonate, &c.

Nicotin in one per cent. solution. (1) Its first action was
often to arrest the heart in diastole. (2) This was some-
times followed by an irregular, slowed rhythm giving way
to a more rapid but weaker heart beat. But the fish heart
shows great power of resistance against the effect of nicotin
in weak solution and qan, it would seemn, recover almost
wholly from the effect of this poison. Nicotin tends strongly
to produce inco-ordination of the beat.

Chloroforn (undiluted) acts as a decided cardiac depres-
sant, tending to arrest the heart in diastole. The heart can,
however, recover fairly well from a considerable quantity of
this poison applied directly to it.

Acetate of Strychnia in one per cent. solution. This poison
did not seen to have the most pronounced action, but tended
to strengthen the systole, diminish diastole and arrest the
heart in systole.

Veratria in rather less than one per cent. solution. The
mnost distinct action is on the diastole, which it retards.
The heart in action has a generally sluggish movement
rather than a weakened onc ; the systole may in fact be
slightly improved. It also tends to cause arythmic pheno-
inena-want of harmony in the sequence of the beats of
different parts and of different fibres in the same part, e. g.,
there may be two or more beats of the auricle for one
of the ventricle, &c., or one part of the ventricle may be
pulsating out of harmony with the rest.

.Digitalin in somewhat less than one per cent. solution has
more than any other of the agents tested a constant, decided
and well-defined action. (1) A short time elapses before its
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action is manifested ; but when this begins it quickly and
steadily rises to a maximum. (2) It causes diminished
diastolic relaxation ; but especially characteristic is the
effect on the systole which is both more perfect and when
coinplete more prolonged than usual. (3) The ventricle is
always arrested in most pronounced (tetanic?) systole and
then always looks very small aud pale. It is inexcitable.

The action of drugs on such sensitive hearts as those of
the Selecbians was found correspondingly rapid. The action
on the isolated heart was aiso more rapid than in the heazt
in situ, as was to be expected.

In many cases the first effect of a drug was to arrest the
auricle proper, leaving the sinus extension comparatively
unaffected.

OuR NoRTH-WEST PRAIRIES, THEIR ORIGIN AND THEIR

FORESTS.

By A. T. DRUMMOND.

The origin of our North-West prairies may be traced to
two causes, one long since removed, the other still operating.
During the pre-glacial and glacial periods, the inequalities
of the surface over vast tracts of the country in our North-
West were filled up by clays and gravels, and more or less
levelled. These clays were, to some extent, subsequently
re-arranged under water, and at the same time new material,
chiefly gravels, sands and sandy oain, was deposited. Then
th ese extensive tracts were gradually upheaved above the
level of the water or were left dry by the fall in the wator
through the diminution in the sources of supply, or by the
greater facilities afforded for rapid drainage. There had
been previous upheavals during the drift period, and there
were traces of resulting vegetation. The second cause, then,
or immediately previously, came into play, and consisted in
the annual growth and decay, for long periods of time, of
grasses, sedges and aquatic plants generally, over extensive
areas in the shallower waters and along the shallow lake
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margins, each year forming a deposit there on the lake bot-
toin and gradually thus incroasing the encroachments of the
land upon the water.

There is strong evidence which seems to point to the fact
that about the close of the drift period, or immediately after
it, when the glaciers, probably, were slowly retreating, the
central portions of the continent formed the bed of a vast
fresh water inlànd sea, of which Lakes Winnipeg, Manitoba
and Winnipegosis, are now the more remnants. The outlet
of this sea to the ocean was probably at tiat time by way of
the Mississipi Valley. Into this sea the glaciers from. the
Rocky Mountains and from the country north and east of
the Saskatchewan, perhaps for long periods of time, flowed,
and huge icebergs freighted with boulders, debris and earth
were continuously tloated off to wend their way at the will of
winds and currents. It was not the first tirù during the drift
period that this part of' the country had been under water.
The resemblance to the Polar Seas of to-day was probably
very striking, except in these points that the icebergs
would be more deeply sunken, for the water was fresh, and
that this inland sea was more vast, covering not morely oUr
North-West prairies, but extending probably as far south
as Iowa and Illinois. Boulders were thus scattered at rmn-
dom over the bottom of the sea hundreds of miles away from
their point of origin. Huge masses were carried enormous
distances. Dr. George Dawson mentions one of the Huro-
nian quartizite, lying near the Waterton River, which mea-
sured forty-two feet long, forty feet broad and twenty feet
high, and which must have come from east of Lake Wînni-
peg or the Red River.

The very uniform nature of the deposits over very great
areas would indicate quiet waters, at least in later periods of
the occurrence of this inland sea, probably ending, as the
land rose, in the creation of vast marshes, like the existing
great grass swamps at Westbourne, and on the Boyne River
in Manitoba, but on an immense scale. The successive an-
nual growth and decay of sedges and grasses in these marshes
gave rise to deposits ofvegetable loan which have gone on
increasing since the rise of the land to its present level, by
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the annual decay of the ordinary prairie grasses, and per-
haps of forest treces. The elevation which took place in the
land was greatest at the Rocky Mountains and the different
steppes between these mountains and the eastern limits of
the prairie, would seem to indicate different stages or inter-
vals in the elevation during which the various sandhills and
stretches of sand atthe extended edges of these steppes have
been formed. The contraction in the area of this inland
ocean took place from the Rocky Mountains eastward, so
that the present Province of Manitoba east of the Duck,
Riding and Pembina Mountains, is the most recently formed
as well as the lowest in level. Between the mouth of the
Saskatchewan at G'rand Rapids and the Assiniboine River
between Portage la Prairie and Winnipeg and thence to the
United States boundary line, there is not much difference
in level, as the following heights above the sea indicate:

Lake W innipeg............. . ... .. ............ 710 feet.
St. Martin's Lake ...... ......................... 737 "
Lake M anitoba....................................752
River Assiniboine, near Baie St. Paul.......766 "

Lake 'Winnipegosis.............,................770
Cedar Lake, near Grand Rapids, on the

Saskatchewan......... ............... ......... 770

This comparatively level area occupies a stretch of
country 330 miles in length by an average of î 50 miles in
breadth.

Lakes Winnipegosis and Manitoba, and St. Martin's and
Water Hen Lakes, are mere shallow depressions on the sur-
face of the prairie. The two first named lakes are each
over a hundred miles in length, but increase in depth so
gradually that at the narrows where they nearly unite,
Winnipegosis has only six feet of water at 2,000 feet from
the shore, whilst Lake Manitoba, at a mile from the shore,
shows a depth of only three feet. St. Martin's Lake, again,
has only eight feet, and Water Hen Lake an average of three
feet of watc:-. Lake Winnipeg is deeper, being an average
of forty feet to sixty feet, with a somewhat uniformly level
bottom, but it is relatively very shallow for alake of its great

-c',



Canadian Record of Science.

extent. Its eastern shores form here the western limits so
far as observable, of the great eozoie rocks, and were also,
no doubt, the eastern shore of the great inland sea.

It has been proposed to lover the level of Lake Manitoba

by renoving the obstructions in the chanuel through which
its waters are conducted by way of St. Martin's Lake to Lake
Winnipeg, and there is no doubt that il this cotld be effected
to the extent of only a few fet, large tracts of country
would bc reclaimed which around its margin are presently
more or less under water. The southern end of the lake is
now bounded by a narrow sand bank elevated a few feet
above the water. Inside of this are very considerable tracts
once forming a part of the lake and now more or less sub-
nerged, but in which the process of growth and decay of
the grasses and aquatic plants and the resulting annual de-
posit of soil vill eventually end in their reclamation from the
water. This same process is going on in a large tract cov-
ering four or live townships about ten miles to the westward
of Lake Manitoba, known as the Big Grass Marsh, as well
as in many other places in the province, and will, in coming
years, result in the formation of prairie land with a rich
covering of black vegetable loam.

The County of E ssex in Ontario lias a considerable ex-
tent of prairie land which was no doubt largely formed
under similar conditions of annual growth and decay, and
which in its origin points to a time when Lakes Erie and
St. Clair, were more intimately connected than they now
are. Long Point, Point Pelée and Sandusky Harbour, all
on Lake Erie, are illustrations of prairies now in process of
formation. These prairies all have a fresh water origin.
Those south of Montreal, and extending beyond St. Johns
and St. Hyacinthe, are rather of marine origin, dating back
to the Leda clay period, when the drift clays were re-assorted
under water and added to, and the land then elevated to its
present level.

Probably contemporaneous with the formation of the
prairies was the creation of the deep valleys of the Assini-
boine and the Qu'Appelle Rivers. The valley of the Assini-
boine above Brandon bas an average depth of towards 200
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Our North- West Prairies.

feet; that of the Qu'Appelle is somevhat less. Iheir width
varies from half a mile to a mile. As the waters fell in the
prairie country to the east of Brandon, those rivers, which
appear to have been enormous streams with strong currents,
cnt their way into the drift deposits of the upper steppe
gradually downward to the level of the lower steppe below
Brandon. The sources of supply for these streams may
have been in part the retreating glaciers, but were more
probably a greater rainfall than now and the general drain-
age of the country through vhich they ran. This country
must have been in its earlier days covered with grass
marshes. The smaller river valleys as those of the Souris,
Cut Arm Creek and the Little Saskatchewan have probably
sonevliat similar origins. A contributing cause in every
case has however no doubt been the annual spring freshets
which extend into the month of July in the larger rivers,
and which year by year carry down with them in their con-
stantly turbid waters large quantities of soil to the Red
River.

A writer in the February number of The Century, speak-
ing of the vast prairies of the valley of the Mississippi and
its tributary streams, tells us "This region vas not origin-
ally wooded. This is proved not only by the story told by
the soil, but by the fact that though it was not without its
woodlands at its settlement, it lias no characteristie trees.
All are derived either trom the Appalachian region or from
the west and north, ninety varieties coming from the east
and only nine or ton froi the west and north. The great
prairie region has sought all the trees it possesses from ad-
joining regions." This opinion probably expresses the gen-
erally prevailing impression of the relations of forest trees
to the prairies. And yet in regard to our Canadian prairies,
whether in the North-west or in Ontario and Quebec, it is
not altogether correct. The subject is in some respects asso-
ciated with the early history of the prairies. There is no
doubt that when these prairies were in process of formation,
when immense areas were in the condition of marsh in
which tall grasses were the leading feature, and when this
narsh was being gradually changed in its character to dry
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land by the successive annual growth and decay of these
grasses, circumstances existed which rendered the growth
of forest trees impossible. Great tracts of country are still
in this condition. There are also many areas of great ex-
tent, as on the Pombina branch of the Canadian Pacifie Rail-
way, around Gladstone and Westbourne on the Manitoba &
Northwestern Railway, and between Baie St. Paul and Lake
Manitoba, where, during the wet seasons-and these seem
periodically to follow each other for two and three years in
succession-very extensive tracts of magnificent prairie
land, which in other seasons are dry and capable of cultiva,
tion, are practically under water for most of the summer
months. Thus trees, which in dry seasons might spring up
in such stretches of country, would during the successive
wet seasons be gradually killed. Wherever such conditions
have prevailed, whetzer in far distant or present times,
forests, for the time, could not be expected to appear.

The question however arises whether, once the condition
of dry land was attained, did trees spread over the prairies
as they have elsewhere, and whether subsequent causes may
not have prevailed in removing them. That certain trees
will freely grow on the prairies is proved by the frequent
bluffs of timber, especially to the north of the Assiniboine
and Qu'Appelle. These bluffs often occur in stretches of
miles in extent and often again are found isolated. North
of the Qu'Appelle they are so frequent as to give the coun-
try a park-like appearance and to render that country very
attractive for settlement. Beyond this point northward
they continue to occur until they fnally merge into the true
forest region which in this section extends from Lake Win-
nipeg westward to the sources of the Athabasca River, and
.from between these localities northward to the extreme
limits of forest growth-including within this are a great
stretches of what should correctly be termed prairie coun-
try. On the prairies proper the prevailing trees are the
poplars, and only in the deep river valleys or skirting the
margins of the lakes and the smaller streams and on the
hills are the other trees of the prairies found in numbers.

It is quite true that the total number of species of trees
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in our North-west is lirpited. Most of the Ontario and Que-
bec species do not range west of Lake Superior or Lake of
the Woods and probably Manitoba, west of the Red River,
does not include more than sixteen species. Were there,
however, forests in this part of Manitoba as there are in On-
tario and Quebec, this pau-!ity ofspecies would probably not
be so marked. That there has been a time when the pre-
sent prairies of Manitoba and the North-west Territories
have been more or less under wood is extremely probable.
There seems no reason why the truc forests should have
extended everywhere northward, often covering, even there,
what would be otherwise prairie, and should have left the
vast country to the south an open, more or less treeless,
plain. The deep valleys of the Assiniboine, Qu'Appelle and
other streams would seem to indicate a greater rainfall to
have at one time prevailed, and this greater rainfall would
result from extended areas of forest. It is not an argument
against this that the prairies with us can hardly bc said to
have any characteristic trees. The vastforests to the north-
ward have none. It is net because trees will not grow, as
bluffs of timber are of frequent occurrence and wherever
tried, hardy trees, when properly protected, readily thrive.
Those who have observed the almost yearly occurrence in
almost every part of the prairie country ofgr.eat fi.cs, sweep-
ing som etimes over immense stretches of country, and of
the destructive effects of forest fires in Ontario and Quebec,
can readily suppose that such fires nay have been an im-
portant factor in rendering the prairies largely treeless and
that, aided by the light rainfall and the dry atmosphere,
they have gradually widened the areas originally burned,
until these areas have attained their present extent. The
general flatness of the country and consequent exposure to
winds has contributed much to the rapid accomplishment of
this. In the country bordering the upper reaches of the
Peace and Athabasca Rivers and their tributaries there are
at present large stretches of prairie ]and completely sur-
rounded by forest, and -which suggest an origin resulting
from forest fires. Prairie fires are almost invariably the
result of human ageney, se that the present condition of
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the prairies probably dates its origin within a compara-
tively recent period. Certainly these prairie fires now
prevent the encroachments of the forest upon the plain,
as otherwise these forests would in the natural order of
things extend thenselves westward and southward if
allowed to do so. The same is trae of the bluffs or
stretches of timber found growing in frequent places south
of the true forests, though even there the trocs are of
relatively moderato size proving that these bluffs are of
comparatively recent or of very slow growth. There can
be no question that as prairie fires cease with the progress
of cultivation of the land and with the enforcement of pro-
ventive laws, the tendency of these stretches of timber and
of the truc forests will be to extend themselves further over
the prairie. In the meantiie, the effect of the absence of
timber is to create a drier climate by diminishing the rain-
fall, and on account ofithe general flatness of the prairie by
exposing every object upon it to constant and unbroken,
drying winds. That there is, therefore, a general tendency
of trees to skirt the river banks can be readily understood,
as there they obtain that moister atmosphere which is
absent on the open prairie. Even in the valleys of such
great streams as the Assiniboine and the Qu'Appelle, trees
are generally found on the southwestern or -western sides,
the eastern being frequently bare, and this can only be
accounted for by the greater protection from drying winds
the western and southern banks have, and therefore the
greater moisture in the soil there.

Again, only in the river valleys, on and near the lake
margins and on the hills or rising grounds are the forest
trees of the North-west completely represented, and it is
suggestive whether the trees there are not the relies of a
larger foiest flora which more or less covered the whole
country. At present the cosmopolitan poplars are the chief
occupants of the plains, their very hardiness, however, con-
stituting them fitting pioneers of new forests some day to
appear.

I cannot help thinking that as the prairies become thickly
settled and protective laws are properly enforced, prairie
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fires will largely cease and trees wili have an opportunity
to extend their area of growth in every direction. Furtier,
as cultivation increases and a drainage system is more gen-
erally carried out, sumner frosts vill largely disappear and
the eliiate become more siuitable for forest trees as Vell as
grain. The extension of the forests will, no doubt, have its
effect in somewhat increasing the rainfaIl, but will also
afford breaks to the winds which now prevail. The general
offect nust be a modification of the climate in some degree,
probably rendering the atmosphere less dry and somewhat
moderating the cold in winter.

THE PROTECTION OF NORTH AMERICAN BIRDS.

By ALFRED H. MASON, F.C.S.

A coinmunication on this subject having been addressed
to the Society by Mr. Montague Chamberlain, a member
of the Council of the "American Ornithologists' Union"
and Canadian Superintendent of that union, the Council of
the society decided that it was a subject of importance to
naturalists, and I was invited to bring the matter forward.

The American Ornithologists' Union was organised in
1883 at New York, at a convention of the leading scientific
workers in that branch of study. The object of the Union
is to advance the study of ornithology and to organise for
systematic and combined action in the determination of
important quostions. It has issued a new classification of
North American Birds, established a successful journal
"The Auk," and organised and made successful a very
large body of observers of the phenomena of bird migration.
Allen, Baird, Coues, Merriman, Ridgway and Henshaw,
are anong the leading professional Zoologists of America.

AUraon'S NoI.--This paper consists mainly of a résumó of the
work of the American Ornithological Union, and of extracts from
its recent circular, and the chief object aimed at is to aid in direc-
ting general attention to the ruthless destruction of birds.
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Brewster and Lawrence are gentlemen of large fortune,
who study the science for occupation, and for the love of
it, and stand high as scientists. Lawrence helped Baird with
his greatest ornithological work, published in 1859.

One of the investigations being conducted by the Union
is that of Bird migration and the geographical distribution
of North American Birds, and during the first year of its
existence, it received communications from more than a
thousand observers. The area over which these observers
are scattered is co-extensive with the boundaries of the
inhabited portions of the North American continent, and
includes parts of the West Indies, and Central and South
America.

Stations now exist in every state in the Union, and in
every Territory excepting Nevada. The extreme points
froin which reports have actually been received will appear
from the following: in the east, the southernmost station
is Sombrero Key, off Southern Florida (Lat. 24°37); and
the most northern, Belle Isle off Labrador (Lat. 51°53'),
whilst froin the west, reports have been received from
Arizona and Southern California, as well as from Point
Barrow, the most northerly point of Arctic Alaska (Lat.
71°18'). The most eastern station from which data have
been obtained, is St. John's Newfoundland (West Long.
52°45') projecting well into the Atlantic ; while on the
Pacifie, the committee has observers at various points in
California, Oregon, Washington and British Columbia.

Hence it appears that the migration stations are sprinkled
over 4 6 °4 1' of latitude (approximately three thousand two
hundred miles in a north and south direction) and 72°15'
of longtitude (approximately three thousand five hundred
miles in an east and west direction.) The distance in a
straight line between the two most remote points (Sombrero
Key and Point Barrow) is about four thousand three hund-
red miles. This territory is divided into sixteen districts,
each under the immediate direction of a competent
superintendent. In Canada there are stations with the
following superintendents:-North West Territories: Ernest
E. T. Seton, Assiniboia, via Carbery, Manitoba; British
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Columbia: John Fennin, Burrard Inlet, B.C.; Manitoba:
Prof. W. W. Cooke, Moorhead, Minnesota; Quebec and
Maritime Provinces: Montagne Cuamberlain, St. John,
New Brunswick; Ontario : Thomas Miellwraith, Hamilton.

Bach observer is asked to give a brief but careful descrip-
tion of the principal physical features, including latitude,
longitude. and altitude, of the locality which is the seat of
his observations, and the data collected arranged in three
general classes; (a) Ornithological Phenomena, (b) Me-
teorological Phenomena, (c) Contemporary and Correlative
Plienomena. The first class requires the observer to pre-
pare a complete list of the Birds known to exist in the
vicinity of his station, indicating to which of the following
five categories each species pertains:-

1. Permanent Residents, or those that are found regularly
throughout the year.

2. Winter Visitants, or those that occur only during the
winter season, passing north in the spring.

3. Transient Visitants, or those that occur only during
the nigrations, in spring and fall.

4. Summer Residents, or those that are known to breed,
but which depart southward before winter.

5. Accidental Visitants, or stragglers from remote districts.
The second class requires information upon:-
1. The direction and force of the wind. .
2. The direction, character and durition of storms.
3. The general conditions of atmosphere, including rain-

fall.
4. The succession of marked warm and cold waves,

including a record of aill sudden changes of temperature.
Whilst the committee ask for a large amount of informa-

tion upon a variety of siubjects, they are also glad Io receive
meagre and isolated records. Comparatively few of the
observers are ornithologists or even bird collectors, the
great majority being intelligent farmers, tradesmen and
light-keepers. Those who know only the commonest birds,
such as the Robin, Bluebird, Bobolink, Martin, Humming-
bird and Chimney Swift, can furnish important data and
their services are eagerly sought.
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Another object engaging the attention of the Union is
to determine as nearly as possible the truc status in Amer-
ica, of the European Home Sparrow (Passer Domesticus),
commonly known as the English Sparrow-by collecting
the facts necessary to settle the question of the eligibility
or ineligibility of this sparrow as a naturalized resident of
the country. The question is regarded as one of great
economic consequence, to be determined primarily by ascer-
taining whether this bird be, upon the whole, directly or
indirectly, in.jurious or beneficial to agriculture and horti-
culture, its economic relations, depending directly and
mainly upon the nature of its food; indirectly upon the
effect, if any, which its presence may have on useful native
birds and beneficial insects.

The chief object of my communication this evening, is
to call attention to that portion of the work of the Union
which relates to the consideration of the important question
of the destruction of the native birds in North America,
and more especially, to join in the crusade against the
fashion of wearing birds for decoration. This work is not
likely to have been initiated by those scientists whom I
have named, had they not been quite certain that there
was an urgent need for it.

In the bird-world, as elsewhere, the struggle for existence
even under natural conditions, is a severe one, undue in.
crease being hcld well in check. Birds and their eggs and
young, are not only the natural prey of many predaceous
mammals and reptiles, but also of predaceous birds. Sqirreils
spermophiles and mice, althougli not in a strict sense
rapacious, are among the worst natural enemies of the
smaller birds, whose eggs and young they seek and devour
with avidity; while many birds, not usually classed ns
predatory-as the jays, crows, grackles, cuckoos, and some
others, wage unremitting warfare upon the eggs and young
of the weaker species. "The elements are also fair more
destructive of bird-life than is commonly recognized. Late
cold storms in spring destroy many of the early migrants,
sometimes nearly exterminating certain species over con-
siderable areas where they had become prematurely settled
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for the season. The unusual southward extension of severe
cold waves and heavy snow-falls, such as have marked the
pIesent winter, are destructive to the bird-life of the regions
thus exceptionally visited. During the migrations, both
in the fall and spring, immense numbeis of birds are some-
times caugh; by storms, and blown fair out to sea and
drowned, or perish in attempts to cross the larger inland
lakes. There is abundant evidence to show that the annual
destruction of birds by the elements alone must prove a
severe check upon their increase. But all this is a part of
nature's routinç, which lias characterized past ages as well
as the present, and which, so far as we know, may be only
the natural and necessary check upon undue increase. It
is only when man comes upon the scene that nature's ba-
lance is seriously distuirbed.

" Man's destructive influence is to some extent unavoid-
able, but in far greater part selfish and wanton. The reinoval
of forests, the drainage of swamps and marshes, the con-
version of wild lands into fairms, and the countless changes
incident to the settleieont of the country, destroy the haunts
and the means of subsistence of numerous forns of animal
life, and practically result in their extermination over vast
areas. The birds, particularly the larger species, suffer in
common with vertebrate life in general. Electric-light
towers, liglit-houses, and light-ships are also a fruitful and
modern source of disaster to birds, particularly during their
migrations, when, in thick weather, thousands upon thou-
sands kill themselves by dashing against these alluring
obstructions. Telegraph-wires contribute also largely to
the destruction of bird-life. While the destruction by these
agencies is greatly to be regretted, it is not directly charge-
able to cupidity and heartlessness, as is the far greater
slaughter of birds in obedience to the dictates of fashion.

" The history of this country, as is well known, is the
record of unparalleled destruction of the larger forms of
animal life. Much of this destruction, it is true, was
unavoidable, sooner or later. But it is no less truc that
the extirpation of our larger game animals has been need-
lessly hastened by what may be fairly termed a disgraceful
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greed for slaugt,-in part by 'pot hunting' on a grand
scale, in part for he more desire to kill something,-the
so-called 'love of sport.' Th fhte of extermination which
to the shame of our country, has alrendy practically over-
taken tie bison, and will sooner or later prove the fte of
all of our larger game-manmmals and not a few of our gaie-
birls, will, if a halt be not -spec(ily called by enlightenled
ptblic opinion, overtake scores of our song-birds, and the
majority of our- graceful and harmless, if somewhat less
beneficiail,' sea and shore birds.
"The decrease in our song and shore birds is already

attraeting attention; and the protest against it, which
reaches us from many and widely distant parts of the country,
is not only painful evidence of this decrease, but gives hope
that the wavc oldestruction, which of late years bas moved
on in ever-increasing volume, has at last reached its limit
of extension, and that its recession will be rapid and per-
nanent. But to secure this result, the friends ofthebirds-

the publie at large-niust bo thoroughly aroused as to the
magnitude of the cvil, and enlightened as to its causes and
the means for its retrenchment."

The Anerican Ornithologists' Union, through its Uom-
mittee on Protection of Birds, "lhas caused the publicationof
a series of papors to throw sonie light upon the extent, the
purposes, and the methods of the present wholesale slauglter
of native birds. Birds are killed for Iood, for sport, for na-
tural history specimens, to stuif as objects of curiosity or
ornanent, and for personal decoration. The birds killed for
food are, of course, msainly the commonly so-called game-
birds,-pigeons, grouse of varions kinds, ducks and geese,
and the great borde ofsmaller waders known as 'peeps,
snipes, plovers, rails, etc. The slaughter of these has beeu
so improvident, and their decrease of late so marked, that
thev are now more or less cared for by the numerous game-
protective associations, but are still, in the main, very ina-
daquately guarded. In addition to the birds conmonly
recognized as game-birds, many song-birds are hunted for
food, notably the reed-bird, or bobolink, the robin, the
meadow-lark, the blackbird, and the flicker, and, in some
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localities, ail the larger song-birds. This is particularly the
case in portions of the south, where strings of small birds
may be seen suspended in the game-stalls. In March oflast
year, a well-known ornithologist reportsfnding in the market
at Norfolk, Va., hundreds of wood-peckers and song-birds
exposed fbr sale as food, the list ofspecies including not only
robins, meadow-larks, and blackbirds, but muny kinds of
sparrows and thrushes, and even warblers,. vircos, and wax-
wings. While some of the stalls had each from three hundred
to four hundred small birds, others would have but a dozen
or two. 'Nearly all the vendors were colored people, and
doubtless inost of the birds were captured by the saie class.'
This 'daily exhibition in southern markets' indicates an
immense destruction of northern-breeding song-birds which
resort to the southern states for a winter home," and we in
Ganada must not overlook the fact that many of our birds
migrate to these districts, to escape our severe wiiiter, never
to return, and lience this is a subject for serious consideration
by us.

The eggs of many speciès of terns, gulls, plovers, and
other marsh and siore breeding species, are systemnatically
taken for use as food, the egg-huiting busines beingr prose-
euted to such an extent as to prove a serious cause of decrease
of the species thus persecuted, whi[e the value as food of the
eggs thus destroyed, is too trivial to be for an instant regard-
cd as of serious importance.

Mr Sennett writes a paper in which he refers to the des-
truction of young birds rather than to eggs, and makes a
statement which he says, for fiendish enterprise, exceeds
anything that lias ever coie under his notice. In 18M, and
also in 1878, while studying the birds about Corpus Christi
Bay, Texas, lie examined a low grass-flat called Pelican
Island, so named on account of the numbers of brown peli-
cans that had for years taken it for their breeding-place, to
the exclusion of ail other species. Here many thousands of
t.hese great birds were tending their eggs and young, breed-
ing in such numbers that one could step or jump from nest
to nest, over nearly, if not quite, every square yard of the
island. Four years later he cruised over the same course,
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and noticed that the pelicans had deserted this grasy
island entirely, and wer'e scattered, in diminished numbers,
on other islands which were not occupied by tbem when he
made his former trips. On inquiring into the cause of this
change, he learned fiom prominent citizons, that two or
three eiterprising, (?) men had conceived the idea ofrmaking
their fortunes from pelican-oil, and bad erected 'trying-out'
shanties on the nainland. Tliey went to the island in ques-
tion in large boats, and carried off cargoes of young pelicans
in all stages of growth, and boiled them up for their oil.
The only satisfiction he could get from the history of this
experirment was, that the men could not sell the oil, and had
nothi g but their nefarious labor for their pains. Think of
the enormous sacrifice oflife for a foolish experiment! This
heartless slaughter is hardly equalled in cruelty by the so-
called sport of the uifion troops during the war against
secession, who, while idly lying in transports off the passes
alon.g the coast, amused themselves by fastening a fish to a
plank which was so weighted as to be quite submerged:
they would then watch the pelicans dive for the fish, while
bots were freely interchanged as to the probability of the
bird getting a broken neck, with the odds decidedly in
favor of the death of the pelican. Instances without num-
ber might be given to show that man, unchecked by law,
will ruthlessly destroy the very things most useful to him
if preserved and protected.

"l The samne havoc prevails all along the coast lines; and
many localities might b cited whero the destruction is
equally sweeping, as on the Pacific coast and at frequent
points on the Atlantic coast from Florida to Labrador,-
whorever, in fact, the bir-ds occur in sufficient numbers to
render sucli wholesale plundering practicable. The marsh-
breeding rails are at some localities subject to similar pro-
secution. At one locality on Long Island, it is roported,
a ' bay-man,' who keeps a bouse of entertainment for sports-
men during 'the season,' supplies his table for weeks at a
time with the eggs of the rails that breed numerously in
this vicinity,-in strange conflict, too, vith his own in-
terests, since, by destroying the eggs of rails, he 'kills
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the goose that lays the golden egg' for the rail-shooting
season.

In general, the gaine and quasi-game birds are killed for
sport rather than for gain or for their intrinsie value as food ;P
exception, however, is to be made of the 'professional' or
'inarket' gunners, by whom the ranks of the water-fowl are
so fearfully thinned, and who often resort to any wholsesale
method of slaughter thleir ingenuity muay be able to devise.
But the slaughter of birds in general is doubtless largely due
to the mere fascination of 'shooting.' Many song-birds are
killed ' fbr sport' by the ' small boy' and the idler, whose
highest ambition in life is to possess a gun, and whose 'game'
may be any wild animal that can run or fly, and wears fur or
feathers. Sorne slight depredation on the small fruits of the
gard en, or on field-crops, is ample pretext for a war of exter-
mination on robins, catbirds and thrashers, jays and che-
winks as well as blackbirds and crows, and the birds so un-
fortunate as to fall into the category of hawks and owls,
notwithstanding the fact that every one of these species is in
reality a friend. Yet the slaugliter is winked at, if not ac-
tually encouraged, by those who are most injured by it;
while the 'general publie' of the districts where such prac-
tices prevail are either too ignorant of the real harm done,
or too apathetic, to raise any serions protest.

"Among the important agencies in bird-destruction is the
'bad small boy '-and in the ornithological sense his name
is legion-of both town and country. Bird-nest robbing is N
one of the besetting sins-one of the marks ' of natural
depravity '-of the average small boy, who fails to appre-
ciate the cruelty of systenatically robbing every nest within
reach, and of stoning those that are otherwise inaccessible.
To him the birds themselves, too, are also a fair target for a
stone, a sling, a catapult, or a ' pea-shooter;' to the latter
many a sparrow, a thrush or warbler fails a victin. Says a
recent writer on the subject of bird-destruction, ' Two ten-
year old lads in that quiet and moral hamlet [(Bridgehamp-
ton, Long Island] confessed this autumn, that with pea-
shooters they had killed during the season fifty robins and
other birds which frequent the gardens, orchards and
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ceOetery. SuCh boys exist 111 over t>he country, and war on
birds as things inade to be killed. . . . The pea-shooter
gives no sound, and can be carried in the vest-pocket; but
so destructive is it in die hands of a skillful child that the
legislatures of sonie of the western states werc obliged to
pass laws naking the sale of the thing a misdemeanor, and
preventing the possession or use of it.

"The destruction of birds by taxidermists, and for alleged
'scientific purposes,' bas justly attracted attention and has
unjustly brought into disrepute the legitimate collecting of
both eggs and birds fbr scientific use; but inuch of this
alleged scientific collecting is illegitimate, being really
done under false colors, or wrongly attributed to science.
Or the birds killed or mounted by taxidermists, some, not
tunfrequently a large part, are for museums or private
cabinets: another large share is put up for parlor or hall
ornaments, either as groups or singly. All this by a little
license, inay be allowed as legitimate, or at least not seriously
reprehensible. But, unfortunately, the average taxidermist
hias too often an unsavory alliance with the milliner, and in
addition to his legitimate work, is allured into catering on a
large scale to the 'hat-trade.' Although a few of them are
too-high principled and too much the naturalist at heart, to
thus prostitute their calling, taxidermists as a class are at
present in deserved disrepute, and are to a large degree
responsible for much of the public and mistaken criticism
of scientific collecting. This critictsm is perhaps more
especially directed against the ' egg-collector,' who ranges
in calibre and purpose from the schoolboy, who gathers eggs
as he gathers postage stamps or ' shoiv-cards,-for the more
purpose of ' making a collection',-to the intelligent oologist
or ornithologist, who gathers his eggs in sets, prepares them
with great care, with the strictest regard to correct identifi-
cation, and in series sufficient to show the range of variation
-often considerable-in eggs of the same species, and takes
a few additional sets for exchange. He may have in the
aggregate a large collection, numberiug hundreds of species,
and thousands of specimens: but, in general, the same species
is not.laidunder serious requisition, and the sets are gathered

- '~. s

162



Protection of North American Birds.

aL considerable intervals of time aid from a large area of
country. A squad of street urchins set loose in the suburbs
will often destroy as many nests in a single morning's foray
as a collect, >atherino for slrictly scientifie purposes, would
take in a wbole season, and with fiar more harmful resuilts,
because local and sweeping. Mucli of the egg-collecting by
schoolboys should be stopped. and can be easily checked
under proper statutory regulations."

Having called your attention to varions agencies and
objects affecting the decrease of birds, we now come to con-
sider the most important- many-times exceeding all the
others together-the most heartless and least defensible,
namely, the sacrifice of birds to fashion, for bat and bonnet
oriiamentation' and personal decoration. Startling as this
assertion may seem, its demonstration is easy.

" In the United States of 50,000,000 inhabitants, half, or
25,000,000, may be said to belong to what some one bas
fbrcibly termed the 'dead-bird wearing gender,' of whom at
least 10,000,000 arc not only of the bird-wearing age, but-
iudging from what we see on our streets, in public assemb-
lies and public conveyances-also of bird-wearing proclivi-
ties. Different individuals of this elass vary greatly in their
ideas of~style and quantity in the way of what constitutes a
proper decoration for that part of the person the Indian de-
l igh ts to ornament with plumes of various kinds of wild fowl.
Some are content wi th a single bird, if a large one, mounted
nearly entire: others prefer several small ones,-a group of
threc or four to half a dozen; or the heads and winge of
even a greater number. Others, still, vill content them-
selves with a few wings fincifully dyed and bespangled, or
a, wreath of grebe ' fur,' usually dyed, and not unfrequently
set off with egret-plumes. In the average, however, there
must be an incongruous assemblage made up of parts of vari-
ous birds, or several entire birds, representing at least a
number of individuals. But let us say that these 10,000,000
bird-wearers have but a single bird each, that these birds
may be 'nmade over' so as to do service for more than a
single season; and still what an annual sacrifice of bird-life
is entailed ! Can it be placed at less than 5,000,000 ?-ten
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Limes more than the number of specimens extant in all oui
scientific collections, private and public together, and pro-
bably a thousand times greator than the annual destruction
of birds (including'also eggs) for scientific purposes.

"Fortunately, perhaps, the supply of bird-skins for deco-
rative purposes is not all drawn from a single country, the
whole world being laid under tribute. The ornitliologist
recognizes in the heterogeneous groups of birds on women's
hats, met with on every hand, a great preponderance of
North Amerieg.n species; but with thein are many of the
common birds of Europe, and a far greater variety from
South America, and many from Africa, Australia, New
Guinea, and India. But, on the other hand, it is well
known that our own birds are exported in immense num-
bers to Europe; but, whether the exportation exceeds the
importation, it is impossible to determine, from lack of
proper statistics.

" With the foregoing facts before us in regard to the a-nnual
destruction of birds, if is no longer surprising that mnany
species, and even genera, of birds, are fast disappearing from
our midst. Considering that this slaughter has been waged
for years, but with rapid increase year by year, is it not
rather a wonder that so many birds are still left?

"The destruction of 40,000 terns in a single season on Cape
Cod for exportation, a million rails and reed-birds (bobo-
links) killed in a single month near Philadelphia, are facts
that may well furnish food for reflection. The swamps and
marshes of Florida are well known to have recently become
depopulated of their egrets and herons, while the State at
large has been for years a favorite slaughter-ground of the
milliner's emissaries. The present winter parties organized
and equipped in this interest are said to be prosecuting the
same wholesale warfare against the birds at various points
along the whole gulf-coast.

"But why, some may be supposed to ask, should the slaugh-
ter be interfered with? Does it not yield profit to many an
impecunious idler, who receives so much per head from the
'taxidermist' for the freshly killed birds? Do not their
préparation and manufacture into the gaudy or otherwise
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untasteful hat-gear give employment to many a needy hand,
and add materially to the milliner's gains? Why is not
their use for personal decoration, à la sauvage, as legitimate
and defensible as their use for food, with the added advan-
tage of being able to utilize decoratively a great many
species otherwise of no commercial value ? Why should we
be anxious to preserve our birds? Are they, when alive, of
any practical value, or do they contribute in any vay to our
pleasure or well-being ?

In regard to the first of these inquiries, the men and boys
really get little more in the average for the raw material
than enough to pay them for their powder and shot: it is
the ' sport' that affords them their real reward. The middle-
men,--the skinners and manufacturers,-and an occasional
professional gunner, make most of the profit, which must be
more or less considerable to induce them to run the gaunt-
let of public opinion and the occasional risks of prosecution
in their illegal enterprise. The milliner shares, of course,
in the profits of the trade in such supplies; but, if birds
were not used to such an extent, other and more fitting
decorations would be adopted in their place, and their busi-
ness would not suffer.

Respecting the latter inquiries, birds inay be said to have
a practical value of high importance and an usthetic value
not easily overestimated. Birds in general are the friends
of man, and it is doubtful whether a single species can be
named which is not more beneficial than hairmful. The
great mass of our smaller birds, numbering hundreds of
species, are the natural cheeks upon the undue multiplica-
tion of insect-pests. Many of themu rarely make use ofother
than insect-food, while ail, as shown by scientifie investiga-
tions already made, depend largely or wholly, during con-
siderable periods of the year, tipon an inscet-diet. Even the
ill-reputed hawks and owls prey upon field-mice, grasshop-
pers, and other noxious insects or vermin, some never mo-
lesting the farmer's poultry, and others only exceptionally.
In the present general summary of the subject, it may be
sufficient to say, that, while the beneficial qualities of birds
vary widely with the species, none can be set down as
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proven to be uninitigatedly injurious. With the decrease
of birds at any point is noted an increase of insects, especi-
ally of kinds injurioµs to agriculture. The relation of birds
to agriculture has been studied as yet but imperfectly; but
results could be cited which would go far to substantiate the
above statement of their general utility. The investigation
of the subject has now been systematically entered upon by
the department of agriculture at Washington, under the
supervision of experts especially fitted for the work.

"Birds, considered -esthetically, are among the most grace-
fui in movement and form, and the most beautiful and attrae-
tive in coloration, of nature's many gifts to man. Add to
this their vivacity, their melodious voices and unceasing
activity,-charms shared in only small degree by any other
forms of life,-and can we well say that we are prepared to
sec them exterminated' in behalf of fashion, or to gratifyr a
depraved taste ? Says a recent writer, ' A garden without
flowers, childhood without laughter, an orchard without
blossoms, a sky without color, roses without perfume, are
the analogues of a country without song-biids. And the
United States are going straiglit and swift into that desert
condition.'

"Indeed, as previously noted, there is already an encour-
aging recognition of that fact. Here and there bird-pro-
tective associations are being formed, and more care is taken
to secure proper bird-protective legislation; but the public
at large is still too apathetic, or too ignorant of the real state
of the case, to insist upon, and support by proper public
sentiment, the enforcement of legislative acts already on our
statute-books. The American ornithologists' union has
moved in the matter by the appointment of a large and
active committee on bird-protection, which is at present
beiding its energies toward the diffusion of information
among the people, in the hope of awakening a healthy sen-
timent on the subject, and is also working to secure not only
more effective and intelligent legislation, but the proper
enforcement of the laws enacted in behalf of birds. This,
too, notwithstanding a recent writer in a popular magazine
characterized ornithologists as being among the worst ene-
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mies birds have, and to whose egg-collecting and bird-stuf-
fing propensities was principally attributed the woful
decrease of our song-birds!

"In England the same rage for hat decoration with dead
birds has gone so far that anti-plumage-wearing socicties
have already been established by the more intelligent
Vomen of that country; and it has already been suggested,

apparently independently of any similar action abroad, by
ladies themselves, that the women of this country throw
their influence in a similar way against the barbarous Cus-
tom of using birds for personal decorations. Much could
doubtless be done in behalf of the birds ii this way; for,
once let it cone to be considered vulgar and in 'bad form'
to thus decorate one's person, and the power of fashion
would be a mighty weapon in defence of the birds.

"Of all the means that may be devised for checking the
present wholesale bird-slaughter, the awakening of a proper
public sentiment cannot fiail of being the most powerful.
Without this, ail other means would prove, to a great de-

grec, ineffectual. Laws, however good, eannot be enforced
unless backed by publie opinion. To arouse this, it seems
only necessary to enlighten the community respecting the
nature, the enormity, and the leading cause of this great
evil."

ft is with this ob.ject that the Union appeals to us as work.-
ers in Natural History-and asks for sympathy, encourage-
ment and support; and to aid thein to prevent the birds
being exterminated by thoughtlessness, they ask us to en-
dorse their work and to help them in drawing public atten-
tion to it, and thus to create a public sentiment in f avor of
the movement. Already in the larger cities of the United
States, in New York, Boston, Philadelphia and Buffalo, and
indeed all over the States, the movement is gaining rapidly,
and people of all classes are becoming interested in it, and
assisting to advance it.

Already the Natural Ilistory Society of Toronto have
taken up the subject energetically and at their last meeting,
it was moved by Mr. J. I. Pearce, and seconded by Dr.
Brodie, the President, and carried:-
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" That the President be authorized to issue a circular to
the ministers of the various congregations of the city espe-
cially, and as far as possible of the Province, and ask them
to bring to the notice of the ladies of thoir respective con-
gregations, the subject of the slaugliter of birds for millinery
purposes, of which five to ten millions are ruthlessly and
unnecessarily slaughtered e very year to decorate their
head-gear."

It would be an easy matter to cite instances of the extent
of this bird decoration; as you walk in the streets you have
only to look at the head-dress of the ladies and count the
birds as you go along. Look in the milliner's windows, and
you will be astonished, as I have been. A gentleman walk-
ing on Yonge street Toronto, last week, between Trinity
Square and Wellesley street, counted no less than 38 whole
birds on hats. not to mention ail the wings &c. used as em-
bellishments. " The àssemblage of diverse and inceongruous
forms sometimes met with on the same hat is often striking
.in the extreme; birds from the opposite ends of the earth,
and of the ornithological scale of classification, being brought
into most inharmonious combination, viewed even from the
artistic stand-point. Bearing on this subject, and illustra-
ting the range of taste in such matters, as well as the extent
to which birds are used for hat embellishment, may be given
the following inventory, furnished by an ornithological
friend; of what recently met his eye in a Madison Avenue
horse-car in New York. The car contained thirteen women,
of whon eleven wore birds, as follows: (1) heads and wing
of three European starlings; (2) an entire bird (species un-
knovn), of foreign origin : (3) seven warblers, representing
four species; (4) a large tern ; (5) the heads and wings of
three shore-larks; (C) the wings of seven shore-larks, and
grass-finches ; (7) one-half of a gallinule; (8) a small tern;
(9) a turtle-dove; (10) a vireo and a yellow-breasted chat;
(11) ostrich-plumes. That this exhibition was by no means
exceptional as to number or variety is obvious to any one
who bas given close attention to the ornithological displays
one daily meets vith in street-cars and elsewhere, wherever
he may travel. Advertisements in newspapers, by milli-
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nors, of the stock in hand. also give some suggestions of the
extent of the traffic in wings and bird-skins; it being not
uncommon to sec thousands of wings(plain or fancy, in na-
tural colors or dyed), as well as thousands of bird-skins
(mounted or made up) and thousands of plumes (dyed or
plain), advertised by a single dealer, while the dealers theni-
sclves niumber hundreds, if not thousands, in each of our
larger cities. Add to these the snaller shops, in counftry
and city, throughout the land, and we get at least sone coi-
prehension of the extent of the traffle in birds by the mil-
liners, and the support they receive fron the ladies of our
population.

"Take up any daily or fashion paper, and one can sec such
items as the following, clipped fron a New York newspa-
per of recent date: '[Miss ] looked extremely well
in white, with a whole nest of sparkling, seintillating birds
in her hair, which it would have puzzled an ornithologistto
classify,' and '[Mrs. ] had ber gown of unre-
lieved black, looped up with blackbirds; and a winged crea-
ture, so dusky that it could have been intended for nothing
but a crow, reposed among the curls and braids of ber hair.'
It is said, 'Where ignorance is bliss, 'tis folly to be wise.'
Perhaps, if the lady in question could have seen the crow
during its lifetime perched upon and feeding on the dccay-
ing carcass of a horse, she might have objected to the asso-
ciation.

"Respecting the traffic abroad, there were sold in one auc-
tion-store in London, during the four months ending April,
1885, 404,464 West Indian and Brazilian bird-skins, and M
356,389 East -Indian, besides thousands of Impeyan pheas-
ants and birds-of-.paradise. On the other hand, London
Truth publishes an item showing the humanity of England's
Queen: 'I an glad to hear that the Queen contemplates
issuing a ukase censuring the barbarous fashion which so
many women have lately adopted, of wearing the bodies of
birds, or parts of their bodies, in bonnets and hats and on
dresses. Her Majesty strongly disapproves of this practice,
which of late has greatly increased, which is daily increas-
ing, and which most assuredly ought to be abolished.' As

12
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long as the ladies continue to demand bird-skins for orna-
mental purposes, so long will the gunners and taxidernists
undertalke to supply le market, thereforo the initiative in
the movement for the protection of birds must be with the

wives, sweethearits, and mothers,' and not alono with the
laws and lawmakers."

Time will not permit of my bringing before you foi con-
sideration more fully the questions of the destruction of the
eggs of birds for food; the relation of birds to agriculture,
(a most important consideration to Canadians) oi the sub-
ject of bird laws, or laws for the protection of birds, or to
make a more earnest appeal to the ladies in behalf of the
birds, but before concluding I should like to call your- atten-
tion to a society whieh bas been formed in order to give an
opportunity for definite and systematie effort by all those
who believe th at ouri; birds ought to be protected. Itis called
"The Audubon Society" and is for the protection of Ameri-
can birds not used for food. To accomplish this purpose it
will-

1. Secure and publish information to show the extent of the present enormous
destruction of birds for muillinery, decorative and other purposes.

2. Exipose the outrageons and indefensible cruelty of such w'anton taking of
feathered life.

3. Point ont the injury to the agricultural interests of the land which inust
certainly follow the decimation of the insectivores.

4. By thus presenting the subject in its ethical, hunane and economic aspects
enlist the synpathy and active personal co-operation of a large meinber-
shipî in the eifort to check the evil.

Three forms of pledges have been adopted, viz.:

1. To disecrarage the killing of any bird not used for food.

2. To discourage the robbing of any bird's nest or the destruction of its eggs.

3. To refrain fron the use of any wild birds' plumage as an article of dress or
ornanent.

Certificates of membership are issued to. those who sub-
scribe to one or two or all of the pledges. There are no
membership fees of any kind, the society being supported
entirely by voluntary contributions.

In conclusion, I would re-echo the appeal of the American
Ornithologists' Union, and say that so long as demand con-
tinues, supply will corne. Law of itself can be of little,
per'haps of no ultimate avail. It may give check, but this
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tide of destruction it is powerless to stay. The demand will
bo met; the offenders will find it worth while to dare the
law. One thing only vill stop this cruelty-the disapproba-
tion of fashion. It is our wonen wlho hold this power. Let
them say the word, and hundreds of thousands of birds' lives
every year will be preserved, and, until they do use their
influence, it is vain to hope that this nameless sacrifice will
cease before it lias worked out its own end, and the birds
are gone.

Those who wear them and give countenance to the
fashion, doubtless do it thoughtlessly and without one
moment's reflection as to the results. It is earnestly hoped
that the ladies of Montreal may be led to sec this matter in
its true light, and to take some pronounced stand in behalf
of the birds, and against the fashion of wearing them.

ON MONTREAL DRINKING WATER.

By AiruuR WEIR, B.A.Sc.

During the session of 1885-86, while a student at McGill
University, I made a series of determinations of hardness,
chlorine, solids and free albuminoid ammonia in the
drinking water furnished to this city, with the view of
ascertaining how and to what extent these fluctuated from
month to month. The determinations were made from
November 1885 to March 1886, inclusive, and comprised
in all fifry-one determinations of hardness, forty-eight of
chlorine, forty-six of solids, ten of frce ammonia and eleven
of albuiinoid ammonia. The following were the results
obtained

CHILORINE.
The average quantity of chlorine during the period in

question was 0.26 grains per gallon, the maximum being
0.40 on November 4th and 5th, and the minimum being
0.175 on the 23rd of the sane month. Calculated as
sodium chloride, this gives,

Maximum ............... ........... 0.659 grain.
Mean for the period ........ ...... 0.428 "

Minimum...........................0.288 "
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RESIDUE.

Both suspended and dissolved matter are included under
this eading; for. the water was not filtered or allowed to
settle previous to evaporation. Yet, notwithstanding this,
the results show the water to have been fiairly free from
solid impurities. The average residue, calculated from the
daily determinations, was 6.55 grains per gallon, the
maximum being 9.3 on March 1lth and the minimum
4.06 on January 11th. WTanklyn gives 40 grains of solids

per gallon as the extreme quantity permissible for a drink-
ing water,' and ours is evidentlv well within this limit.

It is not necessary to dwell upon the effect on the pro-

portion of solid matter in running water of the country
through which it runs and the gases it holds in solution.
The river Loka, in the north of Sweden, flows over granite
and other hard rocks, and contains but 0.0566 grains of
solid matter per gallonY The other extreme is seen in
brine wells or other mineral springs. The water furnished
to Montreal is partly St. Lawrence, partly Ottawa water
and partakes of the nature of both. "The Ottawa drains
a region of crystalline rocks, and receives from these by
far the greater part of its waters." "The St. Lawrc-ee
* * * flows through lakes whose basins are composed
of palaiozoic strata which abound in liiestone rich in
gypsum and salt. " ,

The influence of the rock upon the water brought into
contact vith it is well shown in the case of the spring at
the back of McGill College, which, deriving its water from
the reservoir, has a hardness of 12.5, or about double that
of the water before its percolation through the walls of
limestone.

HARDNESS.

The hardness of a water depends, as is well known, upon
the proportion of calcium and nagnesium salts it contains,

'The Jordan, however, is used for drinking, although it contains
73 grains of solids per gallon.-Chem. Com. Life.

2Johnston, Chem. Common Life.
! Hum, Geol. Survey Report 1853.
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carbonates giving temporary and sulphates permanent
hardness. Where the hardness of a water is considerable,
it is often important to distinguish between that which is
permanent and that which is only temporary; but where
the hardness is low, as in Montreal water, such a distinc-
tion is, from an economical or hygienic point of view un-
necessary.

Like the chlorine and solids and usually with them, the
hardness iluctuated, but, as necessitated by the small pro-
portion of solids, it -was never large. The average fo. the
period covered by my determinations was 4.63, a low
result and one showing our water to compare fivorably
with that of other towns. The maximum was 6.7 on
Feb 11th and the minimum 3.2 on January 12th.

NITROGEN.

The average quantity of nitrogen, estimated as ammonia,
duriig January, February and March 1886 was 0.0031
parts 'ree and 0 .0194 parts albuminoid ammonia per million,
the maximum and minimum for free ammonia being res-
pectively 0.004 on several occasions and 0.0009 on March
4th, and the corresponding figures for albuminoid ammonia
0.03 on January 18th and 0.01 on February 25th.

FLUCTUATIONS.

The analyses showed from day to day and week to week,
as was to be expected, certain variations in hardness,
chlorine, residue &c., dependent chiefly upon the dilution
of the water by rain and snow and the relative heights of
the Ottawa and St. Lawrence.

These fluctuations were noteworthy in that the maximum
was in every case more than double the minimum.

Maximum. Minimum. Ratios.
Chliorine.... 0.40 0.175 2.28 to 1
Hardness... 6.70 3.20 2.09 to 1
Residue.... 9.30 4.06 2.29 to 1

'Or 0.0035 if the doubtfully high resuilt for Feb. 18th (0.0074)
be considered in striking the average.

le
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FLUCTUATIONS IN IIARDNESS.

The average hardness for Novembor was 4.70 degrces
Waniklyii, a littie higher (5. 12) in .Decemnber, but lowest
in January, the average for that month being only 3.77
degrees. li February the hardness was about the same
as in Novenber, namely 4.72, while in Marich te maximum
was attained, the average for tlat month being 6.07 degrees.

FLUCTUATIONS IN CHLORINE AND SOLIDS.

As regards chlorine, the average was 0.264 grains Io
the gallon in November, but instead of rising in Deceinber
like the Hiarduess, it fell to 0.243, became 0.235 in January
and rose in February and March to 0.28 and 0.325 respee-
tively.

The solid residue varied in a similar manner, sinking
trom an average of 6.83 grains per gallon in November
tLhrough 6.70 in December to 5.23 in January, and then
rising as regularly through 7 .12 in February to 8.82 in
March. Tis we sec that the average results for the
opening and elosing montis of the period were high, while
those for January, the central month, were the lowest.

SUMMARY.

To sum up the results, the following was the average
proportion of foreign matters in Montreal water during
the time covered by the analyses :-

Bardness...... Mean of 51 Determinations 4.63° Wanklyn
Chlorine......." " 48 4 0.26 grs. per. gal.
Solids........" " 46 6.55 part pergal.
Free Ammonia " " 9 0.0031 parts permill.
Albuminoid

Annonia... " " 11 0.0194 4 " "

These resuits are calculated from the actual analyses and
differ somewlat from those given by computation from the
monthly averages, for the reason that the same number of
analyses wvas not made each month. The average obtained
in the latter way is, perhaps, the more accurate, as it tends
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to neutralize the accidental advantage of the earlier over
the later months. By this method alone can the four
weekly determinations of March be made equal to the
tiflteen daily ones of November, as they should. The grand
average corrected in accordance with this idea is given in
the Table of Monthly Averages, which, with a Table of
Daily Results, is hereto appended.

TABLE 0F MONTH1LY AVERAGES.

Degrees of
MONTHS. Ilardns <, Chlorine.

WVanklyn. :Grs. per gal

November
December.
January ..
February-
31arch....

Average.

4.70
5.12

.77
4.72
6.07

0.264
0.243
0.235
0.277
0.325

4.876 0.269

I Free AbiiinjTotal SOlidS. Anunionia. I Anuouia.
Grs. per gal. Per million. Periaiion.

6.83 Not det. Not del.
6.70 "
5.23
7.12
8.82

0.0028
0.0040
0.00288

6.04 1 0.00322

0.0250
0.0172
0.0155

0.0192

TABLE OF ANALYSES OF MONTREAL VATER MADE BETWEEN

NOV. 1st, 1885, AND APRIL 1st, 18S6.

iA DAT. -Iardncss Chlioriue. Residue. Frec H:tN. Alb. H.;N.
j Wanklv. rs.pergai. Grs. pergal. Permillion. Per mill'n.

Monday ... 1 Nov. 2 4.66 - - Not dcter mined.
Tuisday ... 31 5.5 .10 -
Wcdn'sday. " 4 4.8 .25 7.1
Thursday.. " 5 4 S .40 7.

3

Monday ... Nov. 9 1.8 .25 7.1
Tiesday ... 10 4.75 7 . "
Wedn'sday. " Il 4 6 27 7.1 "

Monlday... Nov. 16 4.7 .25 6.5
Tuesday... 17 4.S 20 <>6.6
Wcdn'sday. 18 4 i .3* 6.1 "
Thursday .. 19 4 30 -

Monday ... Nov. 23 4.5 .175 6.9
Wedn'sday. 25 .1 5 20 6.9
Thursday.. 26 4.5 .25 6.3

Monday ... Nov. 30 4.5 .0 6.4 "
Tuesday.,. Dec. 1 4.5 .25 6.3
Wedn'sday. 2 4.5 .20 6.4

Monday . Dec. 7 5.8 .20 6.4
Tuesday . " .25 7.0
Wedn'sday.'" 9 .25 6.9
Thursday .. i 10 4.6 - .35 6.9

8.
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TABLE OF ANALYSES OF MONTREAL WATER.-(Co<ntinced.)

1ardness 'Chlorine. Residue. Free (llN. Alb. ILN.
Day Dxr. Wtanklyn. (m rs. per gal. G r.1er gal. Per ilion. Per imili'n.

Monday Dee I 5.0 Not det. 6.9 Not doter mined.
Friday . ... 1s 4.8 .25 Not det.

Tuesday ... Dec. 22 5.1 .20 Not det.

Tuesday .. Jan. 5 6 5.0 .25 5.9)
Wds.y."25 5.7
Thursday .. 7 4.7 .5 5.7

Monday ... Jan. 11 3.5 Not dlet. 4.06 Not dot. .028
Tuesday .. " 12 3.2 .20 1,76 Not det.
Wedn'sday. 13 3.1 .25 6.3
'Thurday .. " 14 3.4 2E 6.3 00266 .022

Monday .. Jan. 18 3.6 .25 5.3 .00372 .030
Tuesday .. 19 3.5 .23 4.4 Not deter mined.
Wcdn'iday. " 20 3.6 .20 4.5 .00200 .020
Thursday .. " l 3.6 .25 4.9 Not deter mined.

Monday ... Jan. 25 3.5 .20 5.1
ledn'sday. 27 3.5 .25 41.7

Tlhursday .. 28 3.6 .25 5.7

Mounday .. Feb. 1 3.6 .20 5.7
Wedn'sday. 3 3.9 .30 6.7
Thmursday .. " 4 :.9 .25 6.7 .00400 .020

Monday .. Feb. 8 4.5 .25 7.5 Not deter mied.
Wedn'sday. 10 5.0 .30 7,5 "
ThIursday.. 6.7 .35 7.8

Monday . Feb. b15 5.0 .30 7.1
Thursday.. 18 5.0 .30 7.2 .00746 ,021.6

Tlursday.. Feb. 25 4.9 .25 7.9 .00400 .010

Thursdamy.. 3ar. 4 5.5 .30 7,8 .00092 .016

Thursday .. Mar. Il 6.0 .35 9.3 .00400 020

Thursday.. Mar. 18 6. .30 9.0 .00260 .012

Thtirsday.. Mar. 25 6.4 .35 9.2 .00400 .014

NOT.--On May 5th and 15th two determinations werc inade with the follow'-
iig resuits:

Thursday .. May .5, 3 o 0.25 6.90 0'0035 0.015

Thursday. " 15 3.0 0.20 5.90 0.0040 0.018
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POLYEMBRYONY.

By D. P. PNHALLOw, B.Sc.

Aecording to Strasburger,' polyembryony, as it occurs in
Funcia, Illium,Nothoscordun, oranges, &c., arises from adven-
titious outgrowths, which, originating in the nucleus exter-
nal to the embryo-sac, ultimately penetrate the latter and
then forn true embryos, although independently of fecunda-
tion. They therefore represent, according to Gray, instances
of true parthenogenesis. More recently, Guignard 2 has
shown that polyembryony is not uncommon in the
Mimoseoe; while B. Jönossna points out a similar case in
Trifolium pratense, vhich he ascribes to the development
of several ovum cells in the same embryo-sac.

Although the common occurrence of polyembryony in
oranges is well known, a very interesting instance of its
frequency in certain varieties was recently brought to notice.

Among several hundred seeds plan ted, it was observed that
in the Florida oranges of the more common sorts, and the
ordinary Spanish oranges, polyembryony was comparatively
of little frequency, but in the Taingierine, its occurrence was
mnost marked. tIn transplanting some young trees on the
26th of April, then about three weeks old, opportunity was
takei to note the number of plants to eaci seed. Of ail
those examined, only six were found to have produced a single
plant, while ail the others had produced front thrce to four
plants each. The following is a sunmary of the results
obtained:-

Whole nuumberof Seeds ........................ 38
Seeds producing one plant ..................... 6 = 15.8 p. c.

two plants ... ............. 19 50
three " .................. 9-237

" four " ............ 4 10.5

'Am. Jour. of Science, 1879. xvii, 334.
- Bull. Soc. Bot., 1881. xxviii. 177.
'Bot. Notiser, 1883. 135.
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PROCEEDINGS OF THE NATURAL HiSTORY SOCIETY.

The Fifth Monthly Meeting of the session took place on
Monday evening, March 29th, 1886.

Sir William Dawson, the Prcsideiit, oceupied the chair.
The minutes of the previous meeting and also those of

the last council meeting were read and approved.
Donations to the Library were announced: from Dr.

Wolfred Nelson, of Panama, of a book containing over a
hundred photographs taken by him in Guatemala; from
Thomas MacI'arlane, Isq., of Ottawa, of a bound copy of his

papers "On the primitive formations in Norway and Ca-
nada " and other subjects; and from E. T. Chambers, Esq.,
of a copy of " Lettres sur Les Roches du Jura," by Jules
Marcou. Foi these donations votes of thanks were passed.

The President called attention to the rather unfavorable
tenor of the lon. J. G.; Robertson's letter in response to the
petition for a renewal of the Government grant.

The first paper of the evening was then read by A. T.
Diummond, Esq., on ' OuL North-west Prairies, their Origin
and their Forests," which elicited remarks from Sir William
Dawson, Charles Gibb, Alex. McGibbon and otheis.

Professor Penhallow followed with Dr. Robert Bell's
article on the Forests of Canada, when further criticism of
both papers took place.

The thanks of the Society were tendered to both authors
for their' valuable communications.

The Sixth Monthly Meeting was held on Monday
evening, May 3rd, 1886, Dr. Harrington occupying the
chair.

The minutes of the meetings of 29th March and 26th
April were read and confirmed. The minutes of council
meeting of Apr-il .19th were also read.

Regarding the grant, Mr. J. A. U. Beaudry reported the
receipt of a private communication from the Premier
of the Province, intimating that the petition of the Society
would have his personal attention and hoping to secure at
least a portion of the sum asked for.
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Alfred Henry Mason, Esq., was elected a delegate to re-

pr-esent the Society at the annual meeting of the " Royal
Society of Canada " at Ottawa on May 25th, 1886.

John S. Shearcr and Wm. 'T. Costigan werc re-elected
aud i tors.

It was resolved that the annual Field Day excursion
should take place to Beloil Mountain, St. Hilaire, on the 5th
or 12th of June, whichever day was considered the more
suitable by the excursion committee.

A valuable donation of pottery from Dr. Wolfred Nelson,
of Panama, was exhibited on the table, and on motion it was
r'esolved that a hearty vote of thanks be conveyed to Dr.
Nelson and that the corresponding Secretary should request
him to favor the Society with a copy of his field notes on
the collection.

Dr. T. Sterry Hunt presented a copy of each of his works
entitled "Chemical and Geological Essays" and "Azoic
Rocks of South Eastern Pennsylvania," the receipt ofwhich
were highily appreciated.

Mr. Charles Robb also presented a geological chart and
several pamphlets to complete missing parts of serials belong-
ing to the Society, for which a vote of thanks vas passed.

Mr. Alfred Henry Mason then read a paper on the
"Protection of North American Birds," at the close of which
a vote of thanks was given to him.

The following resolution, prepared by Mr. Mason, was
then unanimously adopted: "iThat the members of the
Natural History Society of Montreal endorse the work of
the 'American Ornithologists Union ' for the protection of
North American birds, and sympathize with their endeav-
ours to prevent the destruction of birds for millinery and
decorative purposes, and will use their best efforts to
call public attention to the evil, and to bring about its sup-
pression."

The chairman then read Mr. C. N. Bell's paper on the
Aboriginal Trade of the Canadian North-west" and a

short communication from Prof. Penhallow on "Polyembry-
ony."
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The Annual Meeting of the Society took place on Monday
eveninîg, M'ilay 31st, 1886, the President, Sir J. William Daw-
son, in the chair.

The minutes of the.last annual meeting and of the previ-
ous nonthly meeting were read and approved. The min-
utes of the last council meeting were also read.

Rev. John Nichols was proposed as an ordinary iiember
and Dertie Nichols as a junior member.

Dr. J. A. Beaudry was elected a mnember of tie Society.
The Preident's annual address was next delivered.

ADDRESS OF THIE PRESIDENT, SIR J. WILLIAM DAWSoN,
C.M.G., F.R.S.

We close, this evening, what may be regarded as a suc-
cessful session of the Natural 1-istory Society of Montreal,
which has now been pursuing its useful work for tifty-four
years. In the past sessibn our museum lias been cared for
and augmented. Oui library lias been arranged and cata-

logued. Oui monthly meetings have been well sustained,
with larger attendance than in some previous years, and
with valuable and instructive papers. The RECoRD 0F
SCIENCE lias been regularly issued and circulated, and, as
usual, has been truly a record of scientific progress and dis-
covery. The Society has contributed to popular education
by its course of free lectures, and financially we are in a
solvent condition. Most of these matters will be brought
under your notice in detail in the various reports to be pre-
sented this evening. The only one which it falls to me to
discuss in this address is the scientifie work of the Society.
Before entering on this, however, I would pause to make
two suggestions. One is to wealthy citizens disposed to aid
in the diffusion of popular science. The Sommerville endow-
ment has hitherto been the only one in Montreal intended

to promote absolutely free popular scientific lectures. In
this it has borne good fruit, since we have had on this en-
dowment every year, for nearlyhalf a century, a course of
lectures of a high scientific character, many of them equal

to those of any scientific course in the world, to which all
of our citizens have had free access. It is not easy to esti-

180



Proceedings of Natwral History Society. 181

mate the amount of good which has thus been done. At
the same time it is certain that an endowmnent of equai or

greater aiount added now vould increase the number of
lectures, improve the means of illustration anid enable the
Society to secure the services of eminent lecturers from
abroad. There is hore a good field for the exercise of en-
lightened liberality. My second suggestion has reference
to our' ,journal, the RECORD Or SCIENCE. This is conducted
under some difficulties. Even in older and richer countries
such journals are rarely paying enterprises. lere they
must necessarily be conducted at some loss, even though
the work of writing and editing is done gratuitously; and
but fbr the aid which we have received from the Provincial
Government, in conside: ation of our circulating copies
abroad, the publication must have been abandoned. I trust
that some measure of public assistance will be continued to
this useful work, and I would put it to the members of the
Society and to all oui citizens that they should at least be
subscribers to this oldest and most important Record of
Canadian Science. I have r'eason to know that this perio-
dical has been the chief book of reference to naturalists
abroad in relation to the natural history and geology of
Canada. Its nineteen volumes are a mine of information
on these subjects, and it is by no means inferior now to
what it was in former times. But it is not sufficiently large
to accommodate al] the matter which deserves publication.
It cannot afford sufficient illustrations, and its expense bas
to be curtailed in several undesirable ways. A larger sub-
scription list would greatly tend to renedy these evils.

Turning now to the scientific work of the Society, I find
that of thirteen papers contributed last session, five werC on
geological subjects, threc ethnological, one chemical and the
remainder biological.

Of our geological papers, three related to the more recent

periods. Two of them directed our attention to the glacial
phenomena and fossils of the Pleistocene beds of the Lower
St. Lawrence and of Anticosti. WXe have, in the terraces
and varied beaches of these districts, the evidences of a deep
subiergence, and extensive drift of boulders over the coun-
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try ait a time so recent that le existing shells, fishes and
cetaceans were already living in our waters, and under a
climate so severe that our hills were mantled with snow and
ice. Such facts present to us a truly wonderful record of
geological and climatic change. The communication of
Col. Grant on Anticosti was of especial interest, both on
account of the position of that island and of the comparative
want of information respecting it. As might be expected,
the appearan es were altogether those of marine glacial
deposits. Along with these papers I would place that of
Mr. Drummond on ithe origin o~ prairies, at a time when the

glacial subsidence and cold had passed away, and when
swamps and forests were t: ng the place of ice-laden seas,
and were themselves passing into the dry prairie condition
of the present time. Under the same geological head we
may also place Dr. Harrington's paper on new discoveries
respecting Canadian minerails, which directed our attention
to the fact that there are new chemical and crystallographie
points to be ascertained by careful and aceurate cbservation
even with reference to well known mineral species, and
vhich lead to interesting comparisons with the minerais of

other countries.
Curiously enough, two of our ethnological papers were

not on Canadian ethnology, but on the origin and physical
characters of the Ainos of Japan, whom Prof. Penhallow
had an opportuni ty to study during his residence in that
remarkable country. The Ainos are a primitive race,
allied apparently more nearly to the older European peoples
than to the Triianians of eastern Asia, and suggcsting that
in Japan the order of succession of races seems to have been
the reverse of that in Europe and western Asia, a fact
which, if conclusively established, would bave important
bearings on our views of ethnology. We had also, however,
a communication from a correspondent in the West, Mr. C.
N. Bell, on the mounds of our North-western territory,
which seem to show that these industrious races of primi-
tive Tndiann; who eultivated the valleys of the Mississippi and
Ohio, and worked the copper mines of Lake Superior, were
early ,olonists of the plains of the North-west. These
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nounds will furnish worthy objects of exploration to the
archSologists of the western Provinces of Canada, whose
spocial property they are, and on whom devolves the duty
of their scientific study.

We are indebted to Dr. Edwards for a very full account
of the varions and insidious ways in which arsenic is intro-
duced in injurious quantity into the human system, and to
Prof. Penhallow for two important papers on new points of
vegetable physiology. Dr. R. Bell gave us the results com-

piled from various sources as to the d istribution of Canadian
forest trees, so important to this country, in many prac-
tical ways, as well as the chief ornanent of our hills and
valleys. Mr. A. W. MacKay, of Pictou, Nova Scotia, lias
recently studied with much success the fresh-water sponges
of that Province and other parts of Canada, some of which
were described in our journal several years ago by Dr. Bower-
bank and by Dr. G. M. Dawson, and Mr. MacKay has very
properly favoured us with the very valuable and large addi-
tions which lie bas made to previous knowledge.

The subject; of the destruction of small birds for purposes
of ornament is one that bas recently attracted much atten-
tion in the United States. Naturalists there seem indeed to
be alarmed lest our featheroed songsters should be altogether
sacrificed to the exigencies of ladies' bonnets. The quantity
of birds destroyed for such purposes seeins to be enormous,
though perhaps the fears which have been entertained may
be soimewhat exaggerated. The powers of multiplication of
these creatures are great, but there can be little doubt that
in some localities their nunibers have been seriously thinned,
and while we lose the pleasure derived from their beauty
and their songs, we lose also the advantage of their services
in the destruction of injurious insects. Our laws in the
Province of Quebec provide for the protection of small birds,
and in many places at least are fairly well enforced; but
we are deeply interested in the question as it affects the
United States. Our birds are migratory. They spend their
winters in the South, and if they are not protected in the
districts through which they pass in spring and autunn and
in whiel they winter, our sumner fields and -woods will be
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slenderly peopled. It was well therefore that Mr. Mason
directed our attention to this subject, and especially to the
circular issued by the American Ornithologist's Union, with
whose action in the matter we can cordially sympathize.

It is proper to add that much important matter has been
published in the Record which has not been read, except by
title, at our monthly meetings; but the subjects i have
already treated of are sufficient to show that we bave not
been altogether id le. Tiere is, however, still vast scope for
our exertions, and a great many fields to be cultivated in
which our younger members more particularly might bene-
fit our eountry and distinguish themselves. [n relation to
this they should bear in mind that we do not exact lengthy
and pr'ofound papers. Any notes, however short, relating
Io new facts in natural history or useful application of those
already known, will be acceptable to the Society, since it
often happens that important discoveries are overlooked and
iiretrievably lost to science, because no attention has been
paid to the matter of bringing then under the notice of
those who can appreciate their value. Our monthly meet-
ings also are of much greater interest than one would infer
from the moderate number of members usually present. We
have in most of these meetings several subjects under dis-
cussion, some of' them illustrated by specimens, and it not
unfrequently happens that lively and interesting discussions
follow the reading of oui papers. Nor is the benefit of our
regular meetings confined to members, since oui rules allow
members to introduce their friends, whether ladies orgentle-
men, and we shall welcome any who think it properl to
favour us with their presence at these meetings.

It has been suggested, and I hope this suggestion will
receive the attention of the council, that next winter we
should resume the practice of inviting our fèllow-citizens to
a conversazione in our rooms. These meetings have in
former years been very attractive, and may, I think, be
renewed with advantage to the Society and to the interests
ofscience. They constitute a legitimate means of attract-
ing to scientifie pursuits, and more especially of imbuing
the young with a taste for the study of nature, while they
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cultivate friendly relations between those who already tako
an interest in scientific subjects.

The report of the chairman of the council was next read
by Mr. J. S. Shearer, as follows:-

REPORT OF CIIAIRMAN OF COUNCIL.

The Council of the Natural History Society desires to
subrmit the following report concrning thework donc since
the last anuial meeting. There have been six meetings of
the Society and twelve meetings of the Council held dturing
the year just closed.

The Council is pleased to report satisfactory progress.
Since the last annual meeting there have been elected one
honorary, one corresponding, and sixteen ordinary menibers.

The Society bas recognized the valuable services of Dr.
Asa Gray, the celebrated botanist, by electing him an hon-
orary member, and the Hon. Thos. White lias been elected
a corresponding member on the occasion of his departure
from Montreal. The Council, however, whilst acknowledg-
ing the support that the Society bas reccived in the past,
believes that if its claims were more forcibly urged upon the
citizens during the session of 1886-7, there would be a large
increase in the membership. Such action, in fact, has be-
cone absolutely imperative, as it is upon increased mem-
ship that the welfare of the Society largely depends in the
future.

The museum bas been well patronized, having been
visited by over 1,500 persons.

The proposal to improve the interior arrangements of the
building has engaged attention duri-ng the year. A new
light bas been placed in the Hall, and other alterations made
at considerable expense. The ventilation of the hall demands
attention, and certain improvements in this connection will
require to be made during the montb of June.

The necessity of a complote re-arrangement and classifica-
tion of the books in the library lias long been felt, and with
a view to having this accomplished, the Council took action
in September last, and Mr. Chas. Robb was engaged to pre-
pare a classified catalogue of all the books, periodicals and

13
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pamphlets in the library. This work is now completed, and
it is the intention of the Council to publish the catalogue as
the funds will permit. The Council would recommend, in
the mueantime, that 'works printed or purchased shoild be
added to the list as soon as received, in order that when the
catalogue is printed it will not bc necessary to make a new
classification.

The revision of the by-laws has also taken practical shape
during the past session, and the Council at its last meeting
appointed Sir William Dawson and Messrs. Geo. Sumner and
P. S. Ross, a committee fbr this purpose. The committee at
once entered upon its work with the utmost zeal, and in
February a draft of the revised by-laws was submitted to the
Society, and immediatcly adopted and ordered to be printed.
The printed copies can now be obtained by subscribers.

The Editing Committee is to be congratulated on the effi-
cient, prompt and admirable manner in whicli they have
issued the RECORD, and the thanks of the Society are due to
them for their arduous labours ini thefaceof many difficulties.

The Council petitioned the Local Government again this
year for a renewal of the grant to the Society, and is not
without hope that the Governnent will soon sec its way
clear to a favorable consideration of the petition, so that the
Editing Cominittee may be enabled to do its work efficiently.

The Field Day has always been one of the most enjoyable
features of the Society, and this year proved no exception.
Owing to the kind invitation of Mr. Chas. G ibb, of Abbotts-
ford, Yamaska Mountain was this time selected, and on the
fourth of June last, aparty, numbering 120 persons, left the
city by the South-castern Railway to enjoy the day's outing.
On their arrival, Mr. Gibb, who, with his characteristic hos-
pitality, had invited the entire party to be his guests for the
day, personally received and conducted them to his resi-
dence wlhere ample refreshm ents were provided and partaken
of. The party then divided into three portions and sta -ted
for their respective pursuits. At half-past four they all re-
assembled to partake of refreshments again, after which the
prizes were awarded. There were eight entries in the botani-
cal departmnent, which was divided into two sections, one
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for "named" and one for "un-naied" plants. The first
prize in the " un-naned " was awarded to Miss A. Van Hore,
who succeeded in securing forty-six varieties of pIants. Miss
Ritehie took second prize with forty-three varieties. In the
named section, Mr. E. 1l. P. 3laekadder, who lad collected
forty-eight speciinens, carried off the first prize, and Miss F.
M. Girdwood took second prize with forty-five specimens. In
the Entomological department Mr. R. C. Holden obtained
first prize, and Miss Rose Edwards took second honours.

The proeeedings were brought to a close by addresses from
fron Sir J. W. Dawson, and Dr. luit. The party departed
from Abbottsford at six o'clock, and arrived in the city at
nine, after having passed one of the most enjoyable and in-
structive exploring days in thc annals ofthe Natural History
Society. The success of the event was largely due to Mr.
Chas. Gibb, who was untiring in his exertions, and whose
services were deservedly reeognized by the Cotin( l in a
special resolution of thanks at its mecting in June.

The Society bas decided to hold its next Field Day at St.
Hilaire, on the 5th of June, and it is hoped that it will
be as successful as the last.

The Soinmmerville lectures-seven in number-were deli-
vered in the following order:-Feb. 4th, " Antisepties and
Disinfectants," by Alfred H. Mason, Esq , F.C.S., F.S.Sc.; Feb.
11 th, " The Chalk Formation," by Rev. W. J. Smyth, M.A.,
Ph. D.; Feb. 18th, "The Source of Igneous Rocks," by Thos.
Macfarlane, Esq., F.R.S.C.; Feb. 25th, 'The Chemistry of
Bread and other Farinaceous Foods," by Casey A. Wood,
C.M., M.D.,; March 4th, "Cotton and Cotton Manufactures,"
by William Hobbs, Esq.; March 11th, "Breathing and
Ventilation," by J. B. McConnell, M.D.; March 1Sth, " The
Iistory of a Modern Volcano," by Sir William Dawson,
LL.D., F.R.S.

The attendance at the lectures was large, and the thanks
of the Society are due to the gentlemen who favoured the
public with such an interesting series.

The Council takes great pride in being able to record the
election of our worthy President, Sir J. William Dawson, to
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the Presidency of the British Association for the Advance-
ment of Science. which meets in Birmingham this year, and
whose session will therefore be watched with the greatest
interest by Canadians.

The Council in conclusion ventures to express the earnest
hope that the Society in the near future will receive the
abundant support of the public.

The Report of the Hlonorary Curator, Mr. A. I. Mason,
was then read.

REPORT OF H1ONORARY CURATOR.

The following donations have been mnade to the Museuim
during the session of 1885-86:-

Presented by

John H. R. RMolson, Esq.

T. D. Watson, Esq., 1
through Dr. T. Sterry Hunt.,

Wm. G. Oswald, Esq.

Dr. Wolfred Nelson.

Teeth of Carcharodon,
C " Oxyrhiina, and

Vertebro of Fishes, found in the
Phosphate (Eocene) Beds near
Charleston, South Carolina.

Egg of an Alligator, fron Jack-
sonville, Florida.

Specimen of Walking-stick, Spec-
trum femoranthm (Say).

A dipterous Insect, (Pyrgqota un-
data) (Weidnan).

A curiosity of vegetation in the
form of a natural budding or
grafting by the interlacing of
Beech-root branches.

A series of Photographs made in
the Republic of Guatemala, in
Central America.

A Collection of Central Anerican
Pottery.

The work of re-arranging and classifying the American
birds is nearly conpleted, the specimens being arranged,
and only labelling requiring completion. The work has been
donc according to Ridgeway's American Classification,
which is that ne9pted by the Smithsonian Institution.

It is proposed during the recess to complete a catalogue
of the objects in the Museum, and to label the different de-
partments in a more conspicuous manner. By this ncans
it is hoped that greater interest will be taken in the museum

by ihe general public and visitors to the city, it being a
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imatter of regret to your Comnittee that so few avail them-
selves of te privilege offered.

If some arrangement could be arrived at by which the
Janitor may PresCeit n appearance more in accordance wiLh
the idea that he is the person to show visitors over the
muuseum, during the hours which it is open to them, than is
now provided, it might add to the credit of the Society, or
it' a telephone was added to the building by.which means
the Hony. Curator could be communicated with in case any
visitor of importance called, it might be one remedy. Such
an addition would facilitate also the convenience of other
officers, enabling them to spend more tine on the premises,
if they knew they were within call elsewhere.

I would also suggest that a visitor's book be provided, and
every person -isiting the Museum be required to sign it.

The report of the Library Comnittee was next read by
Mr. J. A. U. Beaudry, being as follows:-

ANNUAL REPORT OF THE LIBRARY COMMITTEE.

Your committee have to report that although the meet-
ings held during the session have not been very numerous,
considerable progress has been made in improving the
condition of the library. The meetings have been char-
acterized by the utmost unanimity, mutual good-will and
devotion to the interests of the Society, and although the
work of arrangement is not yet complete, the results, so
far, Can scarcely fail to prove satisfactory.

Agreeably to instructions, and with the funds placed at
our disposal for the purpose by the Council, a classified
Catalogue of the books and pamphlets has been prepared
by Mr. Charles Robb, who lias been assiduously occupied
during the last three or four montlis with this work, and
is still engaged in the arrangement of the books on the
shelves of the library. Unfortunately, owing to the great
number of missing parts and of volumes not yet bound,
this work lias been greatly retarded; but steps have been
taken to complete, as far as possible, and at the least ex-
pense, the sets of the more important scientific periodicals;
and a contract was given out, at the last meeting of the
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coimittec, for inding such as can be completcd, as well
as some other volumes urgently requiring it.

The stipulated amount for preparing the catalogue has
been paid; but that for arranging the books on the shelves
&c., replacing the iissing parts and superinteinding the
binding lias not yet beoi settled, as the work is still in
progress. The committee have also called for tenders fbr
printing the catalogue, and the proposals have been sub-
mitted to the Council.

Mr. Robb reports that the number of books in the library,
including those about to be bound, is upwards of 3,000,
and of pamphlets which it is not at present intended to
bind, about half that number ii addition. It is proposed
to classify and deposit the unbound pamphlets in cases
which have been ordered for the purpose.

Apart from the ciirrent scientific periodicals, which are
very fairly represented, there is in the library a very con-
siderable number of rare books, chiefly valuable for their
antiquity, which have hitherto been, for the most part,
buried in the lower cases, but are now transferred to the
shelves and inay prove an attractive feature.

A list of duplicates in the library, consisting of 13
volumes, bound or in boards. and 284 pamphlets and parts
of periodicals bas been printed ; and a list of deficiencies
bas been prepared, so as to enable the Society to dispose of
the duplicates and to fill up the deficiencies by purchase or
exchange as the case may be. Mr. Robb is now engaged
in distributing these lists.

Your committee have not yet prepared the regulations
for the use of the books in the library, as their arrange-
ment in the shelves is' not yet complete ; and it lias been
thought advisable to defer the matter until the new coin-
mittee shall have assumed office, when they could probably
be printed in their appropriate connection with the cat-
alogue.

The following is a list of donations to the library during
the session now coming to a close, not including. however,
the parts or numbers of scientific periodicals, transactions
&c., usually received in exchange for the "Record."
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LIST OF DONATIONS.

From the U.S. Departinent of the Interior-Geological Survoy,
Monographs Vols. III. V. VIII.
Two Atlases.
Third, Fourth and Fifth Annual Reports.
Mineral Resources for 1883-84.
Older Mesozoic Flora of Virginia.

International Polar Expedition to Alaska.
Sinithsonian Institution.-Roport for 1883.

Bulletin of U.S. Fish Commission 1885.
British Association.-Report of Montreal Meeting, 1884.
Montreal Comnmittee.-Canadian Economics.
1-. Carvell Lewis Esq.- " On Marginal Kaines."

"On the discovery of a Mastodon's Remains."
"On the Progress of Mineralogy."
"On a great Trap Dyke in S. E. Pennsylvania."

Brookville Society of Nat. His.-Bulletin.
Dr. Perisfor Fraser. -" Archaean-Paceozoic contact near Phila-

delphia.
Dr. G. M. Dawson.- "Superficial Deposits in vicinity of Bow and

Belly Rivers."
J. A. U. Beaudry Esq.- Cassil's Natural listory and 3 vols.

Engineering News.
28 Blue books, Reports of Goverment Departments &c.

Dr. T. S. Hunt.- ' Chemical and Geological Essays."
'Azoic Rocks and Trap Dykes of S. E. Pennsylvania."

Thos. Macfarlane Esq.-A collection of Essays and Reports in
bound volume. .

E. T. Chambers Esq.-Marcou on the Rocks of the Jura. 2 vols.
J. H. B tlett Esq.-" Manufacture and Statistics of Iron and Coal

in Canada."
Charles Robb Esq.-Explorations and Surveys, Railroad Mississippi

to Parific. Vol. XI.
Figures and Descriptions, (Decades) Hall's Graptolites. 3 vols.
Transactions American Inst. Mining Engineers. 3 vols.
Mr. Walter Shanly's Report on Ottawa and French River

Navigation.
Sir W. Logan's Esquisse Geologique du Canada. Full bound.
Chart of Geological Formations. Mounted on cloth.
H-ind's Report on the Waverley Gold district, Nova Scotia.
Desor on the retrocession of Niagara Falls, with plates.
Newfoundland Geological Survey Reports.
Sir Wm. Dawson's Air-breathers of the Coal period and 4

other pamphlets.
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Index and Maps to Pallisser's Report on the North W est.
Cox's Report and Atlas of Geological Survey of Indiana.
David Dale Owen's do do Wisconsin.
Voster and Whitney's do Lake Superior.
Thomas Macfarlane l To the Andes. "
Richard Brown " Coal Fields and Coal Trade of Cape Breton."
Walter Johnson on American and B. N. A. Coals. 2 vols.
Sandford Fleming's Intercolonial Railway Report.
T. C. Keefor's Miscellaneous Reports, Lectures &c. 2 vols.
Atlas to " Geology of Canada 1863."
Proceedings of Nova Scotia Institute. 6 parts.

Dr. Hingston.-On the Cliiate of Canada.
John Macoun Esq.-Catalogue of Canadian Plants.
Geological Survey.-]Report of Progress for 1882-83-84, witli naps

of Canada.
Label List of Insects of the Dominion of Canada.

Osteology of Alma Calvia."

The following Re)ort of the Editing Committec was
thon submitted

REPORT OF THE EDITING COMMITTEE.

During the pastyear, the work of the Editing Comiittee
bas presented somewhat more than the uusal duties. Upon
as.,uming office in May, 1885, the editors found the RECORD
or SCIENCE in a somewhat neglected condition, and showing
a serious arr'earage of regular issues.

During the s ummer, howcver, all the numbers of the first
volume were brought up to date, and with the October num-
ber, the Journal began to appear at the proper time. Oving
to the many changes required in the first four numbers, ià
was dooned wise to make the first volume contain four
numnbeirs only, and commence the second volume with the
January issue of the present year. Several changes have
been made in style and general appearance, all of which, it
is hoped, will commend themselves to the Society and to
subscribers.

Under arrangements with a new publisher, the work has
been much more prîmptly and satisfactorily performed, and
so lng as equal satisfaction is given, the Committee would
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urge no further change in this direction. It was also found
desirable to relieve the regular Committee of the burden of
cditorial voIk, for wihich purpose a 1)aid editor has bcen
employed. in most respects, this plan has proved satisfac-
tory, though it will doubtless be well to further inodify and
improve the working of the Cominmittee in this direction,
particularly if additional funds become available.

An effort lias been made to offset a certain portion of
expense of publication, by the insertion of advertisements.
Very little encouragement has been met with, or is to be
hoped for in this direction, the three advertisements so
far obtained, not returning very large protits.

One of the most important works of the Committee bas
been in extending the list of exclianges. Many former
exchanges were found to have dropped off entirely. Most
of these have once more been placed on our list and are re-

gularly received, while a large number of new ones have
been added, so that the list now embraces 178 regular
exchanges in all parts of' the world including sone of the
most important scientific journals published.

The work of' the Society was chiefly represented iii the
publication of the RECORD OF SCIENCE, and the Committee
tiust every effort will be made to continue its publication.
under competent management. It bas been our endeavour . '

to make it a representative Journal of Canadian Science, but
the very many difficulties oncountered, have often rendered
it. impossible to properly approach this ideal. One of the
geat difficulties is found in securing papers of a proper
character. Thîis mîight bc overcome, to a large extent, were
the incoming editorial committec to be composed of a paid
editor, who should be primarily and chietly responsible, and
and foutr associate editors representing different branches
of Science. The work of necessity falls upon one or two
at most, before the printer is reached, and it is Most desirable
that every editor, or associate editor, should be capable of

passing judgment upon articlcs in his particular department,
as well as able to contribute original articles.

The Treasu'er, .Mir'. P. S. Ross, then read the following
Report
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REPORT OF TREASURER.

Annexed I bag to prosent a detailed statement of the
financial affairs of the Society during the past year.

The year commenccd with a balance on hand of $267.41
and ends with cash in hand ainounting to $232.44, but there
are outstanding accounts which will absorb this balance.

The subscriptions from members show a list of one hun-
dred and thirty paying neinbers.

The excursion of 1885 yielded a surplus of $35.50, besides
a sum of $20 specially donated, to be distributed in prizes
anong the excursionists.

The rent from the roons has been largely in excess of
that obtained in previous years.

A special subscription list for binding books for library
purposes has been opehed, and so far about $55 have been
subscribed, which, it is hoped, will be materially increased.
It will be observed that the publication of the Record of
Science makes a considerable draft on our funds, and in
addition to the amount shown in the statement, there arc
outstanding claims against it of about $200.

ANNUAL STATEMENT oF TREASURER (MIR. P. S. Ross) FOR
1885-6.

RECEIPTS.

Balance from last year.....................S 267 41
Rents ........ .................. S 919 00
Subscriptions .... ................... 515 00
Excursions $160.50; less paid out $125.00.... 35 50
Donations-Excursions, Joseph $5, Dawson

$5, Molson $10..... ..... $20.00
Less paid for prizes ....... 20.0Ô

Do. Binding ..................... 10 00
Do. Plumbing per Costigan........ 6 40

Life membership, G. Sumner............... 50 00

S 1,535 90

$ 1,803 31
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DISBURSEMNTs.

Printing and advortising............ ...... ..181 98
Taxes ............ .................. ...... 137 30
Repairs $170.81; less allowe(l by church $30 140 81
Tools .. ......... ......................... 23 45
Fuel...... ..... .. ......... .............. 110 40
Light ...................................... 72 60
Insurance................................. 15 00
Salaries, commissions and office charges, J.

Potts $282.20, J. Foote $34.48, sundries
$28................................. 344 68

Record of Science, salary of editor .......... 121 55
Do. printing ................. 185 00

Catalogue for library per C. Robb...........50 00
Furniture, chairs purchased ...... .......... 9 0
lii hands of caretaker for petty expenses .... 25
Postage, stationery, &c.................... 92 17
Cleaning, per caretaker's account...........37 75
Sundry petty expenses ...... .............. 18 8
Freight on books ......................... 5 50
Balance, on liandl............... .......... 232 44

S 1,803 31
Audited and found correct.

It was resolved that the foregoing reports be reeýeived,
adopted and printed in the RECORD OF- SCIENCE.

The Preaidlent called iupon Messrs. W. F. Ferrier- and F. B.
Caulfield to act as scrutineers.t7,4

On motion, the rules were suspended, and Sir J. William
Dawson, re-elected Pr~esident by acclamation.

The rules were further sus pended whien Alfred HEy. Mason.
xvas re-elected llonorary Curatoi-, P. S. Ross, Elonorary
Treasurer, Professor Penhallow, flonorary Corresponding
Secretary, and Williami T. Costigan, flonorary Recording
Secretary.

On a ballot being taken for Vice-Presidents, the following

g«entlemen were declared electcd:
T. Steirry Hunmt, IiL.ID., F.IR.S., Sir DL. A. Smnith, J. IL R.

MOI-.On, J. Ir. Joseph, EdWward- Murphy, B. J. Ifarrington,
Pli. D., .F.R.S.C., WV. H1. iingston, M.D., D.C.L., J. Baker
Edwards, Pli. D., ID.C.L., and Major L. Il. batour, M.A.

344 .68
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Thie ballot for inembers of Counieil resulted as follovs:-
J. S. Shearer, Gco. Suinner, Joseph Bomrnose, J. A. U.

Beaudry, M. 11. Brissette, A. T. Druamiond, J. T. Donald.
J. B. ileConnell, M.I., and IRev. Robert Campbell, M.A.

The Library Committee vas elected as follows:-
J. A. Beaudry, H. R. Ives, E. T. Chambers, F. B. Caulfield

and J. H. Burland.
The President complinented the retiring officers on the

eflicient manner in which they had perfoIme(d their duties.
On motion ,an enthusiastic vote of thanks was passed to

the President.
The chairman of the Excursion Conmittee roported the

completion of arrangements for the Annual Field Day at
Beloil Mountain on June 5th, 1886.

ANNUAL FIELD DAY.

The Annual Field Day of the Society was held on Satur-
day June 5th. The field days are always made the occasion
of a very enjoyable outing for members and their friends,
but tliat on Saturday was, in the opinion of those present.
one of the most successful ever held under the auspices
of the Society. The destination this year was Beloil
Mountain, and about 150 ladies and gentlemen, including iiot
only mnembers of the Natural IHistory Society, but also
several mnembers of the Montreal Microscopic Society availed
themnselves of the opportunity which the excursion and the
delightful weather of Saturday afternoon afforded them of
,pending a pleasant day in the country, combining recrea-
tion with scientific research. The party left the Bonaven-
turc depot shortly after nine o clock, anong those present
being Very Rev. Dean Carmichael, Dr. T. Sterry Hunt,
Prof. B. J. ILarrington, Dr. J. Baker Edwards, Prof Penhal-
low, Mr. A. 11. Mason, Mr. P. S. Ross, Mri. J. S. Shearer, Mr.
W. T. Costigan and r'ior Latour. After a pleasant hour's
ride, St. Hilaire stat , was reached, wlere carriages were
in waiting to convey the excursionist to the Iroquois House,
which was made the headquarters for the day. After
arraigements had been made for the collections and the
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day's programme gencially, the cxcursionists dispersed in
small parties, some to make collections and others to
enjoy themselves in various ways. They most of them
ultimately reached the suminit of Beloil mountain,
where lunch was partalken of, after which the Very
Rev. Dean Carmichael delivered a short address, in the
course of which he alluded to the peculiar associatious of the
spot connected with the cross which was erected in 1841 by
Bishop Forbin Jansen of Nancy, and to the interesting fact
that on that occasion about ten thousand people assembled
on the shores of the lake, and that the bishop entered a
boat and from the waters of the lake preached a sermon to
them. Dr. Edwards also made a few remarks, chiefly re-
ferring to the former excursion of the society in 1869, and
calling attention to the address made by Sir William Dawson

at occas relating to the geology of the region.
The party returned to the hotel at three o'clock where they

were provided with a hot lunch, after which the collections
were examined and the prizes awarded. Dr. Hunt briefly
addressed the party with reference to the peculiar geological
features of the region. The mountair., he said, is of volcanic
origin. It and its companion mountains were, so to speak,
the roots of volcanoes that had been formed in a very early
geological age. The mountains being of harder material than
the strata vheh surrounded and covered them, resisted the
action of the eroding agencies that levelled the plain and
remained like bosses on its surface after the softer rocks
lad been worn and washed away. Their precise age could
not be ascertained, but they were formed before there were
any air breathing animals on the surface of the earth. By
the slow and modifying action of the elements the beautiful
region seen from the mountain's top was prepared for the
habitation of man, who at last appeared upon the scene to
enter into possession.

The prizes were awarded as follows:-
1N amed plants-1, Miss Van Horne.
Unnamed plants-1, Miss O. G. Ritchie; 2, Miss Burland.
Unnamed insects-1, Mr. R. C. Holden; 2, Miss Maud

Brewster.
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The f'ollowing vere deened worthy of honorary mention
for their collections :-Miss MeLea, Miss Reid, Master Brie
larrington and Master W. H. Shearer.

Dr. Harrington took several readings of the barometer
at the hotel and on the summit of' the mountain, and from
these it was estimated that the summit of the mountain was
about 850 feet above the hotel, and nearly 1 300 above the
railway at St. Hilaire station.

MISCELLANEOUS.

Mrsniut.occnr. NoTs.-At the February meeting of the Natural
History Society, Dr. Harrington called attention to a number of
points in connection with the forms, mode of occurrence, &c., of
certain Canadian mineraIs. One of the species noticed was beryl,
a mineral of somewhat rare occurrence in Canada. It was first
found by the late Dr. Bigsby at the cast side of Rainy Lake, 230
miles north of Lake Superior, occurring in well defined, pale green
crystals in a porphyritic granite. †

According to the Rev. Prof. Laflamme, crystals of beryl as much
as twelve to fifteen inches long and three inches or more in diame-
ter occur in the township of Jonquières, on the Saguenay.i‡

Another locality more recently discovered and which it is worth
while puttinr upon record is on lots 1 and 2 of the second range of
Maisonnenve, Berthier county, P. Q. The specimens from this

place are irregular masses and rough crystals, sometimes of consid-
erable size. They evidently occur in a coarse granite vein cc, tain-
ing quartz, orthoclase, a trichinic feldspar which shows play of
colour in places, muscovite, garnet, tourmaline and samarskite ?
The locality is said to be the same as that from which hie samars-
kite, analysed by Mr. Hoffmann, was derived .. The muscovite is
said to occur in plates of considerable size and in quantity suflici-
ent to be available for econoinic purposes.

Attention was also called to the reinarkably fine crystals of mo-
lybdenite obtained by Mr. R. H. G. Chapmxan from the township
of Aldfield, in Pontiac county, P.Q. They are short hexagonal
crystals which, if regarded as belonging to the hexagonal systen,
consist of a hexagonal pyramid and the end face sonietimnes also
with faces of the hexagonal prisin. The angle bet.ween the end

† Geol. of Can. 1863, p. 492.
t Rop. Geol. Survey, 1882-84, D. ). 9.
§ Rept. ucol. Survey, 1880-82. Il. ). 1.
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face and pyramid in the case of several crystals was found to be
approximately 112 °. One of the crystals exhibited at the meeting
was four iniihs across.

A ist of about twenty localities in Canada where moiybdenito
lins been found was givon, many of thom being taken from the
reports of the Geological Survey.

Remarks were also made concerning octahedral crvstals of fluor
spar from the township of Hull and crystals of quartz from tho
township of Portland, P. Q. Some of the latter are interesting on
account of their being terniinated at one end by a single rhombo-
hedron while at the othor end both the plus and minus rhonbohe-
drons are well developed.

CIimicAL-Algin and Alginic Acid.-After exposure to rain, the
long fronds of Laminaria stenophylla aro observed to be swollen and
tumnid, sacs of fluid being formed from endosmosis of water through
the membrane, dissolving a peculiar glutinous body. If these sacs
be eut, a neutral, glairy fluid escapes, which may be often seen par-
tially evaporated on i n frond as a colourless jelly. This substance,
to which Mr. Ed. C. C. Stanford, F.C.S., has given the name Algin,
contains calcium, magnesium, and sodium, in combination with a
new acid which lie lias called Alginic acid.

Algin, when evaporated to dryness, becomes insoluble in water,
but is very soluble in alkalies; it is so abundant in the plant that
on maceration for twenty-four hours in cold sodium carbonate solu-
tion, the tissue is completely disintegrated, forming a thick solution
having fourteen times the viscosity of starch and thirty-seven times
that of gum arabic. It is coagulated by alcohol, acetone and collo-
dion, but not by ether and precipitated by mineral acids, various
salts, and by lime water and baryta water.

It differs fron albumen in not being coagulated by heat and from
gelose in not gelatizing on cooling, by containing nitrogen, by dis-
solving in weak alkaline solutions, and by its insolubility in boiling
water. From gelatin it differs by not reacting with tannin, and
from starch by giving no colour vith iodine; whilst its insolubility
in dilute alcohol and dilute mineral acids renders it unlike gum
arabie, pectin, tragacanth, and dextrin, It precipitates the salt of
the alkaline earths, with the exception of magnesium, and also tle
salts of the metals, but it gives no precipitates with mercurie
chloride nor vith potassie silicate.

The uses to which Mr. Stanford proposes to apply the Algin are,
first-In sizing fabrics, a solution of sodium alginate imparting to
cloth and paper an elastic feeling, ithout the stiffness of starch.
2nd. Containing about the saine amount of nitrogen as Dutch
clcese (3.77 per cent.), and laving a pleasant, marine taste, it mnay
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form a useful addition to the means of thickening soups, etc., in the
kitchen. 3rd. By mixing ',) per cent. with the water supplied to
boilers, a calcium deposit is foried, hicli iay be easily blown
off, thereby preventing troublesoine incrustations. 4th. Mixed
vith gelatine it may replace gum arabic in the manufacture of

lozenges and jujubes.
Alginie acid may be separated fron its sodium salt by ieans of

hydrochloric acid; a little bleach will renfder 't white, and it mnay
be separated by filtration and pressure and obtained in the forn
of a cake, in which state it can be kept for any length of timue in a
cool, dry place.

Analysis of the alginates shows that the formula of tle acid is
Cz. H N.,0.,., which may be written thus:-

N., 1{H., '

as a diamide.
It is a nitrogenous acid, extremely retentive of water, taking up

over 98 per cent. and it dries up to a horny substance resemîbling
albumen, with a s. g. of 1.534 (the s. g. of ivory nut is only 1.376)
in which state it can be turned and polished. It is easily obtained
in thin transparent sheets, which possess considerable tenacity
and in this form it is useful for tying over pots and jars. The sheets
rnay be readily coloured blue, red, &c., resembling the coloured
sheets of gelatine, but unliko them are not affected by water. Algi-
nic acid is a mnoderately strong acid, displacing carbonic acid fron
the alkalies and earthy carbonates. The soluble alginates (sodium,
potassium, ammonium, lithium and magnesium) have all an acid
reaction. Some of the insoluble alginates are very soluble in amt-
mnonia, with which they seem to form aouble salts.

The aluminum alginate, for instance. is very soluble in ammxuonia,
but becomes when dried again insoluble, and formus a cheap water
varnish, and an efficient glaze for paper and cloth. It is quite
neutral.

Shellac is dissolved by the alkaline alginates, the ammnnoniuim
solution, when evaporated, formxing a thin, tenaceous fili, quite
soluble in water, but which after being passed through a bath of
dilute hydrochloric acid is insoluble. The compound then resembles
sheet guttapercha, and it is thought might replace that substance
for surgical dressings. Remembering the great brittleness of shel-
lac, which destroys its value for many purposes, no one would sus-
pect its presence in s"ch quantity in this very pliable sheet.

Many other resinous bodies muay also be incorporated in a simi-
lar manner with a soluble alginate and then rendered insoluble.

Alginic acid also combines with many alkaloids, formiing soluble
filins, somne of which muay b usefËl in medicine, but none have as
yet been fully investigated. Compounds have been obtained and
exhibited by Mr. Stanford of alginic acid with quinine. chinoleine
&c., about which lie promises further reports.-Journal Soc. Chem.
Industry.


