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SIR JOHN WILLIAM DAWSON.

By PROF. FRANK D. ADAMS.

In Sir William Dawson there has passed away the last
survivor of that distinguished group of naturalists which
in the earlier part of this century achieved for science in
America such brilliant results and such widespread
recogrnition-men whose range of knowledge was almost
encyclopædic, and nany of whon made valuable contri-
butions to science in widely separated fields. The
eavironmeit.of the man of science lias now changed, and
the older type of naturalist seems unfortiately about to
disappear.

Sir John William Dawson was a native of Nova Scotia,
a Province which lias produced more than its share of the
Canadians who have risen to eininence in the various
walks of life, having been born at Pictou on October 13th.
1820. He died at Montreal on November 19th, 1899, at
the age of 79.

His father, James Dawson, was a native of Aberdeen,
Scotland, and came to Nova Scotia to fill a position in
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a leading business house in Pictou, and on the termination
of his engagement begant business tiere on his own
accounnt.

While still at school inu Pictou, at the age of 12, he
developed a love for Natural Science, inherited fron his
father, and made large collections of fossil plants from the
Nova Scotia coal ieasures, so well exposed about his
native pla .e. Hle speaks of hiiself at the time as being
a " moden tely diligent "é t not a specially brilliant pupil."
On leaving school he studied at Pictou Academy, and sub-
sequently at the University of Edinburgh. While at the
former seat of learning, at the age of 13, he read before
the local Natural History Society his first paper, having
the somewhat ambitious title ", On the Structure and
History of the Earth." He returned to Nova Scotia
in 1847, and two years later went to Halifax to give a
course of lectures on Natural History subjects in connec-
tion with Dalhousie College, and organized classes for
practical vork in minerailogy and paheontology. Tliese
were attended by students, citizens and pupils of higlier
schools, a foreshadowing of university extension. CIn
1850, at the age of 30, having already attracted some
attention by the publication of a number of papers,
reports and lectures, he vas appointed Superintendent of
Education for Nova Scotia. From this tinie he be-
came known in his native province as. an indefati-
gable promo;ter of educational progress and a founder
of educational institutions. lis vork in connec-
tion with this position obligedI him to travel con-
tinually through all parts of the Province, and on these
journeys he accumulated that immense mass of infoima-
tion concerning the geology and mineral resources of
Nova Scotia, which are incorporated in his largest work,
that entitled Acadian Geology.

Sir Charles Lyell, in 1841, on his first visit to America,
met Sir William, and was .by him conducted to nany
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places of geological interest in Nova Scotia, and on his
subsequent visit in 1852 they together continued their
studies iii Nova Scotian Geology.

About this time the governing body of McGill College
at Montreal were looking about for soine one fitted to
assume the Principalship of the Institution, and to
re-organize it.

The College, founded by Royal Charter in 1821, had
made but slow progress in its carlier years, and was at
this timte, through litigation and other causes, alinost in a
state of collapse. Sir Williami--then Mr. Dawson-was
pointed out to the Governors of the College by Sir
Edmvund Head, then Governor-General of Canada, as a
mian who, if lis services could be secured, was eminently
fitted to undertake the task of reconstructitg the
University. In the meantime, ignorant of all this, lie
was prosecuting a candidature for the 'chair of Natural
History in his Aima Mater, the University of Edinburgh,
rendered vacant by the death of Professor Edward Forbes,
and in which lie was strongly supported by the leading
geologists of the tiime. By a strange coincidence, just as
lie was about to leave Halifax for Englanid in connection
with this candidature, intelligence arrived that the
Edinburgh chair iad been filled at an earlier date tian
his frientds had anticipated, and at the sane time a letter
was received offering hin the Principalship of McGill.

The services·of Mr. Dawson were accordingly secured,
and in 1855 ie assumed the Principalship of McGill
College, stipulating at the same tinme that the chair of
Natural History should be assigned to him.

Sir Williain Logan, in a letter to his brother, James
Logan, dated Noventber 29th, 1855, writes as follows:-
" I see by the newspapers that mty friend, Mr. Dawson, bas
been regularly installed as Principal of McGill College.
He will be a support to the Survey, for he is really a man
of science."

139



Canadian, Record of Science.

Nearly forty years later, Sir William, in reviewing the
progress of the University in one of the Annual University
Lectures, spoke as fdllows:-

" Wlen I accepted the Principalship of McGill I had
not been in Montreal, and knew the College and men
connected with it only by reputation. Materially, it was
represented by two blocks of unfinished and partly
ruinous buildings standing anmid a wilderness of excavators'
and masons' rubbish, overgrown with weeds and bushes.
The grounds were unfenced and pastured at will by herds
of cattle, which not only cropped the grass but browsed on
the shrubs, leaving unhurt only one great elm, which
stands as the "founder's tree," and a few old oaks and
butternuts, nost of which had to give place to our new
buildings. The only access fron the town was by a
circuitous and un graded cart-track alnost imnpassable at
night. The buildings had been abandoned, and the
classes of the Faculty of Arts were held in the upper
story of a brick building in the town, the lower part
of which was occupied by the High School. I had been
promîised a residence, and this I found was to be a portion
of one of the detached buildings aforesaid, the present
east wing. It had been very imperfectly finished, and
was destitute of nearly every requisite of civilized life,
and in front of it was a bank of rubbish and loose stones,
with a swamp below, while the interior was in an
indescribable state of dust and disrepair. Still we felt
that the Governors liad done the best they could under
the circumistances, and we took possession as early as
possible.

So far out of town were the College grounds at that
tinie that the tradesmen in town frequently declined to
send to the College goods purchased from them, stating
that they "could not be expected to deliver goods in the
country."

The teaching staff of the University as lie found it
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consisted of three faculties, those of Law, Medicine and
Arts. The Faculty of Law, then recently organized, had
two professors and two lecturers. The Faculty of
Medicine, the oldest and mnost prosperous of the three,
had ten professors and a deimonstrator. The Faculty of
Arts had four professors and a lecturer, and all of these
except one gave only a part of their time to College work.

When it is remenbered that the University bas now
one liundred and twenty professors and instructors of
various grades and an equipment whicb is in all depart-
ments fairly good, and in some of theni Unsurpassed, some
idea may be gained of the progress which the institution
nade under Sir William Dawson's care and guidance.

As Professor of Natural Science Sir William at this
tinie delivered courses in Chenistry, Botany, Zoology
and Geology, and Natural Science becaine a very favorite
study among the students, for lie was an excellent
lecturer, and his enthusiasmî for these studies was com-
municated to all who beard hiim. As years went on the
instruction in the first three of these subjects was under-
taken by others, and a special chair of Geology and
Pakeontology was endowed by his old friend and co-
worker, Sir William Logan, a chair which lie held until his
final retirement. His teaching work, however, formed
but a small part of his daily labors. In addition to
adninistering the affairs of the University, lie was first
and foremost in every movement to further education in
the province, and no educational board was complete
without him. le was the Honorary President of the
Natural. History Society, and not only never missed a
meeting or a field day, but also contributed a very large
num ber of very valuable papers to the Canadian
Naturalist and the Record of Science. He also identified
himself closely with many other societies in Montreal, and
spared neither tinie nor labor on their behalf.

Over and above all this he found tine to carry out
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original work along several lines, achieving -most valuable
results-as well as to write many popular works on
science, more especially in its relation to religion. Origi-
nal investigation he always considered to be one of the
chief duties and pleasures of a man of science. Most of
his work along these lines was done during his sunmer
vacations; in fact, lie was led to accept the position
of Principal in McGill chiefly by the fact that the
vacations gave himi leisure and opportunity for work
of this kind.

He was always very progressive im his ideas relative to
the scope and developnient of University teaching, and
was continually urging the endownient of new chairs and
the broadening of University work,.so that all young men
wishing to train thenselves for the higher walks of life
miglt i) the University find their need supplied. As an
instance of this it nay be mentioned that so far back as
1858 lie succeeded in establishing a school of Civil
1 .gineering, which after a severe struggle for five years
succumbed to sonie unfriendly legislation.

" Some ien mîîay regard these efforts as failures which
should not be referred to," said Sir William in .an address
delivered in 1870. " For ny own part, I am not aslaned
of theni ; there is not one of thein whicl is not important
to the material progress of this country, and there is not
one of them which by us or by others will not at length
be successfully carried out. I do not despair of any
of then, and I am prepared should I reiain in this
University to watclh for the opportunity to revive theni
when favorable circunmstances shall occur. We wait for
some Canadian Lawrence or Sheffield to endow for us
a Scientific School like those of Harvard or Yale, which
have contributed so greatly to the wealth. and progress of
New England." Before iany years the great benefactor
appeared, and, through Sir William Macdonald's princely
gifts,'it became possible to revive the old Civil Engineering
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and Chemistry Schools and develop thei into the present
Faculty of Applied Science witi its numerous depart-
meets, its full staff of instructors and excellent equipmnent.

Sir Williani Dawson, ftirth erinore, never hesitated, if
funds were not forthconing in sufficient anount for those

purposes, to subscribe large sums ont of his own liited
private means, and lie was also the continual helper
of needy stuleIns desiring to avail themselves of the
University's teaching.

The Peter Redpath Museum nay be said to owe its
existence to his untiring labors and to the very consider-
able amounts of money which lie spent upon its collection.

Sir Williani's attainmnents and the value of his contri-
butions to science were widely recognized, and he was
elected an honorary or corresponding mnenber of nany
learned societies on both sides of the Atlantic. He was
made a Fellow of the Geological Society of London in
1854 and the Royal Society in 1862. He was the first
President of the Royal Society of Canada, and bas occu-
pied the sanie position in the Geological Society of
America and in both the British and Anerican Associa-
tions for the Advancement of Science. He was made
a C.M.G. in 1883 and a Knight Bachelor in the following
vear.

After a long life of continuous labor, Sir William's
liealth in 1893 became seriously impaired, and it becane
necessary for him to lay aside his work for a time and go
abroad. Failing to recover his strength, however, lie
resigned his position as Principal in June, 1893, and
retired from active work. During the later years of his
life bis strength gradually ebbed away, and what little
vork he could undertake consisted in arranging his

collections and working up sone unfinished papers.
Several of tiese were published in 1894 and 1895, but the
years of quiet labor in his favorite pursuits to which lie
looked forward at this time were cut short by a series of
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sharp attacks culminiating in partial paralysis, wlhich for-
bade further effort. During the past few years from time
to tiie his streigth rallied somewhat, and lie attemnpted
to resuime his work. Only a few days before his deathi he

peiiied a short essay on the Gold of Oplhir. He pàssed
away .n the 19th of last month, very peacefully and
without pain. We inay say, in the words of Dr. Peterson,
his successor in the Principalship of the -University : " For
sucb a painless passing out of life no note of sorrow ieed
be struck. There is no sting in a death like his ; the
grave is not his conqueror. Ratier lias death been
swallowed up in victory-the victory of a full and coin-
plete life, marked by earnest endeavor, untiring industry,
continuous devotion and self-sacrifice, together with an
abiding and ever-present sense of dependence on the will
of Heaven. His work was done, to quote the great
Puritan's noble line, 'As ever in his great Taskmaster's
eye.'"

Lady Dawson, with tbree sons and two daughters,
survive bim, of whvom the eldest, Dr. George M. Dawson,
the present Director of the Geological Survey of Canada,
bas inherited his father's love for geological studies, and
has achieved wide distinction in the world of science.

Sir William's first original contribution to science was
a paper read before the Wernerian Society of Edinburgh
in 1841, on a species of field inouse found in -Nova Scotia.
From that tinie onward lie was a continuous contributor
to scientific journals and to tbe publications of various
learned societies. His papers were very numerous, and
covered a wide range of subjects in the domain of Natural
History. No less than i 128 titles are recorded under his
naine in the Royal Society's Catalogue. The most
important work of his earlier years was an extended study
of the geology of the Maritime Provinces of the Dominion
of Canada. His results are embodied in his Acadian
Geology, already mentioned, a volume of nearly 1,000
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pages, acconpanied by a colored geological map of Nova
Scotia, whicli lias passed through four editions. In
writing to Sir Williani in 1868, Sir Charles Lyell says of
this work, " I have been reading it steadily and with
increased pleasure and profit. It is so fuil of original
observation and sound theoretical views that it nust,
I think, make its way, and will certainly be highly prized
by the more advanced scientific readers." It is dhe most
complete account which we have of the geology of Nova
Scotia, New Brunswick and Prince Edward Island,
although since it appeared large portions of these pro.
vinces have been mapped in detail by the Geological
Survey of Canada, and Sir William's conclusions niodified
in some particulars. In carrying out this work Sir
William paid especial attention to the Palmontology of
the Carboniferous syç.t.em and to the whole question of
the nature and mode of accumulation of coal. He subse-
quently studied the Pal.eoitology of the Devonian and
Upper Silurian Systens of Canada, discovering nany new
,and important forns of plant life, as well as that of the
Tertiary of Southern British Columbia, the results of
tiese studies appearing in the publications of the Canadian
Geological Survey. He also contributed a volume entitled
<:The Geological History of Plants " to ".Appleton's Inter-
national Scientific Series." In 1863 he published his Air
Breathers of the Coal Period, in which were collected the
resuilts of iiany years' study in the fossil batrachians and
the land animals of the coal measures of Nova Scotia.
The earliest known remains of microsauria were then dis-
covered by hm inii the interior of decayed tree stumps in
the coal measures of South Joggins. . The resuilts of his
later studies in these creatures were enbodied in a
series of subsequent papers which appeared fron time to
time.

On taking up his residence in Montreal bis attention
was attracted to the remarkabie developmîent of pleisto-
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cene deposits exposed in the vicinity of the city, and he
undertook a detailed study of theni, and especially of the
remarkably rich fossil fauna vhich they contain. He
also studied subsequently the pleistocene deposits of the
Lower St. Lawrence, and instituted comiparisons between
theni and the present fauna of the Gulf of St. Lawrence
and of the Labrador coast. The results of these studies
appeared in a series of papers as the work progressed, and
were finally embodied in a volume entitled " The Canadian
Ice Age," which was issued in 1893 as one of the publica-
tions of the Peter Redpath Museum of McGill University.
This is one of the nost important contributions to the
palheontology of the pleistocene whichli has hitherto
appeared.

Sir Williamn's naie is also associated with the renowned
Eozoon Canadense, discovered by the Geological Survey of
Canada in the Grenville limestones of the Canadian
Laurentian, and described by him in 1864 as a gigantie
foraninifer. Concerning this renarkable object there
bas been a widespread controversy and a great divergence
of opinion. Sone of the most experienced observers
in the lower fornis of life, such as Carpenter, accepted it
as of organic origin, while others considered it to be
inorganie. And, while the balance of opinion now pro-
bably favors the latter view, its resemblance microscopi-
cally to certain organic forms is certainly most remark-
able. The literature of this subject, which includes many
papers by Sir William, is quite voluminous, but the chief
facts are summed up in his book, entitled " The Dawn of
Life," which appeared in 1875.

Sir William was also a prolitic writer of popular works
on various geological topics. Anong these nay be men-
tioned his " Story of the Earth and Man," his " Fossil Men
and their Modern Representatives," his "Meeting Place
of Geology and History," and his " Modern Science and
Bible'Lands." These books, all written in a very enter-
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taining style, had a vide circle of readers, and nany
of them passed throngh several editions.

Other volumes froni his peu, as well as niany papers
contributed to varions religions publications, treated of
the relation of scien<ce and religion. One of the earliest
of these was entitled " Archaia," and sealt with the rela-
tions of historical geology to the Mosaie account of the
Creation. In others lie considered the relation of the
evolutionary hypothesis to religions thought. He was
always, but especially in his earlier years, a strong
opponent of the Theory of Evolution, aiíd vigorously com-
bated it. Being above all things deeply religious and
considering the evolutionary explanation of the origin of
the universe to be contrary to the teachings of Scripture,
lie refused to accept it. This was, after all, but the weak-
ness of a strong« man. It did not, however, tend to
enhance bis reputation anong men of science,'vho are
commonly willing to let truth work out its own results,
knowing that apparent contradictions are merely indica-
tions that the whole truth has not been discovered.

These works on the relation of science and religion met
a popular need, and were of great comfort to many a
pious soul who feared that the wlhole framework of faith
was being svept away by the advancement of science.
Their value, however, was iot permanent, and they are
not the works by which Sir William Dawson will be
remembered. His reputation is founded on Lhe great
contributions to our permanent stock of knowledge which
lie has made, and which are enbodied in his works on
pure science, representing achievements of which any man
mniglit well be proud.

Sir William had a courteous or rather a courtly mnanner,
based on a genuine consideration for all. He was
respected and beloved by all who knew hin, and espe-
cially endeared hiiself to all who studied under him.
The pre-eminent note of his character was simplicity and
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singleness of purpose. His loss will be felt especially in
the Institution with which lie was long connected, but his
name lias been perpetuated in connection witli the geo-
logical departiment of his University by the estàblishment
of a second chair in geology, to be known as the Dawson
Chair, whicli lias just been endowed in his nemory by
Sir William Macdonald.

The following letter will be read with interest, as the
last comnumication to the Natural History Society of
Montreal, made by the late Sir William Dawson. It
shows the higli regard in which lie lield the Society and
the value lie attaclied to its work. It may be counted his
dying testimony to the importance to Mo.itreal of such an
institution and a call to the citizens to rally around it and
secure its prosperity. Sir Williamn's last spoken word to
the friends of the Society, on the occasion of the conver-
sazione held under the auspices of the late Governor-
General, the Earl of Aberdeen, was by way of advocating
the creation of a smnall endowment fund for the Society, a
beginining of which lias since been made and whi*cli it will
be the continued ain of the Society to raise:-

LITTLE METIS, June 17, 1899.
"MY DEAR SIR,-I beg to thank you, and through you

the Natural History Society, for your kind communication
of the 9th, an*d for the honor the Society lias again con-
ferred on ne. I deeply regret that illness prevented me
from taking an active part in the work of the Society,
and fromn enjoying the pleasure of personal association
with its members. Should it please God to restore mny
strength sufficiently it will give me mnuch pleasure to con-
tribute what I can to its work. I have, however, at pre-
sent little expectation of this.

" I rejoice to see fron the report of the annual meeting
that ·the Society continues to grow in public estimation,
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and trust that the increasing appreciation of the value of
natural history studies to the industrial interests of the
Dominion nay tend still further in this direction, and
may cause our Governnient more fully to emulate that of
the United States in the practical cultivation of natural
history, at least for its industrial uses.

" I shall be pleased if you will kindly present this note
to the Society at an early meeting.

" Yours, very sincerely,

"J. Wx. DAwsoN.
"J. S. Buchan, Esq., Corresponding Secretary, N. H. S."

NOTES ON SOME OF THE FORMATIONS BELONGING

TO THE CARBONIFEROUS SYSTEM IN

EASTERN CANADA.

By H. M. AmI, M.A., D.Sc., F.G.S.

Considerable discussion lias arisen of late amongst
European as well as North American geologists as to
where certain series of sedinientary strata occurring near
the summit of the Paleozoic should be placed, in the
Carboniferous systeni or in the Devonian.

Whether certain other geological formations, occurring
in the Maritime Provinces of Canada; sucl as occur in the
New Glasgow District of Pictou County, should be
described as Permian or chissed as Upper Carboniferous
or Permo-Carboniferous, constitutes another problem.
It is not withiii the province of this paper, however,
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to discuss this latter question, but before very long, it is
hoped, it will form the subject of another paper.

Where to draw the lne between the Carboniferous and
Devonian systeins in Eastern Canada is therefore the
question at issue. It is the purpose of the writer to enter
this field of enquiry without any leaning or bias to any
one view, but to take up the evidence as it appears to him
and as it was collected by hini during the last four years in
the counties of Pictou, Colchester, Cumberland, Antigonish,
Hants and Kings in Nova Scotia, referring to other
localities only as the occasion nay require.

Opinions varied and numerous have been given by
many writers. These were consulted inerely with the
purpose of obtaining such notes of records of observations
as might help to throw light upon the problem.

Sir William Dawson, Sir Charles Lyell, Abram Gesner,
Dr. Jackson, Prof. Alger, Prof. J.P. Lesley, MM.de Koninck•
and de Verneuil, Hugh Fletcher, Esq., Dr. R. W. Ells,
Henry S. Poole, Esq., Richard Brown, Esq., Prof. T.
Rupert Jones, F.R.S., Rev. T. Kirby, J. W. Salter, Esq.,
Dr. Henry Woodward, Dr. G. F. Matthew, Prof.- Bailey,
Mr. A. Simith Woodward, Mr. Robert Kidston and Prof.
David White have all contributed to the literature of this
interesting controversy.

I shall not attempt to review the difference of opinion
which nay exist between what may be terned the two
schools of geology in this matter--the Murchisonian-
whose characteristics of the Devonian age are based more
especially upon the life-zones or palieontological evidence
which the formations under discussion hold, or the
Sedgwickian, which paid more inmediate attention to
the stratigraphical succession and defined the Devonian
on this basis withont the use of fossils.

From a considerable study of the origin or genesis
of the various geological formations in question, of the
cycles of constructive fornis noticed in theni, the periods
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of erosion noted, together with the life-zones which these
formations contain, and which mark them, one has been
able to arrive at a conclusion, which, it is hoped, will be in
accord with the views of the rest of the world, so that
whatever interpretation is given to the Carboniferous
systein in one continent, the saine should hold good for
another; so also with the Devonian systen.

Just as Time was a constant factor in the evolu-
tion or history of the Carboniferous systei on this
planet, and that the amount of time nvolved must
be a more or less definite period-so also was Life a
constant factor; and the several sub-divisions of the
Carboniferous systei-the Eo-, Meso- and Neo-Carboni-
ferons must be marked by corresponding series of life-
zones in the same system.

No difliculty las been experienced in separating or
uniting the various geological formations in the counties
of Nova Scotia (mentioned above) nor of understanding
their taxonomic relations. The nost excellent work of
Mr. Hugh Fletcher, of the Geological Survey of Canada,
vho kindly furnished me with maps and plans of the

region in question, shows clearly the true and natural
order of sequence of the formations. The main difference
relates to the horizon of the series of sedinients, hitherto
known and designated by Mr. Fletcher as the Union
and Riversdale series. Are they Carboniferous or are
they Devonian? Mr. Fletcher would place them in the
Devonian. On paheontological as well as on structural
grounds I would include theni in the Carboniferous. The
varions formations of the Carboniferous systeni do not form
an unbroken succession of sedimentary strata iii the dis-
puted region of Pictou, Colchester and adjacent counties.
Dislocations and unconformities appear on every hand.
Outcrops of formations, constituting cycles of construe-
tive forms, marking peculiar physical conditions of
deposition followed by periods of erosion and subsequent

151



Canadian Record of Science.

depositions occur at various horizons, and were it not for
their entoinbed fossils it would be practically impossible
to state in which of the sub-divisions of the Palttozoic
colunni to place them.

Inasmuch as sedimentation, as marked bv cycles of
constructive forms was not continuous, the basis or
principle upon which the separation of the different
miembers of the scries is made must obtain chiefly in the
paleontological evidence collected in the various members
of the stratigraphical series, which latter, though not
perfect, is, nevertheless, known as to its order.

It is a universally accepted principle in Geology that.
similarity and identity of organie forms occurring in cer-
tain geological formations or portions of formations assist
us in uniting series df sediments as part and parcel of
one system, whilst dissimilarity enables one to separate
series of sedinents fron which they were derived.

A Standard series of life-zones belonging to the Car-
boniferous systen canl be very easily prepared, and iii
order that it can be taken as typical, it nust be in accord
with the consensus of opinion with the rest of the world,
based upon records of observation and comparison. It
nus; in no wise contain an assemblage of types which are
different froi those everywhere held to be of Carboni-
ferous age. Fortunately for the geologist in Nova Scotia,
(unconformities and breaks in the succession of strata
not considered), there is abuidant evidence of life of vari-
ous orders and classes entombed in the various formations.

There is in Cumberland County one grand and con-
tinuous section of strata of the Carboniferous systen
from Minudie south, forming the succession known as
the "Joggins Section," described in detail by Sir
Wm. Logan and subsequently by Sir Wm. Dawson
and Dr. R. W. Ells. It extends from Minudie to.
McCarren's Cove along the Joggins shore. This forns.
one Standard Section. No other sucli exists in Nova.
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Scotia. In the United States not less than seven Stand-
ard Sections have been described in various fields
Pennsylvania, Virginia, Ohio, Missouri and other States.
Tihese all have their peculiar characters and may be
described as local or provincial Standards or series.

Notwithstanding the fact that each particular basin of
Carboniferous rocks or sediments nay have had its own
peculiar condition of sedimentation, which led to peculiar
local differences existing between the several basins,
there can be no doubt at all regarding the series belonging
to the Carboniferous systeim. The results obtained in
Great Britain, France, Belgiunm, Gernany, Russia and
other countries in the Eastern Hemisphere constitute a
basis for the proper definition and classification of the
formations which may be described in Nova Scotia or
elsewhere as Carboniferous.

Such a standard series as the consensus of opinion in the
world lias established as marking the Carboniferous system
must be a terni which includes within its extension the vari-
ous members of the different local series under examination.

Unequal amounts and quality in sedimentation in differ-
ent districts led to interesting differences in the mode of
preservation and plentifulness or scarcity of paheontologi-
cal evidence which lias led to a distinctive feature in the
study of the correlation of strata of Nova Scotia. It has
been conceded that in the case of the Joggins section in
Nova Scotia sedimentation was very rapid and the 14,000
feet of strata, there deposited, in a perfectly unbroken
succession, may have taken less time actually to be laid
down than a few hundred feet of shales and sandstones
belonginîg to the saine system iii another section.

It follows fromîî this that local series of Carboniferous
strata niay be of very great thickness, others comparatively
thin. It is possible for the whole system of the Carboui-
ferous to be unusually extensive in its developiment in
a certain locality (as lias certainly beei the case in Nova
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Scotia), whilst the sedinients of the saine age in Peunsyl-
vania are known to be imucli thinner. Evidence of rapid
sedimentation in Cairbonifeious tiimes iii Canada is clearly
seen in the Eo-Carboniferous of Colchester and Pictou
counties in Nova Scotia as represented by the Union and
Riversdale formations there developed. Ripple-marked
surfaces and shallow water indications on all sides are
constantly recurring. Hundreds of feet of an unbroken
succession of strata, beautifully marked by ripples and
wind action, also by the footprints and trails of reptilian
and other animals, occur also in strata referred by Mr.
Fletcher to the same geological horizon as the rocks of the
Union and Riversdale at Parrsboro, Five Islands, along
the Harrington Riven and elsewhere. This indicates very
rapid deposition or sedimentation along a fast sinking floor.

The main reason for introducing this argument is
to combat the view advanced in certain quarters that, by
placing the Union and Riversdale formations into the
Carboniferous system, we would make the latter an
unwieldy systen and take away froni the underlying
Devonian system, robbing it of a great portion of its sedi-
ments. It now behooves to state wlhat are lie successive
series of sediments which belong to the Carboniferous
system in Nova Scotia and what are the reasons for placing
them in that systeni.

I.-THE EO-CARBONIFEROUS.

In this, the basal series of the Carboniferous system, I
would place the Union and Riversdale series of sediments,
which are well and extensively developed in Pictou,
Colchester and Cumberland Counties at Union and
Riversdale, along the Harrington River, Moose River
(Cumberland County), Archibald Brook, Oliver's Mills,
McKay's(East River, Pictou)and nuimerous other localities,
besides the Early Carboniferous plant and fish-bearing
beds of the "IlHorton Formation."
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The Terms Union and Riversdale I would raise to the
degree of formations, as they are easily recognized tover
wide areas, geographically, and characterized by a well-
defined fauna and flora, at least as far as the Riversdale
formation is concerned, the overlying Union formation
proving rather destitute of fossil organie renains.

These two together carry a renarkable flora and
fauna, which cannot be mistaken as one truly appertaining
to the Carboniferous system, inasnuch as the typeî are all
akin and generically related to types in the productive coal
measures higher up in the system.

I have no hesitation in stating that in the Union and
Riversdale formations we have obtained in Nova Scotia a
fauna and flora vhieh, while unot as extensive nor as
varied as that obtained in the productive coal measures,
are nevertheless renarkably similar, consisting of a series
of sediments, terrigenous in character, and for the most
part estuarine, forming carbonaceous shales and sand-
stones, underclays and congloinerates, constituting a series
of strata, which, having begun in Early Carboniferot.w time,
were interrupted, then an encroachment of the Carboni-
ferous Sea occurred, in which marine conditions prevailed,
and limestones were deposited, holding abundance of shells
and other fossil organic remains characteristic of a salt-
water fauna. These constitute the Windsor and Hopewell
formations.

These limestones were followed by the newer and
later productive coal measures characterized by terri-

genous deposits also and enclosing a fauna and flora,
whose affinities are remarkably akin to the forns found in
the Eo-Carboniferous, giving the following succession:-

III. Coal Measures. Estuariiie..Laiid plants, land animals and
Millstone Grit Estuarine forins.

Hopewell formation. . Estuarine. .Insects and plants and Estuarine
IL forms.

Windsor . ....... .. Marine fossils, corals, shells, etc.
I. Union formation .... Estuarine..Land plants, land animals and

Riversdale ' Estuarine fornis.
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As evidence of the sinilarity of forms peculiar to the
Eo-Garboniferous of Colchester and Pictou Counties and
the Coal Measures of the same region; let us take the
following forms, noted on page 181 of the "Summary
Report of the Geological Survey Department for 1898."

INSECTA.-The Neuropterous iiscet, whose wing was
obtained in the I. C. R. cuttings east of Riversdale and
Campbell's Siding, is referred to a Carboniferous genus
by Prof. Charles Broniguiiart, of Paris.

PHYLLOPODA.-The numerous specmens of Leaja and
Estheria, from the shales of the Riversdale formation
of Colchester, Pictou and Cumberland Counties. are very
similar to the forms described from the Coal Measures of
Pictou County and also from the Coal Measures of the
United States. All the species of Leaia recorded in
North America so far are referred to the Coal Measures. *
This genus was abunda 1 t in early Carboniferous times, as
may be gathered from those specimens which were
obtained by nie in the red, black and grey shales of the
Union and Riversdale formations of Nova Scotia and
referred to the Eo-Carboniferous.

CaUsTACEA.-Several specinens of a new genus and
new species of one of the Podophthalmata and Xiphosura
occur in the Harrington River and Riversdale collections
in Colchester County. These Crustaceans are highly
characteristic of the Carboniferous systeni in Europe and
America, and their occurrence at this horizon, together
with their generie characters, point to them as prototypes
of higher forms found in the subsequent cycle of sedimen-
tation and in the series of sediments referred to the
Coal Measures above. One of these Crustaceans has been
recently described by Dr. Henry Woodward and Prof. T.
R. Jones of London as Bellinurus grandovus, and these
well-known authoritics have no hesitation in placing the
sedi.ments fron which they came inthe Carboniferous.

* Miller, Cat. N. Amer. Pal. Foss.
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AMPHIBIA.-Of these animals there are numerous foot-
prints and trails in the collections of the Geological
Survey or National Mu.seun at Ottawa, belonging to
the genus Sauropus and of gigantic size. All other traces
of this genus known in America are referred to the
Carboniferous system.

In his " Geology, Clienical, Physical and Strati-
graphical," Oxford, 1888, Prestwich gives a table "Show-
ing the character and distribution of the species of
organic remains in the several main groups of the
Paloeozoic series in the British Area." Under the head of
Aniphibians (including footprints) lie notes the occurrence
of these in the Carboniferous, but none in the Devonian.

Miller, in his Catalogue of NorthAnierican Pokeozoic
Fossils, does not record a single Amphibian from rocks
older than the Carboniferous -and the genera occurring in
the Riversdale formation are identical or similar to those
found in the Carboniferous of other regions of North
America.

Dana, in his "Manual of Geology," Geikie, in his
" Manual " also, and all the leading writers on North
American Geology and Palæontology, agree in placing the

genera of fossils, to which -I have referred the footprints
from Parrsboro and Harrington River, Cumberland and
Colchester County fron the Riversdale formation as
Carboniferous. Hylopus Logani and Sauropus Dawsoni,
N. Sp., are two of thé forms discovered in these disputed
formations.

LAMELLI RRANCHIATA.-Of these the most conspicuous
are the Antitracomye of Salter, which Sir Wm. Dawson
described under the name of Naiadites. These shells are
abundant in the Coal Measures of the Joggins, Springhill
and Sydney Coal Basins of Nova Scotia, also in certain
portions of Virginia and other coal areas of the United
States, not to speak of their occurreilce in the Carboni-
ferous of England and France and many other countries
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of Europe. They occur in bands in the Riversdale
formation at Riversdale and in numerous outcrops along
the banks of the Harrington River on the dividing line
between Colchester and Cunberland Counties, and the
tern "Naiadites Bands" is applicable to these Eo-
Carboniferous bands, wlhich are usually associated with
Ostracoda of the genus Carbonia and other allied genera
of Carboniferous facies, just as the term is applicable to
them in the Coal Measures above. All writers on
Geology and PalSontology concur in placing these shells
in the Carboniferous. All the species recorded from the
United States are referred to the Coal Measures, and
those from the Union and Riversdale formations of
Colchester and Cumberland Counties of Nova Scotia are
Eo-Carboniferous. It will thus be seen that the palSon-
tological evidence adduced in the zoological collections so
far obtained from the Union and Riversdale formations of
Nova Scotia, including Insects, Phyllopods, Crustaceans,
Amphibians and Lamelli branchiata, are all types which
are markedly akin to types well known to occur in the
Carboniferous of other countries and more than that even
in the Coal Measures of the same.

As regards the evidence adduced from the flora col-
lected in the strata which afforded the forns of animal
life just cited above, it can be truly said that it also has a
decided Carboniferous facies. The genera Asterophyllites,
Sphenopteris, Alethopteris, Cardiopteris, Stigmaria,
Calamites, Poacites, Cordaites are all well represented.
Mr. Robert Kidston, of Stirling, Scotland, and author of
the Bri;islh Museum Catalogue of Carboniferous Plants,
has exam rined the forms sent hini and reports that lie
is satisfied that the flora is truly Carboniferous.

The .ollowing are sone of the species of fossil plants
obtained by the writer and submitted to Mr. Robert
Kidston, F.R.S., F:G.S.,sof Stirling, Scotland, for deter-
nination
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(I.) Froin the Riversdale formation, in rather fine-
grained arenaceoiis or clay shales froni cuttings along the
Intercolonial Railway of Canada, between Union Siding
and West River Station, Colchester County:-

PLANTE.

1. Asterophyllites acicularis,Dawson (= Calanocladus equisetiformis,
Schliothuini, Sp.).

2. Neuropteris, Sp.
3. Sphenopteris marginata, Dawson.
4. Alethopteris, Sp., allied to Alethopteris valida, Boulay.
5. Cordaites principalis, Germar Sp.
6. Cordaites Robbii, Dawson.
7. Cyclopteris (Nephropteris) varia, Dawson.
8. Calamites, Sp. (?)
9. Cardiocarpn cornutum, Dawson.

(Il.) From the shales aid sandstones of the Riversdale
formation as it developed along the Harrington River, on
the boundary between the counties of Colchester and
Cunberland, near Lower Five Islands

1. Astrophyllites acicularis, Dawson.
2. Calamites, Sp.
3. Sphenopteris dilatata, Lindley and Hutton.
4. Sphenopteris Harttii, Dawson.
5. Sphenopteris splendens, Dawson.
6. Sphenopteris marginata, Dawson (?).
7. Sphenopteris, Sp.
8. Aiieimites valida, Dawson.
9. Adiantides (?) or (?) Archæopteris.

10. Neuropteris, Sp.
11. Alethopteris discrepans, Dawson (=Alethopteris decurrens,

Artis Sp.).
12. Cyperites-like leaves.
13. Cardiocarpum cornutum, Dawson.
14. Psilophyton (?) glabrum, Dawson.

Quite independently, Prof. David White, of the Smith-
sonian Institution and United States Geological Survey at
Washington, arrived at the saine conclusion in January,
1898, when lie kindly examined the collections then iii
our possession at Ottawa, and referred the forms to the
Carboniferous system, which view Mr. Kidston subse-
quently and also quite independently corroborated. It is
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not to.be wondered at that on studying the afflinities and
relations of the fossil plants of Riversdale, McKay's
Head, Harrington River, etc., of the Riversdale formation,
Sir William Dawson placed then in the Millstone Grit
formation, so intimate were the relations of these to the
plants of the Coal Measures. The flora and fauna of
the Riversdale formation must now be classed as Eo-
Carboniferous, as the rocks in which they occur clearly
unclerlie the marine limestones of the Windsor formation.
These limestones have been carefully described and napped
out by Mr. Hugl Fletcher in their association with the

gypsui beds of Nova Scotia.
IL. TuE MARINE SEDIMENTS.-In the district of Nova

Scotia, under examination, besides the Eo-Carboniferous
formation of Union and Riversdale, consisting of red
shales and sandstones and conglonierates, more or less
strongly cemented, overlying darker coloured gray and
black or greenish and rusty shales as defined by Mr.
H. Fletcher, constitutinîg one of the cycles of sedimenta-
tion in the system, there occur the marine limestones
in an unconformable series.

These marine linestones hold abundance of fossil
organic renains, e.g., on the East Branch of the East
River of Pictou at Springville, at Brookfield, and at
Windsor, N.S., where the series is highly fossiliferous and
the forms are very well preserved.

Hence the terni "Windsor Series," employed by Sir
Win. Dawson, which deserves to constitute a typical
formation or phase of this Carboniferous limestone under
the nane Windsor fomation.

Just where to place the Windsor formation in the
column of Paloozoic formations bas not yet been definitely
ascertained. Whether it is to be classed as one of the
Eo-Carboniferous sediments or whether it constitutes a
factor or part of what iay be termed according to Prof.
H. S. Willians's very appropriate classification-Meso-
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Carboniferous-is the question occupying our minds dur-
ing the present collecting season.

It appears from evidence at hand that these linestones
do not constitute the base of the Carboniferous system in
the Maritime Provinces, although they contain the earliest
types of Marine Carboniferous seen in Eastern Canada.
The occurrence of this formation in certain definite
areas of Nova Scotia marks a cessation of the conditions
existing in the areas which these limestones cover,
indicating that the sea or Atlantic waters in Carboniferous
times extended over the Eo-Carboniferous deposits pre-
viously laid down, which had been subjected to elevation
and erosion previous to their being overlaid, vhilst the
vegetation and climate of this period did not probably
change very materially during this period of submergence
and encroachient of the sea. A period of elevation then
followed in which sandstones and shales were deposited,
to be followed later again by sandstones, the shales and
coal seains peculiar to the Coal Measures and Millstone
grit underlying them.

The terrigenous origin and nature of the Coal Measures
need not be described. The flora and fauna they hold
mark estuarine conditions existing and prevailing with a
luxuriant growth of plants on land with various kinds of
animals in the water and on land also.

A brief sumnary of. the succession of the sedinents in
the Carboniferous of Nova Scotia in Pictou and Col-
chester and Cunberland Counties in part would give the
following succession arranged in ascending order:-

I. RIVERSDALE AND UNION FOnATIONS, .vitlh volcanie rocks and
associated strata constituting one series, consisting of red
sandstones, shales and conglonerates with carbonaceous
shales and sandstones, with occasional bands of calcareous
mnatter, besides diorite and othur basic rocks, which together
mneasure upwards of 10,000 feet in thickness, the equivalent
of the Calciferous Sandstones of Great Britain.

IL. An unconformity.
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11I. The Windsor Limestones and Gypsumns.
IV. The Hopewell Sandstones, shales and marls, which constitute

another series'of strata which overlie the Union and Rivers-
dale formations, and are in turn overlaid unconformably (?)
by the millstone grit and coal mneasures in certain portions
of Pictou County.

(An unconformity is supposed to occur here, but I have not
detected it. I did not observe any unconformity between the
Millstone grit and the underlying strata in the Joggins near
Downing's Cove, but a gradual passage of strata from what
has been termed (anteriorly) Lower Carboniferous into mill-
stone grit and coal neasures.)

V. The millstone grit formation of Westville, Skinner's Brook, Pictou
County, N.S., and Joggins, etc.

(An unconformity occurs here in certain portions of Pictou County,
as, for example, on Blackwood Brook, opposite New Glasgow,
wlhere the upturned edges of the milistone grit (Logan) are
overlaid by the New Glasgow conglomerates of Fraser's
Mountain, etc. ; whereas, in other portions, the millstone grit
is directly superimposed by the productive coal measures,
Westville and Stellarton, vhere the Acadia and other seams
are being so extensively developed.)

These two geological areas give us two series of sediments
with the following snccession to the milistone grit (VI.):

A B

V. Millstone grit. V. Millstone grit.
VI. Coal mneasures. VI. Unconformity.

VII. New Glasgow conglomerate.
VIII. Spirorbis limestone.

IX. Smelt Brook carLonaceous shales and
sandstones.

X. Pictou sandstones.
XI. Cape John red sandstones and conglom-

erates.

In ascending order, the successive geological formations to which
the following provisional names are given, nay be thus classified :-(1)
the Riversdale formation ; (2) the Union formation; (3) the Windsor
formation; (4) the Hopewell formation ; (5) the Westville formation
(millstone grit) ; (6) Stellarton formation (coal mneasures of Westville,
Stellarton and Thorburn); (7) the New Glasgow formation (conglom-
crates of New Glasgow, Fraser's Mountain, etc.); (8) Merigomnish
(Small's Brook) formation (Spirorbis arietina beds); (9) Smelt Brook
formation; (10) Picton fornation (McKeen's Quarries, etc.); (11)
Cape John formation, River John and Cape John.
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NORTHERN SOUTHERa AND
FORlmATIONS. AREAS. WESTERN.AREAS.

Cape John. Cape John sandstone, etc.

Neo. Pictou. j Pictou freestone, etc.
Carboni- Smelt Brook. Carb. Snelt Brook shale, etc.
ferous. Merigonish. Spirorbis limestone.

New Glasgow. New Glasgow conglonerate.
Unconformity. Coal measures.

[Stellarton, Meso. Millstone grit. Millstone erit.
Meso- Westville. Carb. Uncoformity? Unconiformity (?)

Carboni- Hopewell and Hopewell sand-
ferouis. Windsor. Stones, etc.,

and Windsor
form.

Eo-Car- (Unconformity.
boni- Union. J Union.

ferons. Riversdale. Eo-Carb. Riversdale and
Horton.

Sept. 6th, 1899.

TiiE FLORA OF TIIE ROCKY MOUNTAINS.

By REV. ROBERT CAMPBELL, M.A., D.D.

The Rocky Mountain region is the botanist's paradise.
The route through the Rocky, Selkirk and Coast ranges,
taken by the Canadian Pacifie Railway, is a very wonder-
land even to the ordinary tourist. He is carried through
scenery awful in its impressiveness. Even one who has
climbed Goatfell and Ben Lawers in " bonnie Scotland,"
or looked forth from the top of the Righi in the liglit of
the full moon and stood on that celebrated eminence
watching for the glorious sunrise, finds a series of
surprises and new sensations awaiting hin, from the
moment the shadowy outlines of the mountains begin to
loom ont from the surrounding clouds, after lie lias left
Calgary, until lie lias gone through Kicking Horse Pass
and over the Fraser River. The Himalayas of India niay
surpass our western mountains in grandeur, but certainly
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the Alps do not, while the highest of the British moun-
tains are bt; babies in comparison. The vastness of their
number and the greatness of the territory over which they
extend, as beheld from one of the higher peaks, well
earned for the scene the description of one of our eloquent
statesnen as a "sea of imountains." Wlat with the
admirably conducted hotels established by the Railway
Company at Banff, Field, Glacier, North Bend, and at
other points of interest, a stay at any or all of these
places affords an incomparable holiday, even for the
ordinary tourist. Wlhenl to the attractions of the superb
scenery of the route there is added the element of scien-
tific interest, a visit to the Rockies and Selkirks becomes
an unforgettable, a perpetual joy. It may be taken for
granted that the botanist is not insensible to the general
beauties of nature,.although he has.an eye for detail. But
while lie drinks in as much as others of the delight which
fine scenery yields, lie alone is sensible of the enchant-
ment proceeding fron the rich flora which decks the
inountain slopes and valleys bordering on the railway
track during the summer nonths. Roaning anong those
blooming treasures affords a deliglit, of which the unini-
tiated have no conception.

From a scientiie point of view, the flora found on
mountains everywhere is of special interest. Geologists
tell us that the lofty portions of the world were the first
to eierge from under the primneval waters; and it follows
that the earliest vegetation that took root on the earth
was on the mountain tops and sides. The ambition of
every collector of plants, iii consequence, is to visit
mountain ranges and possess himself of the species to be
founid thereon ; and the favorite excursions of botanical
societies are always to hills. The mountain flora lias
characteristics of its own, and long before there was any
tfiought that. a railway would skimn over the western
prairies and penetrate the passes of the Rockies and
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Selkirks, those regions were a land of enchaintment to
men of science, who, in spite of the difficulties eicountered
in reachiiig it, attaiiied the object of their desire and have
recorded the delight they experienced when they at last
set foot upon it. It was a serious holiday to make out
the distant prairies and western mountains in the days
when David Douglas, Thomas Nuttall, Robert Brown,
Sir John Richardson and Thomas Drunnond visited
them. Only fifty years ago it took the late Professor
Agassiz several weeks to travel from Boston to the
shores of Lake Superior and back again, when, in pursuit
of knowledge, lie madé a summer excursion to that then
little known region, scientifically considered.

There are many species met with in Manitoba, the
Territories and the valleys of the mountains that are
common to the east, and of these no account is taken in
the subjoined list. But there is a tendency to specific
differences in the genera which becoimes gradually
apparent as one travels westward. This is especially true
of the flora of the plains. As to the plant life of the
Rocky Mountains, it closely resembles that of other
mountains of similar height, where corresponding climatic
conditions obtain.

As we travel westward over the Territories, unfamiliar
species multiply with bewildering rapidity, so that it
tasks one's resources to cure properly at night the speci-
mens collected in the day time. But such embarassment
is delighful to one bent on making new acquisitions. His
is a constant, joy in having to determnine what the new
species are which lie happens on day by day. His task is,
indeed, rendered comparatively difficult by the fact that
eastern classification proves of little service to him.
Even Scribners' recently issued volumes carry him only
as far as the 102nd Meridian. Coulter's flora of Califor-
nia is helpful, and Professor Macoun's Catalogue may
afford hints as to what the species are, although it does
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not describe them. But in the main the botanist lias to
fall back upon the descriptions of Nuttall, Douglas,
Robert Brown, Riòhardson and Drumiond, and as these
authorities are not easy of access, iany specimens have to
be set aside when one is on the field for further study.
Thus there is accunulated material for delightful future
investigation, in prosecuting which months afterwards, it
nay be, the joys of the excursion are gone over again.

It was iii the month of June, 1897, that the plants
classified below were mainly collected. Some of thema
were obtained earlier and later, and sent by friends-a
few from California, although thèy also belong to the
mountain and coast ranges within Canadian territory.
Altogether this western collection, now deposited in the
Cabinet of the Natural History Museum, emibraces about
300 species, any of which are seldomn met with in the
neighborhood of Montreal.

GRAMINEÆ.

ANDROPOGON L. Sp.

ANDROPOUUCN SCOPARIUs MIcHx.-Broom Beardgrass.-
Broadview. June.

ANTHOXANTHUM L. Sp.

ANTIIOXANTHUM ODORATUM L.-SwCet Vernal 6éass.-
Laggan. June.

SAVASTANA SCIIRANK.

SAVASTANA ALPINA (S.W.) SCRIBNER.-Alpine Holygrass.
---Banff. June.

STIPA L. Sp.

STIPA COMATA TarN. AND RuPR. -- Western Stipa.-
Kamloops. June.

STIPA SPAITEA TRIN.-PorCpine Grass.-Wolseley.

June.
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IILEU-M L. Si,.

P1ILEIJM AI>JINUMý- L.-Jiloti /dun-Bif Julie.

SPOIROB0LUS .Bit.

SPOîîItoBLUS CUSI>IDATUS (ToRit) WOOD.-Prairic Rush-
:gr«ss.-Broadview. Juiie.

13ECKMANMNTA IIOST.

BECKMKA\NA ERUCiBFORMIS, (L.) HOST.-BCClmabiia.-
Mledicine RaL. June.

IJISTICHLIS RAF.

DISTICUILIS SPICATA (L.) GIIEENE.-M3aisSike-rs.--

iKanaunaskis. June.
BROMUS L. Sp.

Bizo.IUS ERECTUS HUDS.- Uprigt B?,oî?e-gi-ass.--Cal-
-gary. June.

BRomtus RACEmosus LâBmegrs.-Baf ue.

AGROPYRON J. AT.

AGROPYRON DASYSTACIIYUM (1100K) VýAsEY.-Nzýorthterit

Whteat-grass.-Catiiiore. June.
AGROPYRON DIVERGENS INEES.-Sp?'eadilig WhItat-girass.

-Banif. June.

CYPERACE.ÀE J. ST. HIL.

CAIREX L. Sp.

CAR-IEX GOODENOVII J. GAY.-aoodenioig7t's Sedge.-Lake

Louise. June.

JUNCACEIE VENT.

JTUNCOIDES ADAN%>.S.

JUNCOIDES, NIVALE (LEST.) COVILLE.-Al-ctiC W-ood-ru1sht.
-Lake Louise. June.
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*MELANTUACEAE R. Bit.

TOFIELrDIA IIUDS.

ToFiE[icDIl PALUSTRIS HIU.S .- ScottiShb Asphtodl.-Laktie
Louise. Jime.

ZYGAI)EN\Us Micux.

ZYGADENLJS NUTTALLII (A. GRAY) S. WATS.-Nitttl's,
Zygadlenits.-BaWf. June.

LJLIACEzE ADANS.

ALLIUM L. Sp.

ALLIIM cEiNuum 1Roi.-Nodding Wild Omion.-Mani..
toba. Junie.

ALLIUM STEIJLATUM KIÇE1t.-Iair-ie Wïild Onion.-Qu'-
Appelle. June.

ALLIUIN CANADENSE L.-Mcadow Garlic.-Wolseley.

July..
LILIUM L. Sp.

LILIUM UMNBELLATUM 1>URSI- Western, Red Lily.-Kan-
anaskis. June.

UNIFOLIUM ADANS.

UNIFOLIM.' JILIACEUM G1iEENE.-Sta'-.flower9ed 8S'olmon'S

Seal.-llevelstokýe. Juiie.

SALIX L. Sp.

SALIN PETIOLARIS T. E. SiI.-Slenîder WilloW.-
Broadview. J une.

SALIN ARGYROCARPA ANDEIZS.-SiVel' Willowv.-Cal,gary,
June.

SALIN DESERTORUM RIICHIARDS.-DZeCVt Willo7.-Wunl-

peu. Jâme.
SALIN GLAUCA L.-Nortcrn Wil1ow.-Broadv'iew. June.
SALIN CANDII) FLUEGGE.-HUOary Wi1ow.-Jujne.
SALIN UVA-URSI I>uitsî.-Bearberry Willow.--Junie.
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BETULACEE AGARDI.

BETULA L. S'.

BETULA GLANDULOSA MiCiX.-Glandular Birch.-Lag-

gali. Juie.

SANTALACEÆ R. BR.

COMANDRA NUTT.

COMANDRA UMBELLATA (L.) NUTT.-Bastard Toad-fax.--
Broadview. June.

POLYGONACEIE LINDL.

RUMEX L. Sp.

RUMEXVENOSUS PuRsi.- Veined Doc.-Calgary. June.
IRUMEX PAUCIFLORUS NUTT.-Few-flowered Dock.-Don-

ald. June.
OXYRIA HILL.

OXYRIA DIGYNA (L.) CAMPTDERA.-Mlountain Sorrel.--
Donald. June.

POLYGONUM L. SP.

POLYGONUM EMERSUM (MICHX.) BIITTON.-Swanp Persi-
caria.-Manitoba. July.

CIIENOPODIACEÆi DUMORT.

CHENOPODIUM L. Sp.

CHENOPODIUM BERLANDIERI MOQ.-Berlandier's Goose-
foot.-Calgary. June.

ATIRIPLEX L. SP.

ATRIPLEX ARGENTEA NUTT.-Silvery Orache.-Swift Cur-
rent. June.

12 -.
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SARCOBATUS NEES.

SARCOBATUSVERICULATUS (Hoox.) Toiut.--Grease-wood.
-Gleichen. June.

DONDIA ADANS.

DONDIA DEPRESSA (PURsH.) BRITTON.- I7'Iclern Blite.-.
Swift Current. June.

CARYOPHYLLACEE REICIIENB.

SILENE L. SP.

SILENE ACAULIS L.-ioss Campion.-Wolseley. June.
SILENE DOUGLASII Hoo.-Douglas Catchly.-Revel-

stoke. June.
VACCARIA MEDIc.

VACCARIA VACCARIA (L.) BRITTON.-Cow-herb.-Can-
more. June, 1897.

ALSINE L. Sp.

ALSINE U.M BELL.AT.A TUREZ.- Umbelled Stilchwort .- Ban fi.
June.

SAGINA L. Sp.

SAGINA DECUMBENS (ELL) T. AND G.-Decumbent Peari-
wort.-Wolseley. June.

SAGINA SAGINOIDES (L.) BRITTO.-Ar'ctic Pear'lwor't.-
Laggan. June.

ARENARIA L. Sp.

ARENARIA BIFLORA (L.) S. WATS.-A-rctic Sandwort.-
Glacier. June.

RANUNCULACEÆ Juss.

AQUILEGIA L. Sp.

AQUILEGIA FORMOSA Fisci.-Wild Columbiine.-Donald.
June.
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AQUILEGIA BREVISTYLA. HooKç.-S t all-iowcred Colum-

bine.-Winuipeg. .June.

ANEMONE L. Sp.

ANEMONE PARviFiLOZA Miciix.-Norte, .Aneoone.-
Laggan. Jutie.

ANEMONIE MULTIFIDA iPoiit.-U2ttleatved Anemone.-Bauff.
June.

A'NEMN.,E CYLINDliICA A. GRAY.-Longfrmited Ancmnwne.
Canmore. June.

'ANEmoNE, OCCIDENTALIS WATSQN.- Weste-n Ancnone.-
North Bend. June.

ANEMONE NARCISSIFLORA. L.-Alpine WVindflowe?'.-Bow
IRiver. April.

IPULSATILLA ADANS.

IPULSATILLA. IISUTISSIMA (PURsI.) BRITTON.-ZVqtttall's

Pasqîteflowe.-Wose1ey. April.

IIANUINCULUS'L. Sp.

RA&NUNCULUS PEDXFIIi'IDUS J. E. SMITii.-Nor-ite?, But-

te2rcup.-Wo1se1ey. June.

BATRACHIUM S. F. GRA~Y.

BATRAOUIUM DIVARICATtJM (SCHRANY) WENDI.-Stiff
WhIbite Water Crowfoo.-Gleichien.Ja.

THALICT1IUM L. Sp.

TIIALICTRUM VENULOSum TIZELEASE.-T7Veiny Mcadowo
lhte.-Winnipeg. June.

PAPAVERACEAE B. Juss.

PLAPAVER L. SP.

PAPAVER NUDICAULE L.-Alpine Poppy.-Western siope.
April.

PAPAVER ALPINum L.-Arctic Poppy.-Glacier. Junie
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CAPNOIDES ADANS.

CAPNOIDES AUREUM OCCIDENTALIS GiiAY.-Goldenb Cory-
dalis.-Banff. June.

CRUCIFERA B. Juss.

CORONOPUS GAERTN.

CORONOPUS DIDYMUS (L.) J. E. SITI.-Lesser Wart-cress.
-Banff. June.

SISYMBRIUM L. SP.

SISYMBRIUM ALTISSIMUM L.-Tall Sisynbrium.-Qu'-
Appelle Hill. June,

BRASSICA L. Sp.

BRASSICA ARVENSIS (L.) B. S. P.-Charlock.-NearWin-
nipeg. June.

RORIPA Scop.

RORIPA 'TRACIIYCARPUM GRAY.-SIuortfruited Cress.-
Manitoba. July.

CARDAMINE L. Sp.

CARDAMINE HIRSUTA L.-airy Bitter-cress.-Banff.
June.

CARDAMINE PENNSYLVANICA MUIL.-Pennsylvaniia Bit-
ter-cress. June.

NESLIA DESV.

NESLIA PANICULATA (L.) DESV.-Nesia.-Railway track

near Winnipeg. June.

DRABA L. Sp.

DRABA CUNEIFOLIANUTT.- Wedgeleaved Whtitlow-gass.-
Calgary. June.

DRABA FLADNIZENSIS WULF.-White Arctic Whitlow-
grass.-Banff. June.
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DRABA NIVALIS LILJ.-Yellow Arctic Whitlow-grass-

Wolseley. June.
iDRABA INCANA L-oairy Whitlow-grass--Banif. June

SOPHIA ADANS.

SOPIIIA INCISA (ENGELM) GREENE.- Western Tansy-
Mustard.-Canmore. June.

SOPHIA HARTWEGIANA (FoURN.) GREENE.-Hartweg's

Iansy-Mustard.-Canmore. June.

AIABIS L. Sp.
ARABIS VIRGINICA (L.) TRELEASE.- Virginia Rock-cress.

-Qu'Appelle Valley.. June.
ARABIs HUMIFUSA (J.VAHL.) S.WATS.--Arctic Rock-cress.

-- Laggan. June.

ARABIS PATENS SULLIV.-Spreading Rock-cress.-Winni-

peg. June.

ARABIS HIRSUTA (L.) ScoP.-Hairy .Rock-cress.-Calgary.
June.

ARABIS BRACHYCARPA (T. & G.) BRITTON.-Pitiple Rock-
cress.-Qu'Appelle Valley. June.

ARABIs HOLB(LLII IIIORNEM.-folbæll's Rock-cress.-
Banff. June.

ERYSIMUM L. SP.

ERYSIMUM INCONSPICUUM (S. WATS.) MACM.-Small
Erysimnum.-Wolseley. June.

ERYSIMUM SYRTICOLUM SHELDON.-Santd Erysimm.-
Canmore. June.

ERYSIMUM ASPERUM D.C.-Western Wallflower.-Cal-
gary. June.

CAPPARIDACEÆ LINDL.

CLEOME L. Sp.

CLEOME SERRULATA PURSH.-Pink Cleomne.-Broadview.
June.
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CRASSULACEÆE D. C.

SEDUM L. Sp.
SEDUM STENOPETALUM PURSH.-Narrow-petaled Stone-

crop.-Banff. June.

SAXIFRAGACEÆ DUMORT.

SAXIFRAGA AIZOON JACQ.-Li-velong Saxifrage.-Sclirei-
ber. June.

SAXIFRAGA NIVALIS L.-Clustered Alpine Saxifrage.-
Lake Louise. June. .

SAXIFRAGA STELLARIS L.-Starry Saxifrage.-Revel-
stoke. June.

HEUCHERA L. Sp.
HEUCHERA PARVIFOLIA NUTT.-Small-leaved Henchera.-

Canmore. June.
HEUCHERA HISPIDA IIIRSUTICAULIS WHEELOCK.--Hairy

ffeuchera.-Calgary. June.
HEUCIIERA CYLINDRIACA DOUGL.-Smooth Heuchera.-

North Bend. June.

PHILADELPHUS L. SP.
PHILADELPHUS LEWISII PUTRS.-Lewis' Mock Orange.-

North Bend. June.
PHILADELPHUS GORDONIANUS LINDL-Gordon's Mock

Orange.-North Bend. June.

GROSSULARIACEÆ DUMORT.

RIBES L. Sp.
RIBES LACUSTRE (PERS.) POIR.-Swamp Gooscberry..-

Calgary. June.
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ROSACEB B. Juss.

SPIliLEA L. Sp.

SIRIAM COIiYMl3OSA liAF.-Corymbed Spiiroea.-Laggcain.
J une.

A1IUJCUS AiDANS.

ARuNcus AîRUNcus (L.) KARIST.-aoat's-bea2d.--Nortli
liend. Jiune.

RUTBUS L. Sm>

iRui3us PARVIFLOitus NuTT.-Sal1mo2l-berriy.-Revelstokze.
Junie.

RLUBUS AIICTICUS L.-Arctic Bramlile.-Banff. June.

POTENTILLA L. Si,.

POTENTILLA HRPPiÀNA Luiî..- Woolly Gin que/oi.-
Canmore. June.

POTENTILLA PENNSYLVANICA BIPINNITAFIDA (DOUGL.)
T. and G.-Prairie Cinquefoil.-Broadview. Jâme.

POTENTILLA PENNSYLVANICA STRIGOSA PUrRIsî.-Piair'ie
Cinquig2oil.-Wolseley. July.

IPOTENTILLA ,%ULTIFIDA L-tlaVed Gillqufoil.-Manl-
itoba. July.

SIIBBALLM'A L. Sip.

STBBALDIA P.ROCUIMBEN,\S L-bada-osl June.

GEUM IL SI.

GEU24 CILIATU.M PUS.Lnq'UndPurple Avens. -
Burnside. June.

ROSA L. Sp.

ROSA SETIGERA MICHX.-Prw,,Iic -Rose.-Calgary. June.

ROSA ACICULARIS LINDL-Piýtckly Rose.-Medicine Hat.
June.

ROSA ARKiýSANÀ PoirTrm.-Ar<1n&Ls Rose.-Broadview.
Juxie.

ROSA WOODsîi LINDL.- 1'Voods' 1?ose.-Calgary. June.
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POMACEE L.

SORBUS L. Sp.
SORBUS SAMBUCIFOLIA (C. AND S.) POEM.-Vestern

Mountain Ash.-Calgary. June.

MIMOSACEÆ REIicENB.

ACACIA ADANS.

ACACIA FILICULOIDES (CAV.) TiELEASE.-Prairie Acacia.

-Pacific slope. May.

PAPILIONACEÆ L.

THERMOPSIS R. BR.
TIIERMOPSIS RIIOMBIFOLIA (NUTT.) RICHARDS.-Prairie

Thernopsis.-Calgary. June.

LUPINUS L. Sp.
LuPINUS ARGENTEUS PuRsH.-Silvery Lupine.-Pacific

slope. May.
PSORALEA L. Sp.

PSORALEA ARGOPHYLLA PURSH.-Silver-leaf Psoralea-
Caniore. June.

PSORALEA iiYPOGi.RA NUTT.-Small -indian Bread-root.---
Broadview. June.

AMORPHA L. Sp.
AMORPIHA NANA NuTT.-Fragrant False Indigo.-Mani-

toba. May.

KUHNISTERA Lnm.

KUHNISTERA PURPUREA (VENT.) MACM.- Violet Prairie
Clover.-Wolseley. July.
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ASTRAGALUS L. Sp.

ASTRAGALUS CIIASSICARPUS Nih'T.-Grounid Pluitii.-
131road view. J une.

ASTRAGALUS PLATTENSis NUIT.-Platte M-ilc ret c.-
Caurnore. Junie.

ASTRAGALUS MNOLLISSiMUitS ToRRt.- JVoolly Urazy WeeJ.-
Canmnore. June.

ASTIZAGALUS CAROLINIANUS L.-Ua?'olinia Mille Vetch.-
Canmore. Junie.

ASTRAGALUS ADSURGENS PI.AL.-Ascending Mille Vet c.-
Broadview. June.

ASTRAGALUS IIYPOGLOTTIS L.-Pnrple Mille Vetch.-
NVolseley. Junie.

ASTRAGALUS RACEMIOSUS PU1RSH.-.RaceinoseàMilc Fetchb.-
Kananaskis. June.

ASTRAGALUS BISULCATUS (1100K) A. GRAY.- Tio-groovecl
.Mille 1etch.-Canmiore. Jâme.

ASTRAGALUS PECTINAT US (1100K) DOUGL.-Na7row-leaved
.ÎJIil/c Vetct.-Wolseley. June.

ASTRAGALUS GRACILIS Nurr.-Sle-ider- Milc ret c.-
Broadview. June.

ASTRAGALUS FLEXUOSUS (1100K) IJOUGL.-Plexile Mille
V-etcht.-Kananaskis. Juiie.

ASTRAGALUS ELEGANS (1100K) BRITTON.-Pr*etîy Mil/c
Vctchi.-Caiimore. June.

ASTRAGALUS ABORIGINORUm 1ÙCHARDS.-Ind(ian Mil/c
Vetcb.-Ca'igary. June.

OIROPHOCA BRITTON.

OROPIIOCA CJESPITOSA (NuTT.) BRiTTON.-&ssile-Jlower7ed
Milc T etc/.-Broadview. June.

SI'IESIA NECK.

SPJEýIA muLTicEps (NuTT.) KUNTzE.-Tttftecl O7ytrope.--
IKananaskis. Jirne.
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SPIESIA CAMPESTRIS (L.) KUN'rzE,.- YellowV Oxeytrope.-
Canniore. June.

SPIESIA LAMBlERTi (PI>Lsi) KIJ.ÇTZîE.-&StcmlleSS Locoweed(.
-Canniore. June.

SPIESIA SPLENDENS (1)OUGL.) KUNT7,E.-Shaw7/? O»ýytrope.
-Broadview. Juxie.

HEDYSAIRUM L. Sp.

HIEDYSARUiM AMERICANUM (Mieux.) BnvIroN.-Ifedy-
sarumi..-Larcran. J-titïe.

HEDYSARUM MACKENZIi RiiIAnDs.-Mfackeitzie's IJedly-
saruin.-Field. Juxie.

LES1>EDEZA Mioxîx.

LESPEDEZA III.RI' (L.) ELL.-Hairy Bush-clovcr.- -Mani-
toba. Augyust.

VICIA L. Sp.
VICIA AMERICANA MUHL.-Alierica Vêek.-North

Bend. June.
VICIA LINEARIS (Numr) GItEEN.-Nalrrow-leatvcd Pea

Jine.-Broadview. July.

LATHYRUS L. Sp.

LATHYRUS VENOSUS MUHlL.- VCiny Pea.-Calgary.

June.
LATIIYRUS DECAPHYLLUS PURSII-Plairic J1 tcIblig.-

Broadview. June.
LATiiYiUS ORNATUS NUTT.-ShowyVtclg-C1ay

June.

GERANIACEÎEJ. ST. HIL.

GERANIUM L. Si>.
GERAN.>iuM F.REMNI)LTI PARRMI INGEL.-Gr-anecsbill.-

Pacific siope. May.

GE.R,,NIUM% RICHARDSONI FISCL. ANI) MEY.-Bicidsoi's
Gec.antiîei.-Donald. Jiune.
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GERNIUMU INCISUM NUT.-Cutleaved Geranium.-Paci-
fic slope. May.

ERODIUM L'HER.

ERODIUM CICUTARIUM (L.) L'HER.-emlock Stork'sbill.
-Pacific slope. May.

MALVACEÆ NECK.

MALVASTRUM A. GRAY.

MALVASTRUM COCCINEUM (PURSH.) A. GRAY.-Red False
Mfallow,-Wolseley. June.

VIOLACEE D.C.

VIOLA L. Sp.

VIOLA ROTUNDIFOLIA Micux.-Rond-leaved Violet.-
Wolseley. May.

VIOLA PALUSTRIS L.-Marsh Violet.-Lake Louise. June.
VIOLA SELKIRKII PuRsH.-Selkirk's Violet.-Lake Louise.

June.
VIOLA CANINA ADUNCA GRAY.-CluVCd Dog Violet.-

Banff. June.
VIOLA CANINA LONGIPES WATSON.-longstallced Dog

Violet.-Banff. June.
VIOLA ARENARIA D.C.-Sald Violet.-Wolseley. June.

LOASACEE REICHENB.

MENTZELIA L. Sp.

MENTZELIA DECAPETALA (PURSH.) URBAN AND GILG.-
Night Flower..-Medieine Hat. August.

179



180 Canadian Record of Science.

CACTACELE LLNDL.

OPUNTIA MILL.

OPUNTIA FRAGILIS (NUTT.) HAW.-Blrittle OpUnitia.-
Gleicli. Jâme.

ELEAGNACEZE LINDL.

ELEAGNUS ARGENTEA PURSH.-Si/vcr--ber-ry.-Broadview.
June.

LEPARGYIRiE A RAF.

LEPAýRGYIieA CANADENSIS (L.) G1REENE.-Canadian Buif-
falo-berry.--Winnipg June.

ONAGRACEIE DUM.)ORT.

EPILOBJUM L. Sp.

EPILOBIUM ALPINum L.-Alpiiic Willoq-e-.-Banfi'
June.

EPILOIBIUM ANAGALLIDIFOLIUM LA,).-Prnbpernel Willow-
Jberb.-Lagýgali.Jîne

EPILOIBIUIN PANICULATUm NUTT.-1'anbicled Willow-herb.
-Kananaskis. June.

EPILOBIUM% TETRAGONum L.-Squzre Wf/illow-lierb-Gla-
cier. June.

-ANOGIIA SPACH.

ANOGRA ALBICAULIS (PuRsH.) BRiTToN.-Pirairie Evening
Primrose.-Woliseley. June.

ANOGJIA PALLIDA (LINDL.) BRITTON.- Whbite-steinrned
.Kvening Piimrose.-Wolseley. June.

.GAIJRA IL. Sp.
GAURA COCCINEA IPURSII.-,Scallet t7aura.-Wolseley.

June.
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UMBELLIFERE B. Juss.

PRUCEDANUM L. Sp.
PEUCEDANUM VILLOSUM NUTT.-Hairy Para.ley.-Pilot

Mound. May.

THASPIUM NUTT.

THAsPIuMl TRIFOLIATUM AUREUM (NUTT.) BRITTON.-
Golden Alexanders.-Portage La Prairie. June.

PYROLACEÆé AGARDH.

PYROLA L. Sp.

PYROLA ROTUNDIFOLIA PUMILA HORNE.-Small round-

leaved Wintergreen.-Ban f' Jtune.
PYROLA ULIGINOSA TOiR.-Bog Wintergreen.-Lake

Louise. June.

PYROLA MINOR L.-Lesser W'intergrcn..-Laggan. June.

ERICACEÆîE D.C.

MENZIESIA J. E. SMITH.

MENZIESIA GLABELLA A. GRAY.-Smoot Menziesia.-
Donald. June.

CHAMÆ,CISTUS EDER.

CHAMJECISTUS PROCUMBENS (L.) KUNTZE.-Alpine Azalea.
-Tunnel Mountain, Banff. June.

KALMIA L. Sp.

KALMIA GLAUCA AIT.-Swanp .Laurel.-Lake Louise.
June.

PHYLLODICE SALISB.

PH1YLLODICE CERULEA (L.) G9iN. AND GOD.-Mountain
Heath.-Tunnel Moiuntain, Banff. June.
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BRtYANTHUS STELLER.

BRYANTIIUS EMPETRIFORMIS GiAY.-Rose Mountail?
Heath.-Near Lalke Louise. June.

CASSIOPE D. DON.

CASSIOPE TETRAGONA (L.) D. DO ·.- Four-angled Moss-
plant.-Tunnel Mountain, Banff. June.

VACCINIACEÆ2 LINDL.

VACCINIUM L. Sp.

VACCINIUM ULIGINOSUM L.-Great Bilbe'ry.-Nepigon.
June.

VACCINIUM CAZSPITOSUM Mîcix.--.Dwarf Bilberry.-
Near Lake Louise. June.

VACCINIUM PENNSYLVANICUM LANE.-Loîvbusbk Blueberry.
Calgary. Junie.

PRIMULACEE VENT.

PRIMULA L. Sp.

PRIMULA MISTASSINICA MICIIX.-D waf Canadian Priin-
rose.-Banff. June.

PRIMULA PARRYI GRAY.-Parry's Primrose.-Pacific
Slope. April.

DODECATHEON L. Sp.

1)ODECATHEON MEADIA L.-Sooting Sta.---Banif. June.

GENTIANACEÆ DUMORT.

GENTIANA L. Sp.

GENTIANA PROPINQUA iRICIIARDS.-Four-parted Gentian.
-Field. June.
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G ENTIANA QUINQUEFOLIA L.-Sti/j Ccnitiail.-B1anWll
Jiuie.

GENTIA-NA FORWOODII GilAY.-Oblo7iq-lcaivcd Geitiaii.-
Kaîictnaskis. Ju ne.

CUSCUTACEIE DUMORT.

CUSCUTA L Sp.

CUSCUTA COMPACTA Juss.-Cowj9act Dodder.-Maiii-

toba. July.

BORRAGINACEIB LINDL.

LA1PPULA Mu]-NCII.

LAPPULA TEXANA (SCHJEELE) BRITTON.--Hfti)-y Sticleseed.
-Broadviewv. Augnst.

LAPPULA FLORIBUNDA (LEÎiiM.) GEEENE.-Laigc-jloîwecd
Sticlcsee.-Calgary. âm e.

OREOCAIIYA. GREENE.

OREOCARYA GLO.MERATA (PuRsiL.) GREEN E.-GIusierCd
Oireoca-ya.-Caxnni iiore. Jiine.

ORIEOCAIIYA SERZICEA (A. GRAY) GREENEF.-Lo?1' Oreocarya.
.--Gleichien. June.

MERTBNSIA RIOTH.

*MERTENSIA PANICULATA (AIT.) IJON.-Tall Lungwor.-
Canrnoye. Junie.

MERTENSIA LANCEOLATA (PUîRSI.) D. C.-Lanc-lcaved
Litiiyguot.-Caini more. June.

LITIIOS>ERMTJM L. SP.

LITIIOSPERMUIN CANESCENS (MICHX.) LEi-M.-Hoary
Puccooi.-Medicinie Hat. Juiie.
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LABIATÆE B. Juss.

AGASTACHE CLAYT.

AGASTACHE ANETHIODORA (NUTT.) BRITTON.-Fragrant

Giant Hyssop.-Wolseley. August.

IDRACHOCEPHALUM L. SP.

DRZACOCEPHALUM PARVIFLORUMNUTT.-American.Dragon-

kead.-VWinnipeg. June.

PHYSOSTEGIA BENTH.

PHYSOSTEGIA PARVIFLORA NUTT.-Purple Lion's-eart.-
Wolseley. July.

MONARDA L SP.

MONARDA FISTULOSA MOLLIS BENTH.-Horse Mint.-
Manitoba. August.

MONARDA SCABRA BECK.-Pale Wild Bergamot.-Broad-

view. July.
MENTHA L. Sp.

MENTHA AQUATICA L.- Water Mint.-Manitoba. July.

SOLANACEÆ PERS.

PHYSALIS L. SP.

PHYSALIS PUMILA NUTT.-Low Grouid Cherry.-Near

Lake Louise. June.

SCROPHULARIACEÆý LINDL.

PENTSTEMON SOLAND.

PENTSTEMON MENZIEsII NUTT.-Menzies' Beard-tongue.-
Wolseley. June.

PENTSTEMON ALBIDUS NUTT.-Wite-Jlowered Beard-

tongue.-Manitoba. July.
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PENTSTEMON CONFERTUS DOUGL.-Doilgla8s'Beai d-tOlque.

Banff. Jâme.
PENTSTEINON COUFERTUS C.1ERULEO-l'URIIUREus GitAY.-

Truxidie Moittain, Bauff. June.
PENTSTEMON GRACILIS NUTT.-SleildCr- Beaid-tonge-

Broadvie.w. Augrust.
]?ENTSTEMON ANGUSTIFOLIUS P-usiiS.-Pal-blitC Beard-

tonguc.-Steplieu. June.

MIMIJLUS L. Sp.

MIIULUS MOSCIIATUS IDOUGL. - Mitsko-ftoe-. - Rlevel-
stoke. June.

MIMULus LEWEsII PluRsH.-Lewis' 31o>ikey Jtowver.-
iRocky Moun tains. July.

ILYSA1NTHES Raz.

ILYSANTIIES GRATIOLOIDES (L.) BsNTrii.-Loîng-stalkedl
lse Pim pernel. -Cagary. J une.

'VERONICA L. Sp.

VERONICA ALPINA L.-Afpinc Spedweii.-Lagrgan. June.

CASTILLEJA MUTIS.

CASTILLEJA COCCINEA (L.) SPRENG.-Scar-let Painted Culcp.
-Manitoba. JuIy.

CASTILLEJA INDIVISA ENGEL.--Entiie-Ieavcd P-.ainted
oeup.-Laggan. June.

CASTILLEJA. MLNOII A. GRnAY.-Srnall-floweired Painted
Cit.-L!ag«,gan. June.

CASTILLEJA ACUMINATA (PURsIL) Si'RENG.-Lace-lcaved
Painted Cup.-Canniore. June.

CASTILLEJA PARVIFL0RA ]3ONG.-Srnaii-Jiowver-ed Pai7ted
Cu~p.-Pacific siope. May.
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PEDICULAIRIS L. Si).

1PEDIcuLAu1s GltU;'NL.ANDici IRLe-T.-Loiig-bL'al.ed Pedi-
c'utla-is.-Baiifl' June.

LENTIBULAJiIACE.ziLNr.

PIINGUICULA L. Si,.

PINGUIOuLA VULGARIs L.-Bittleirwoit.-13anff. June.

PLANTAGINACE./E LiNDJJ.

PLANTAGO L. Sp.

PLANTAGO LANCEOLATA L.-Pb*ibworLt-Cztlgary. Juiie

IRUBJACEiýE B. Juss.

HOUSTONJA L. Sp.

HOUSTONIA LONGIFOLIA GAERtTN.-Loîng-leaived Hontstonbia.
-Manitoba. July.

GALIUM L. Si,,.

GALIUM BOREALE L.-Nor-teinBdsrw.-Lag
June.

GALIUIM TINCTORUM L.-&tiff Marsit Be(Istaiv.-Wol-
seley.

GALIIJl SPUitium L.--Lesser-Goosegass.-Kailanaskn',.
June.

CAPIFOLIACEA VENT.

V11BURNUM L. Su'.

VIBuIRNw[ PUBESCENS (AIT.) I)URSI-. -- Doiwny-leatved
Arr? >>#jic ood.-Wiiinipegýo. âm e.
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SYMPHORICA1IPUS JUSS.

SYMPHORICA1RFUS RACEMOSUS Miciix.-Sitowbeirryj.-Ca-
gary. June.

SYMýPIIORICIRPITS I>AUCIFLORUS (lionnîNS) BRITTON.-
Lowv S.îowberriy.-Calgrary. Jâme.

SYMNPIIORICARtPUS OCCIDENTA'ýLlS 110K.- Wolfbcrryj?.-
Laggan. J une.

SYMPIIORICARPUS OREOPHIILUS GitAy;-ilfoîttaib Sniow-
berry.

LONICERA L. Sp.

LoNiCeRA SULLIVANTIL A. GnzAY.-Sullivant's ]foney-

LONICE RA C(RULEA L.-Mountain FJlonyke
LONICERA INVOLUCRATA (RICiHAiDS.) B3ANKS.-Ibvol-Cried

Ply Honcysuckl. -Glacier. J une.

VALERIANACEA~ BATSC1I.

VALERIANA L. Sp.

VALERIA'NA 1>AUCIFLORA MicHx.-Laige-ftowvered Va/e-
iian.-Qtu'Appelle lli. June.

VALEIANA SYLVATICA BANKS. - WCod Valerian.-
iReveistoke. Julie.

VALEIANA SITCHENsis BoxG..-Moîtîttain Malerian.-

Lagani. Juiie.

CICHORJACEIE REICIIARB.

PTLLORIA RiAF.

PTILORIA TENUIFLORA (ToRRz) IRAF. - W.ldte-plifrned
Ptiloria.-Gleichien. June.

TARAXACUM HALL.

TARAxAcum TA RAXAC UM 'ALJPIN UM (KOCH) PpOLTER.-

Alpine Blowvb!l.-Glacier. June.
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LACTUCA L. Sp.

LACTUCA SAGITTIFOLIA ELL.-rroiwv-leaved Lettnce.-
Qu'Appelle Hill. June.

AGOSERIS RAF.

AGOSERIS GLAUCA (PURSI.) GREENE.-Larg-flowered
Agoseris.-Bow River Valley. June.

HIERACIUM L. SP.

HIERACIUM LONGIPILUM ToRR.-Long-bearded Hawkweed.
-Qu'Appelle Hill. June.

COMPOSITÆ ADANS.

LACINIARIA HILL.

LAcINIARIA PUNCTATA (HOK.) KUNTZE.-D.'Ited Button-
Snakeroot.-Wolseley. September.

LACINIARIA ACIDOTA (ENGELM and GRAY) KUNTZE.-
SIender Button-Snakeroot. Broadview. September.

LACINIARIA PYCNOSTACHYA (MICHX) KUNTZE.--Prairie

Button- Snakcroo.-Broadview. August.
LACINIARIA SCARIOSA (L.) HILL.-I.arge Button-Snake-

root.-Broadview. August.

GRINDELIA WILLD.

GRINDELIA SQUARROSA (PURSH.) DUNAL.-Broad-leaved
Gum-plant.--Canmore. June.

CHRYSOPSIS NUTT.

CHRYSOPSIS VILLOSA (PURsii.) NUTT.--Hairy Golden
Aster.-Broadview. June.

CHRYSOPSIS VILLOSA CANESCENS GRAY.-loary Golden
Astar.-Truudle Mt., Bauff. June.

CHRYSOPSIS HISPIDA (HOOK.) NUTT.-Hispid Golden
Aster.-Wolseley. June.
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ERIOCARPUM NuTT.

ERtIOCARPUM SPINULOSUM (NUTT.) GREENE.--Cqut-lcaved

Eriocarpuw .- Broad view. Au gust.

SOLIDAGO L. SP.

SOLIDAGO JUNCEA AIT.-Early or Sharp-toothed Golden-
rod.-Rtevelstoke. June.

SOLIDAGO RIGIDA L.- Sl@ Golden-rod.-Broadview.
August.

SOLIDAGO RIDDELII FIANK.-Riddell's Goldcn-rod.-
Ellisboro. June.

SOLIDAGO NANA NUTT.-Dwarf Golden-rod.-Calgary.
June.

EUTHAMIA NUTT.

EUTHAMIA CAROLINIANA (L.) GREENE.-Slender fragrant
Golden-rod.-Calgary. June.

TOWNSENDIA HOOK.

TOWNSENDIA GRANDIFLORA NuTT.-Large-fower.ed Town-
sendia.-Medicine Hat.

ASTER L. Sp.

ASTER LAVIS L.-Smootk aster.-Manitoba. September.
ASTER JUNCEUS AIT.-Rush aste.-Calgary. July.

LEUCELENE GREENE.

LEUCELENE ERICOIDES (ToRR.) GREEN.-Bosc Ieath
Aster.-Manitoba. July.

MACHERANTHERA NEES.

MACHERANTHERA TANACETIFOLIA (H. B. K.) NEES.-

Tansy Astcr.-Calgary. June. .

ERIGERON L. SP.

ERIGERON ASPER NUTT.-.Rough Erigeron.-Calgcary.
June.
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ERICIERON SUBTRINERVIS IRYDBER.- Thr-e-ier-ved P/ca-
bane.-Broadviev. Juiie.

ERIGERON CiES,,,PITOSus NUTT.-Titftcd cr-igcron1.-Fieldl.
June.

ERIGELION 1>UMILIS NUT'.-Low .F/eabanc.-Near Lak-e
Louise. Jâme.

FILAGO L. Sixý

FILAGO PROLIFERA (NuTT> BlITON.-Filago.-Maiii-

toba. August.

ANTENNAIA GAEirT.

ANTENNARIA DIOICA (L.) GAERTN.-Pink Gudwcved.-
Banff. June.

ANTE*.NARLIIA DLIOR1>HIA (NUTT) T. & G.-Loiv Bver-
lasti7ig.-Broadview. June.

RATJBIDA I-tAF.

IRATIBIDA COLUINNARIS (SIMS.) D). D)oN.-Log-eded
Coîtclove.--Medicine Hat. June.

BRAUNER3IA NECE.

BRKuàNERiA% PALLIDAà (NU'rT.> BIIITTO.-Pale Purpie

Uo2zcflawcri.-=--Broadview. June.

JIELIANTHUS L. Sm>

HELIANTIIUS iNNuu.s L.-Common~ 8m;ýflioer-IRegrina.

June.
HELIANTHIUS PETIOLARIS NUTT.--Prair-ic Sitiflowcr).-

Field. Juîie.
VEBBESINA L. Sm>

VERBESINA IIELIANT1101DES Mcx-a~lwr~run
beard.-Manitoba. July.

CO1REOPSIS L. Si>.

COMML>IS CRASSIFOLIX. AIT.- T/lic/1 steavCd Tickýsed.-

Broadviev. Jâme.
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IHYMà-ENO>A1>1IUS L>HEîý.

IIYMEN,-IOIA>I>UJS FLAVESCENs A. (4RIAY.- lVoolly YellowV
Hyimcnioypaus.-Paci fie siope. My

HYMENxopAPUS IîIwoîI US HOOK.-LOII Tuted Hymen-
opappits.-Qtu'Appelle Hill. Julie.

GAILJAIRDJA IFONG.

GAILLARIA ARISTATA PURSII.-Grat-Jlowcred Ca'illardia.
-Calary.Julie.

GAILLAIIDIA PULCIIELLA FONG.-&w'w?,y Gaillardi a.-
Broadview. Julie.

THYMOPHYLLA LAG.

THY.NopIIXLLA AuiiEAý (A. GiAy) GREENE.-Thbyiie-lcaf.
-Trundie Mt., Baiif. Julie.

APRTEMISIA L. Si>.

ARTEMISIA CANADENSIS ix-Gnd Worinwood.-
MNLanitoba, Jffly.

ARTEMISIA FRIGIDA WILLTh--Paturte Saýqe-Brfs.-
Gleichien. Julie.

ARTEMISIA GNM>I{ALODES NUTT.- WeStern,3fgwot.
Manitoba. July.

ARNICA L. Sm.

AtNICA CORDIFOLIA IIOOK.-Hear-t-/eaf Arnica.-La-
(rail. Julie.

ARNICA LATIFOLIA Bouu;.-Bioad-eaved Arniica.--Lart
gran. June.

ARX,1N'CA CHAMISSONIS LESS.-Ûhamwi.o's Arnica.-Lag-

gan. Julie.
SENECIO L Sp.

SENECIo TRIANGULAIS HooK. - MoIttalin &ecio.-
Field. Julie.

SENECIO FIGIDUS LEss.-Ar'ctiC Senecio.--Lakze Louise.
Julie.
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SENECIO INTIGERRIMUTS NUTT.-Entirc-leat·ed Groundsel.
-Kananaskis. June.

SE~NECIO LUGENS RICIIARDIS.-B/ack-tipped G/roundse/f.--
Canmore. June.

SENECIO CANUS HooK.-Silucry aroundsel.-Broadview.
June.

SENECIO PLATTENSIS NUTT.-Prairic Bagwort.-Ellis-
boro. June.

ECIO DISCOIDEUS(HoOK.) BRITTON.--Nort/tern Squaw-
wee(.-W\Xolseley. June.

SENECIO COMPACTUS (A. GRAY) RYDBIERG.-Western
Squaw-weed.-Kananask is. June.

SENECIO AUREUS 'PARVIFLORUS (PURSHi.) BRITTON.-
Smal-flowered S]uaw-weed.-Laggan. June.

SENECIO PALUSTRIS HOOK.-arsh Crouncise/.-Mani-
toba. July.

CNICUS L. Sp.

CNICUS ERIOCEPHALUS GRAY.- Woolly-headed Thistle.-
Pacific slope. May.

NORTII AMERICAN GOLDEN Rois.

By REV. ROBEtT CAM1PBELL, M.A., D.D.

The Golden-rods are not only the most in evidence of our
late sunmer and early autuimn wild flowers, but they are
also intrinsically the finest of them all. They are the

glory of tbe field and forest borders, and quite eclipse any
genus that Great Britain can show at the corresponding
season of the year. Students of botany who may not be
in a position to roam over the whole donain of our native
flora mighit well find occupation in collecting and examin-
ing this genus alone. The number of species within
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reach of Ohe city is very large, and then the determilation
of theim can scarcely yet be held as fixed. There is
roomu for furtiiher investigation. What are now couited
varieties may have yet to be ranked as species, whîen they
are more completely differentiated, as the result of further
examination. Our Museuim has iii its botanical cabinet
the following species and varieties of Solidagos and
Euthanias, and the publication of the list may serve
those who would like to niake a study of this showy and
interesting family of plants. It will give them a good
start to have a look over tiese speciiiens :-

SOLIDAGO L. SP.

1. SOLIDAGO SQUARRLOSA MUII.-Stout Blagged Golden-
rod.-Cacouna and Cap-a-L'aigle. August.

2. SOLIDAGO casiA L.-Blue-stemmed Golden-rod.--
Miount Royal Park. August.

3. SouIDAGo casiA AxILLARIs (Puizsii) A. GRAY.-Axil-
leaved, Blie-stemmned Golden-rod.-Mounut Royal Park.
August.

4. SOLIDAGO BICOLoR L.-W/ltte aolden-rod.-Mouit
Royal Park. Septenber.

5. SOLIDAGO HISPIDA MuHL. -- Hairy Golden-rod.-
Mount Royal Park. September.

6. SOLIDAGO ERECTA, PUitsH.--Slender Golden-rod.-
Ithaca, N.Y. August, 1898.

7. SoLIDAGo MONTICOLA T. & G.-Mountain Goldcn-rod.
Alleghany Mountains, near Olean, N.Y. August, 1898.

8. SOLIDAGO MACRoPIIyLLA P)usH.-Largc-leaved Golden-
rod.-Cap-a-L'aigle. August.

9. SoLIDAGo PUBERULA NUT'r.-Downy Golden-rod.-
Cap-a-L'aigle. August.

30. SOLIDAGO ULIGINosA NUrT.-Bog Golden-rod.-St.
Michel Marsh. September.

11. SOLIDAGO VIRGAUREA L.--tropean Golden-rod.--
Mount Royal Park. Septeiber.
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12. SOIIAGO VIRGAUREA l)EANI PORTER. - .Dean's

Golden-rod--Mount Royal Park. September.
13. SOIADAGO SE.M'ERnviRiENs L.-'asid G(oldn-rod.--

Cap-a-L'aigle and Bic. August,

14. SOIuDAGO ODORA Arr.--Swect Golden-rod.-Olea,
N.Y. August, 1898.

15. SOI AGO RUGOSA M .- Wrinkde-leaved Golden-
rod. Cominon. 1sland of Montreal. September.

16. SOLIDAGO PATULA MUHL.--Sprewding Golden-roid.
Ithaca, N.Y. August, 1898.

17. SOLIDAGO NEGLECTA T. & G.-Swamp Golden-rod.
Cacouna. August, 1896.

18. SOLIDAGO JUNCEA AIT.-Early Golden-rod.-King-
ston. August, 1896.

19. SOLIDAGO JUNCEA SCaTELLA T. & G.-Riough Shaip-

toothed Golden-rod -Niles, Illinois. September, 1893.
20. SOLIDAGO JUNCEA RAMOSA PORTER & BRITTON.-

Branched sharup-toothted Golden-rod.--Olean. August, 1898.
21. SOLIDAGO RUPESTRIS 1.AF.--Rock Golden-rod.-Clif-

ton Springs, N.Y. August, 1898.
22. SOLIDAGO SEROTINA AIT.-Late Golcn-rod.-Mount

Royal Park. September.

23. SOLIDAGO SEROTINA GIGANTEA (AIT.) A. GRAY.-
Stout laie Golde-rod.-Island of Montreal.

24. SoLîIDAGo CANADENsIs .-- Canada Golden-rod.-
Connon everywh ere. August.

25. SOLIDAGO CANADENSIS PiOCERA (AIT.) T. & G.-
Hfoary Canada Golden-rod.-Mount Royal Park.

26. SOLIDAGO CANADENSIS GLABRATA PORTER.-SmooI/
C(nada Golden -rod.---Monunt Rtoyal Park. August.

27. SOIDAGO CANADEINSIS SCABRICSCULA PORTER.-
Rough-leuced Canada Golden-rod.-lthaea, N.Y. August,
1898.

28. Somxu G0 1 . L.-Stif-lcaved Golden-rod. Broad-
view. Auguse.
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29. SoLiDAGo 10DIELI F11ANK.-Riddell's Golden-1od.
Ellisboro, Manitoba. June.

3.0. SoLIDAGo NANA NUTT.-Dutvrf Golde-rod.-Cal-
gary. Juie, 1897.

EUTHAMIA NUTT.

1. EUTHAMIA GRAMINIFOLIA (L.) NUTT.-Bushy Golden-
rod.-Coiii non everywhere. August.

2. EUTIIAMIA CARoINIANA (L.) GREENE. - Siender
fragrant Golden-rod-Ca]gary. June.

NOTES AND COM3fENTS.

"TuE DEVONIAN SYSTEM IN CADDA." Being an address by J. F.
Whiteaves, F.G.S., Palheontologist and Zoologist of the Geological
Survey of Canada, as Vice-President and Chairman of Section E
(Geology and Geography) of the Ainerican Association for the Advance-
ment of Science. Delivered August 21st, 1899. Published as separate
by Amer. Assoc. Adv. Se., 48th Ann. (Columbus meeting). 31 pp.
The Chemical Publishing Company, Easton, Pa., 1899.

Mr. Whiteaves begins by defining the terni " Devonian " according
to Sedgwick and Murchison in 1839, ascribing to Londsdale the distine-
tion of having established it in December, 1837, on purely palSontolo-
gical grounds. He goes on and considers the progress made in Canada
up to the present, making the following geographical divisions:-

I. THE MARITIME PROVINCES AND QUEBEC.
Tonching Nova Scotia and New Brunswick geology, much obscur-

ity still exists, but no attempt is made to clear the nist from
the complicated problems involved in that portion of Canada. Mr.
Whiteaves gives the views of Dr. Abram Gesuer, Sir Win. Dawson,
Dr. Honeyman, Dr. R. W. Ells and Mr. Hugh Fletcher without com-
ments. The vievs of Prof. David White, of the U.S. National Museumu
at Washington, of Mr. Robert Kidston, of Stirling, Scotland, on
certain fossiliferous rock-formations occurring uncon fornably below
the marine carboniferous liniestones of Eastern Canada, are added as
those of specialists who base their opinions upon the evidence afforded
by the fossil organie remains entombed in the rocky formations, which
by Gesner, Fletcher and Ells are called Devonian, and by Sir Wm.
Dawson and the writer as Carboniferous.

On independent grounds Dr. White and M r. Kidston corroborated the
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Carboniferous views of the subject, and since the publication of this
"Address " t'e views' of Mr. A. Smith Woodward and of Dr. Henry
Woodward and Prof. T. Rupert Jones have been received, and further
corroborate the views held by Dr. White and Mr. Kidston. The Mispec
and Lancaster formations of New Brunswick hold the saine taxonomic
relation to the other paloeozoic sediments of thé geological colunu in
New Brunswick that the Union and Riversdale formations do in Nova
Scotia. The flora and fauna of both arepractically identical-the
ferns, worms and insects, etc., of the former are found in the latter, and
must be referred to one and the same horizon. From this it would
appear that inuch of what has been called Devonian in New Brunswick
will have to go up into the Carboniferous systein and certain measures
in Nova Scotia placed in the Millstone Grit formation, viz, the " Mill-
stone Grit of Riversdale, etc.," will have to go down from the Middle
or Meso-Carboniferous to the Early or Eo-Carboniferous. It will thus
bring the paloozoic sediments of New Brunswick and Nova Scotia
which belong to the same Eo-Carboniferous period in the same position
in the geological column of rock-fornations-a.place which both from
stratigraphical as well as from paleontological evidence they hold.
There is no divergence of opinion between the stratigraphical geologists
and the paloontoiogists as to the position of " rocks o'f Union and
Riversdale " in the sequence of geological formations. The only point
at issue is where to draw the dividing line between the Carboniferous
and the Devonian. Mr. Fletcher, in his Nova Scotia work, draws the
line at the base of the linestone. or marine ,series. I would draw the
line below the Union and Riversdale formations on the ground tbat
the entire character of the abundant fauna and flora these formations
contain, viz., erect trees, ferns, calamites, lycopodiace6us plants,
ostracoda, insects, worms, crustacea in great variety, lamelli branchiata,
reptilian remains, etc., etc., have a true Carboniferous facies, and
can only be classed as Carboniferous in order to be placed in what is
recognized the world over as a portion of that system which is marked
by coal and coaly strata deposited in shallow water, lagoons and
estuaries in which many of the land plants and animals as well as
many of the aquatic plants and animals of that period lie buried or on
which the latter have left their footprints. The high-class flora and
abundant fauna of air-breathers of the St. John plant-bearing-beds
(= Lancaster formation) are in my estimation Carboniferous rather
than Devonian as to their affinities when compared with the types
already recorded fron Europeau as well as Americau equivalents.

One of the characteristic features of the rocks of the Mispec and
Lancaster formations of New Brunswick is that of metamorphism, and
this feature it is which gives rise to a suggestion of apparent antiquity.

This factor is evidently a relative one as well as one of local signifi-
cance,,and cannot enter into th.is argument except with the greatest
caution.
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In· the Sunmmary Rep. of the Geol. Survey for 189--98, published
previous to this Address, the views of the writer on this subject were
sufficiently clearly demonstrated to have been referred to.

There are marine sediments of true Devonian age in New Brunswick
not referred to by Mr.Whiteaves.

Regarding the Province of Quebec, on p. 16 Mr. Whiteaves quotes
Mr. Schuchert as authority for the stateinent that the limestones of
St. Helen's Islanel, opposite Montreal, belong to " the Hamilton forma-
tion of Ontario and New York, and not to the Lower Helderburg," as
held by Sir William Dawson, Prof. Donald, Dr. W. E. Deeks, Dr. Ells
and the writer. This statement surely needs corr ion.

Numerous localities and areas recognized as ·Devonian in the Penin-
sula of Gaspé and described by Dr. Ells and the writer as Devonian in
the Reports of Progress of the Geological Survey for 1880-1-2 and
1882--3-4 are not mentioned in connection with the progress and
advancement of geological enquiry in this Province. The record of the
discovery of a -Meso-Devonian fauna similar to the lamelli branchiata
fauna of the Hamilton formation of New York State in the sandstones.
of Grande Carrière Brook, Gaspé, are of sufficient importance to be
noted.

Il. ONTARIO AND KEEwATIN, AND III. MANITOBA AND THE N-W.
TERRIToRIES.

In these districts Mr. Whiteaves has done considerable work, espe.
cially in the Hamilton fauna of Ontario and the Meso and Neo-Devonian
of Manitoba, Keewatin and the Mackenzie River Basin. His writings
are embodied in the Reports of Progress of the Geological Survey of
Canada and in " Contributions to Canadian PalSontology."
- In the Rocky Mountains region of Canada only preliminary vork
has as-yet-been done. The numerous and interesting collections made
by Dr. Dawson, Mr. Tyrrell, Mr. McConnell and others in the Crow's
Nest, Kootanie and North Saskatchewan Rivera and Valleys-have been
exanined in part by Mr. Whiteaves, and also in 1883 and 1884 and
1886 by-the writer. No mention is made of the results obtained in
the study of the Devonian fossils of the Kootanie and Crow's Nest
Passes some yeare ago in the Reports of Progress .of the Geological
Survey of Canada and enbodied in Dr. Dawson's "Reconnaissance
Map of the Rocky Mountain Region of Canada:'
- Prof. Meek's wôrk, the work by Dr. Bell, Mr. McConnell and
other explorrs iri -the Mackenzie, Athabasca and Clearwater Rivera
are all referred to by Mr. Whiteaves, and in a terse paragraph he sums
np thekiowledge of the Devonian rocks of the Dominion as a whole.
-He shows also how our knowled4e of the fossils of the Devonian of
Nova'Scotias-is-still'irits infancy, and how.in the Rocky Mountains of
Albërta thie Carboniferoris: and the Devonian have not been in every
instance-distiiguisheble, and, our-knowlèdge of the Devonian fossils of
Keewatini'arid'the Jamés's Bay region needs to be amplifie'ld
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There remains, however, yet to be shown what rock-formations and
fossiliferous sedimients of Nova Scotia there exist (if any) which are of
true Devonian age, besides the marine Devonian strata of the Siluro-
Devonian area and axis of Annapolis and Kings Counties in that
Province.

H. M. AýMi.

Boo NOTICES.

REPORT ON THE GEOLOGY AND NATURAL RESOURCES OF THE AREA
INCLUDED BY THE NIPISSING AND TEMISCAMING MAP SHEETS, COMPRIS-

ING PORTIONS OF THE DISTRICT OF NIPISSING, ONTARIO, AND OF THE
COUNTY OF PONTIAC, Qu'EBEC. By ALFREI> ERNEST BARLOW, M.A.,
Geological Survey of Canada. Part I., Animal Report, Vol. X., 1899.
pp. 301.

This report, accompanied by two well executed maps on a scale of
four miles to the inch, and covering an area of 6912 square miles of the
northern Protaxis of the Dominion of Canada, is a valuable addition to
the literature of the Pre-Camubrian of North Amnerica, and is a further
instalment of the work which is being systematically carried forward
by the Dominion Geological Survey on these older rocks. The two
maps, constituting what are known as sheets Nos. 131 and 138 of the
Canadian Series, lie in the Upper Ottawa district along the border of
the two Provinces of Quebec and Ontario, and comprise portions of
both. Lake Nipissing and Lakes Temagami, Temiscaming and Keep-
awa, as well as many snall bodies of water, are included in the
area, and afford along their shores especially good opportunities for the
prosecution of geological work.

After presenting a general account of the early explorations in this
region, somne of which date back almost to the time of the earliest set-
tlemnent of the country by the French, and of previous surveys, the
Physical Features of the country are described. The area is a great
uneven or gently undulating rocky plateau, sloping somnewhat to the
east and south-east, hving a general elevation of 900 to 1200 feet
above sea level, the level being so nearly uniform that hills 50 to 100
feet higher are conspicuous topographical features. This peneplain
is traversed in a north and south direction along one line by a very

deep and narrow rocky gorge, in which lie Lake Temiscaning and the
Ottawa River. The hills or cliffs rise to a height of 400 to 600 feet
frorn the water on either side, while the water of the lake is 400 feet
deep, the bottom of the gorge being filled wit.h a fine silt. The depres-
sion is tius at least 1000 feet deep and represents a great caion similar
to those which are found on the margin of the northern Protaxis at so
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inany other points. Several smaller rivers also occupy similar depres-
sions. '" The detailed exanination of the region, however, anply
demonstrates that the sculpturing to which Ghe surface owes its present
configuration was practically completed long before the advent of lie
glacial epoch, and that the main valleys, especially those of the Ottava
and Mattawa Rivers, were in existence long prior to the deposition of
the Paheozoic sediments." Witih the exception of sone comparatively
small areas occupied by Paheozoic outliers, ranging in age from Black
River to Niagara, the district is underlain by rocks of Laurentian and
Huronian Age. The Laurentian, with the exception of a few small
occurrences, is represented exclusively by the Fuindamnental Gneiss, a
mass of granitic and dioritic rocks, usually possessing a foliated struc-
ture in which are nany streaks, bands or inclusions of basic character,
allied to diorites or diabases in composition, and representing either
basic segregations from the granitic magma or portions of basic intru-
sions caught up in it. This Fundamental Gneiss, it is believed,
probably represents the original crust of the earth, which lias under-
gone successive fusions and re-cenenittioin befor- reaching its present
condition. In placing these rocks at the base of the series it is not
intended to assert that they stand fur any distinct or prolonged period
of geological time, nor to affirm that these rocks in their present con-
dition and wvith the foliation which they now possess antedate those of
the Huronian Systeni. This, as is shown, is not the case in nany, or
even probably in nost instances.

The chemical and mineralogical composition of the gneisses as well
.as the character and origin of their foliation and the genetie relation
of their associated pegmatites are considered at length and inany inter-
esting facts brouglt forward which cannot here be further discussed.

The Grenville Series, so extensively developed further south, is in
this northern area represented only by a few very snall and unimport-
ant occurrences of highly crystalline limestone and a single occurrence
of gneiss. They occur isolated fron one another and surrounded by
Fundamental Gneiss on every side, and are referred to the Grenville
Series on account of their identity in petrographical character with the
areas of this formation iimediately to the south.

-The district also inclides large tracts of country underlain by pyro-
clastic and epiclastic rocks, forminug a north-easterly extension of the
development of the " typical " Huronian area on the north shore of
Lake Huron. At one place on Lake Temniscaning these Huronian
rocks are found resting upon the floor of Fundamental Gneiss on which
they were originally deposited, and of whose detritus they are made up
-everywhere else the Fundamental Gneiss lias been refused orsoftened
and penetrates the superincumbent Huronian. The total thickness of
the Huronian in the area is about eighteen hundred feet, made up as
follows : 1. Breccia-conglomerate, 600 feet. 2. Shales and slatygrey-
wackes, 100 feet. 3. Q.nartzose grit or Arkose, 1100 feet. Associated
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with these Huronian' sediments are numnerous intrusions of galbro and
diabase, sone of which pass over gradually into flesh-red granites,
representing, it is believed, portions of one and the saine magma.

No attempt is made in this report to correlate the Grenville Series
and the Huronian of the area, as the facts are insufficient to warrant
the attempt. And it may be remarked incidentally in this connection
that at statement made on page 415 of the current volume of the
Journal of Geology, in reviewing some other recent papers on the
Canadian Pre.Cambrian, is scarcely correct. The stateinent is as
follows:

" The succession and correlation proposed in the above papers by
Adams and Barlow and by Euls are fundamentally different from the
traditional one which has been held in Canada for many years. The
first departure is in placing the Grenville and Hastings series as equiv-
alent to the Huronian."

In the papers in question this correlation was not definitely made,
but it was stated in reference to the Hastings Series that "Both litho-
graphically and stratigraphically the rocks bear a striking resemublavce
to rocks mapped as Huronian in the region to the north and north-east
of Lake Huroi, and it seems very likely that the identity of the two
series nay eventually be established. The two areas, however, are
rather widely separated geographically, and the greatest care will have
to be exercised in attempting such a correlation." 1 Even if the corre-
lation hîad been established no fundamental departure would have been
made. What had frequently been conjectured by Canadian geologists
would have been proved. The further statement made by the Reviewer
that " Ells places with the Huronian all the sedimentary rocks of
Eastern Canada" is also nanifestly inaccurate, seng that while it
night terminate the controversy concerning the upv'ard extension of
the Huronian to include in that system the whole Palæ'7oic succession,
Ells certainly did not advocate this course.

The Palæozoic ontliers in this area and especially that of Niagara age
are of exceptional interest. Geegraphically this outlying patch of
Niagara is so widely separated fron any other locality where rocks of
this age are now known to exist, that it has been a question as to
whether it was formerly connected with the occurrences about Hudson
Bay or with those about Lake Ontario. The strata are highly fossil.
iferous, and the palæontological evidence presented seems to prove that
the seas in which the Niagara sedimnents of the Winnipeg basin aud of
Hudson Bay were deposited were practically continuous, while both
were separated from the Temiscaming basin and the region to the
south-west.

The Pleistocene history of the region seems to consist of a period of
glaciation by a great ice sheet, followed by a profound submergence,
during which time the ocean invaded a large portion of the Ottawa

1 Anerican Journal of Scienîce, Vol. III., March, 1S97, p. 177.
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valley, forining a marine gulf rivalling in extent the similar invasions
of the sea in Pal-wozoic timûes. The direction of motion of the ice varies
from S. 7° W. to S. 1S° W.

The report also contains mnuch information < -erninmg the fauna,
flora and timber resouirces of the district, and has appendices giving
Lists of Elevations and Catalogues of the Paleozoic Fossils.

FRANK D. ADAiMs.

GEOLOGICAL SURVEY OF CANADA. C. M. DAwSoN, C.M.G., LL. D.,
Director. Contributions to Canadian Palontology, Vol. IV.,
Part I. A Revision of the Genera and Species of Canadian
Paloozoie Corals. The Madreporiria Perforata and tlhe Alay-
onaria, by LAwRENCE M. LA.BE, F.G.S., Assistant Palhonto-
logist. Ottawa, 1899.

Corals, as is well known, formn a large proportion of the fossils
found in the Paloozoic rocks of Canada. Unfortunately, however,
tie classification and nomenclature of these corals have long been in a
state of somue confusion. With a view to remedying this, Mr. Lambe
has uindertaken a revision of the genera and species. The present
report on the Madreporaria Perforata and the Alayonaria, this
brochure of 96 pages with five plates, forms the first part of the fourth
volume of " Contributions to Canadian PaloPontology." A second
part, nov in course of preparation and to be illustrated by thirteen
plates, is intended to conclude the revision of this class so far as pre-
sent material permuits.

The publication will be of much value to all members of the
Montreal Natural History Society who are interested in the palæon-
tology of this vicinity, and Mr. Lambe deBerves the thauks of all
Canadian naturalists for the careful and painstaking manner in which
lie had carried out the work which has been entrusted to him.

F. D. A.

GEOLOGICAL SURVEY OF CANADA. By GEORGE MERCER DAwsO'N,
C.M.G., F.R.S., etc., Director. Annual Report. (New Series.)
Vol. X. Ottawa, Decemnber, 1899.

This volume, comprising 1,046 pages of text accompanied by eight
maps and illustrated by twelve plates and a number of figures in the
text, has just been issued by the Department and for:ms publication
No. 679 of the Catalogue of volumes published by the Canadian
Survey. It is addressed to the Hon. Clifford Sifton, M.P., Minister
of the Interior, and contains many valuable reports of exploratory and
geological surveys, both in the little known districts of Canada,
as well as in the densely populated and older provinces of the
Dominior of Canada. The volume opens with a "Sunmary Report of
the Operations of the Geological Survey for 1897," by the Director.

14
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This report describes the various publications issued durlng the
year, the geological information on the Yukon District, Musemn and
office wvork, and also the result of boring operations in, Northern
Alberta. The Director also gives reports of explorations and surveys
in British Columbia, Manitoba, Ontario, Quebec, Hudson Strait, New
Brunswick and Nova Scotia. It is followed by Mr. McInnes's report
"On the Geology of the Area covered by the Seine River anl Lakc
Shebandowan Map-Sheets," in the gold -bearing series of Northern
Ontario. The Laurentian, Couchich and Keewatin Steep Rock series,
and Animikie series c' rock formations occurring in âat district are
described and tlieir contents carefully noted. Tlie localitie!s which are
productive and of economic value receive special attentlon and notes
on the glacial geology are also included. This forms Report Il. of the
volume.

Report on the Area included by the Nipissing and Temiscaming
Map-Slects," by Mr. A. E. Barlow, foris Report I. of this volume,
and comprises 302 pages of text, including two appendices : (1) " List
of Elevations " ; (2) " On soie Canibro-Silurian and Silurian Fossils
fron the Lake Temiscaming, Lake Nipissing and Mattawa Outliers,"
by Henry M. Ami, of the palhontological stafl. Mr. Barlow's report
forms a very complete study of an important area of arcliman rocks, in
which lie has described the main geological features with a great deal
of pains, and gone into details of the composition of the gnîeisses met
in the Laurentian of the area iii cuestion, together with their petro-
graphical relations ; also in the "l Grenville series " as developed and
recognized hy him iin that district.

The Huronian systemn is then discussed, and the breccia-conglo-
merates, the diabase and gabbro and granites met vith carefully
described, along witli their relations to the post- Archaman eruptives.
le tlien devotes the succeeding chapters to a description of the

Canbro-Silurian, Silurian and Pleistocene areas included within the
two imaps of the district examined. and lias a chapter on ' Economiic
Geology " dcscribing the valuable deposits of gold, silver, nickel,
copper, iron and other minerals occurring there. Regioial descrip-
tions follow, wbicl vill prove of great value to prospectors and miners
in a district, full of beautiful lakes and waterfalls and magnificent
scenery, and holding economie minerals of untold wealth.

Report J, by Mr. R. Chalmers, " On the Surface Geology and
Auriferous Deposits of Sonth-eastern Quebec," coinÀmms upwards of
160 pages of very valuable reading and illustrations, witlh statisties of
the gold production of the Beauce and Chaudière River region of
Quebec. The plcistocene muarine sliore-lines, the rivers and lakes,
the demndation that lias taken place, together witli the action and
products of the Appalachiani glacier, the Laurentide ice, and that of
the local glaciers, as well as of floating ice, are all discussed. The



BooC Notices. 203

gold-bearing region is then described. This includes the history of
mining in the Gilbert River, River du Loup, Famine River, Mill
River, Slate Creek, Main Chaudière Valley, Little Ditton River, etc.
The probable source of the alluvial gold is then given by the author.

"The Minerai Res ources of New Brunswick," by Professor L. W.
Bailey, forms Report M of this volume and is a nost ivelcome report.
This province ought to receive as well as give more attention to the
materials of econonic value, which occur in the earth's crust as it is
developed in that portion of the Dominion of Canada by the sea.
The geological formations, in which iron, copper, nickel, antimony,
lead, silver, manganese, coal, bituminous shales, graphite, peat,
gypsum, granites, marbles, dolomites, ornamental stones, infusorial
earths, minerai springs, and various other materials of economie value
to man are to be found, are described, and the mode of occurrence of
these useful materiais given, together with their locations. A map of
the minerais of the province accomupanies the report.

Report S contains the custonar, and useful report of the " Section
of Minerai Statistics and Mines," by E. 1). Ingall. It contains up-
wards of 200 pages of val ulable notes on all the economic minerals of
Canada from all the provinces, and tables of their value and of the
amount produced and exported or consumed at home.

The volume contains a very complete index, which adds greatly to
its value.

H. M. Am.

-Ex. Science, New Series, Vol X I., No. 268, pp. 266-268.
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DAY

1

SUNDAY........ 2

3
4
5
6
7
8

SUNDAY....,... 9

20

22

13

14
25

SUNDAY.,......16

27
28
29
20

22

22

SUNDAv........23
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25

26
27
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SUNDAY........30

31

Means... ...

Mean.

70.23
.....

74.88
75.35
73.72

66 98
66.92
65.40

70.7
70.28
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69 22
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68.08
56.32
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57.65
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71.78
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62.87

THERMOMETER. ·¥BAROMETER.
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6.2
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Range.

26.9
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27.6
25.5
17.9
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17.3
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......

29.7420
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29 795
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29.935
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29-935
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.. •..•.

.064
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__________- l. - - ------- 742 592 O 53
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tMean
pressure
of vapor.
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ANALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E. S. S.W. W. N.W. CALM.

Miles .......... 338 180 223 1020 821 6195 764 932

Duration in hrs.. 32 26 24 76 74 389 48 65 20

Mean velocity.... zo.56 6.92 5.12 13.42 zo 96 15.92 15.92 14-34

Greateat mileage in one hour was 31, on the
9th.

Greatest velocity in gusts, 36 miles per hour
on the 9th and 27th.

Resultant mileage, 6,795.
Resultant direction, S. 4510 W.
Total mileage, 10,363.
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humid-

ity.
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....
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74 8
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67.8
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Height above sea level, 187 feet, C. H. McLEOD, Superintendent.
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temperature 32Q Fahrenheit.
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t Pressure of vapour in inches of mereury.
1 Humidity relative, saturation betglo.
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greatest cold was 51.°1 on the 19th girga range
of temperature of 33.3 degrees.
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the l9th. Highest barometer reading uai).163on
the 22nd. Lowest barometer was 29.59)a thel7th,
giving a range of 0.573 inches. Marimum rela-

;
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0.05
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0.00

0.00
0.04

o.66
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...•.

_52 ... 7.72 ........ Sums.

25 Years means for
¶59.59 4.226 .... 4.226 <md including this

month.

tive humidity was 99 on the 5th, 6th, 17th and 21st.
Minimum relative humidity was 38 on the 3rd.

Rain fell on 21 days.
Auroras were observed on 1 night.
Lunar corona on the 23rd.
Fog or 2 days.
Thunderstorms on the 5th, 21st and 27th.

Meteorological Observations, MeGill College Observatory, Montreal, Canada.

• 

.

24
25
rý6
27
28
29

30...........SUNDAy

.... SONDAY

74.23 59,20
s 45

.---.



-s ABSTRACT FOR 'THE MONTH OF AUGUST, 1899. h

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

DAY

2
3
4

SUNDAY. ...... 6

7
8
9

10
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SulDAY........23
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25
16
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18
29

SN»iAY........20

21
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SUNDAY........27

28
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31

Means..........

25 Years means
for and including>
this month ......

THERMOMETER.

Mean. Max.

70.97
67.67
70.00
74.63
73.77

62.40
58.62
60.97
61.97
65.95
69.67

59.57
63.65
69.48
70.73

75.43
74.53

75.65
69.43
67.85
68.32
70.37
67.07

70.97
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68.84

66.71
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75.3
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68.6
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o.7
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Min.

60.4
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52.7
52.2

57.5
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51.4
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Range.

19.7
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14.3
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17.9
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9.5
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;BAROMETEri.

Mean.
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29.9053
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29.7598
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29.8887
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29.9379 ......
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62.5
64 2
66 3
62.8

48.2
4Z.3
50.2
53.7
58.0
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47.0
51.0
55-2
54.7
62.8

.... 5

6r.566.8
62.7
63.2
63.3
55.7

63.5
6r.o
62.8
63.8

S.W.
S.

S.W.
S. W.
S.W.
S.W.

S.W.
N.W.
S.W.
S. E.
S.E.
S. E.
S.'W.

N.W.
N.W.
W.
q.

S.Nv.
S. W.

N.

S.E.
S.
N.
N.
S.
N.
N.

N.
S.
S.
S.

12.62
13.04
7.46
8.96

24.17

13.50

13.46
16.37
7.50

20 54
14.79
17.37
17.29

il 58
6.5o
8.79
5.66

17.25
12.71
8 58

20.00
20.75
4.00

8.50
13.62
9.33
6.33

4.37
7.79

22.37
17.21

58.20 s 3 o
0 

W. xx.43J

SS12.391

a ANALYSIS OF WIND RECORD. Barometer readings reduced to Ea.level ad tive humidity wa 98 on the 22nd. 23rd and 2îth.
_____ tempera turc 32Q Fahrenheit. blinimum relative humidity was 34 on thé 21Àt.

Direction........ N. N.E. E. S.E. S. 1 S.W. W. N.W. CA§ .Observed. Rainfellonl days.----------------------- _____________ _____ -_______ Pressure of vapour in inohes of oery. Lunar coronas on the 191b, 2Oth and 2lit,
Miles ..... ..... .. 374 98 242 1232 1742 2549 318 1052 Humidity relative, saturation bâiogt Fog on 1 day.___________ - ______ - --- 118 years only. 8 13 years only. Thunderstormas on the 2nd, 12th, 2ist and2ndDuration in hrs.. 140 20 19 95 147 go 38 88 17 eo
Mean velocity.... 9.81 9.80 747 1 2.97 11.85 13 42 8.37 11.95 greatest cold wa 51.02 on the iSth giviga rae

of tomperature of 37.6 degrees.
Greatest mileage in one hour was 26, on the Resultant mpileage, 2.855.

19th. Resultant direction, S. 380 î W. Warmest day was the 2lst. Colds day wu
Total mileage, 8,507. theth. ighestbarometerreadingua52Ton

Greatest velocity in gusts, 28 miles per hour q Wind records from nor-n on the 15th to noon the 29th. Lowest barometer wa 29.onthe2laten the ]9th. on7the 17th arc f rom the City Hall. giving a range cf 0.547 inches. Mi mum rla

r aS DAY.

2 4 4 1(n M

1.0 5o 9 * ... •8
.5 10 o 7 o.26 ... o.a6 2

4.5 10 o 45 .••• •••† ••. 3

.. 10 8 "" '
•• 93 .. .. .. 6....,.,,S n a

7.0 o 4 80
6.o to 0 '" '"' "
.3 1o o '" 9
5 o 0 5 0.00 . 0.00 10

7.8 ro o 9 0.00 .... 0.0o i
7.2 10 . 65 0804 0.04 12

•6 o.08 • os 13-•......SUNDAT

0.0 3 0 9 .... . .... 24
0.5 o 93 .... .... 5 •

Oc 1
o.8 .... .... :6
1.8 9 o 83............1
3.5 9 O 0.31 0.37 19.... .. . 87 .... .... .... ....... .SUNDAY

53 10 O 71 o.88 o.88 a1
9.8 10 9 13 o.8o 0.80 22
9.8 10 9 5 0.03 0.03 23
9.2 10 7 25 0.03 • 0.03 24
6.o 10 O 68 0.03 0.03 25
0.5 2 o 95 .... .... .... 26
.... .. .. 78 .... .. ,. ... , 27......... S A Y
î.8 5 o 83 .... ..... .... 28
r.2 7 0 Î8 ... .. ... 2
0.5 o 6 30
5.3 9 0 78 .... .... ... 31

4,45 .63.0 4.32 .52 .... .5. ......... Sums.

ý 25 Yeausmeanstor
5.71 .. .. 58.04 3.52 3.52 d Includg thisr J13-72mnth



ABSTRACT FOR THE MONTH
Meteorological Observations, McGill College Observatory, Montreal, Canada.

OF SEPTE
Height above sea level,

MBER, 1899.
187 feet, C. FI. McLEOD, Superintendent.

DAY

I
2

SUNDAY. ...... 3

4
5
6
7
8
9

SUNDAY........ 10

12

13

14
15
16

SUNDAY....... 27

28
19
20
21

22

23
SUNDAY........24

25
26
27

28
29

30

Means......

25 Years means
for and ilu•i ng>
this month.ud.ng

~1 -- . - - -

Mean.

57.13
64.40

56.37
6x.17
56.48
54.33
61.17
57.35

60.78
58-53
50.88
46.87
18.70
53.35

65.27
55.48
52.43

55.37
48.75
42.78

64.87
52.78
45.67
55.35
54.60
44.05

THERMOMETER.

Max.

63-5
73.0

77.6

63.2
67.5
64.5
59.8
7.0

65.7
69.2

65 1
67.6
57.6
52.8
55.8
64.0
76.2

'73.1
6.3

548
59.8
56·9
48.6
60.o

72.2

6t.5
49-5
64.6
67.5
49 5

54.2
54.4
37.0

50.6
54•3
50.5
45.9
54.5
49.0
49.8

56.8
54.0

46.5
40.0

42.0

40.4
52.0

59.0
52.0

49.7

38.5
37-4
37.9

57.8
45.5
44.0

44.0
46.5
36.1

54.80 63.S1 48.34

58.39 166.47 so.68

Range.

9.3
z8.6
20.6

z2.6
23.2
14.0
13.9

26.57z6-7
29.4

8.3
13.6
1z.2

12.8
13.8
23.6
24.2

14.1

1.3
5.1
8.8

18.4
21.2

22.2

14.4
16.o

5.5
20.6
21.0

23.4

14.80

15.78

Mean.

30.1627
30.0492

30.0373
29.8442
30.0682
30.0860
29.8448
30.0717

2 9 . 9 3 5829.5398
29.7782
30.0953
30.3007

30-3237

29.9483
29.9908
29.8535
29.8067
29.9727

30.2785

29.7898
29.6625
29.7955
29.9732

29.9r38
29.9567

*BAROMETER.

§Max.

30.181
30.152

30.075
30.067
30.296
30.246
29.945
30.149

30.138
29.740
29.940
30-182
30.366
30.425

30.025
30.049
29.967
29.844
30.178
30.335

29.816
29.790
20.901
30.031
29.962
30.164

§Min.

30.15
29.952

29.930

29.674
29.678
29.846
29.805
29.945

29.740
29.463
29.56t

29.940
30.182
30.179

29.872
29.872
29 794
29.777
29.844
30-.78

29.754
29.542
29 644
29.90
29.832
29.863

29.9646 30.0717 29.8455

30.0146 ...... 1

Range.

.o66

.200

.45

.393

.518

.400

.240

.204

-398
.277

.379

.242

.284

.246

.153
077

.173

.067

.334

.157

.o6.-
.248
.257
.130
.130
.301

.22?7

.182

†Mean I Mean
pressure relative
of vapor. humid.

ity. ,

.3762

.4940

.3040

.4190
.26o8
.2710
.4033
.2867

-356o
4,78

.2868

.2315
2363

.2592

.5342
.4178
.3813
-3695
.2888
.2797

.4913
-3903
.2545
.3062
.3493
.2173

.3382

.3752

80.7
81.3

67.2
76.5
56.7
63.
74
61.2

67 5
86 ;
77-7
72.5
70-3

66.7

85.8
94 3
96-7
84.2
81 2

65-7

80.3
95.8
83.0
70.5
82.5
76.o

76.92 147.44

75.74 . 12.85
.

a ANALYSIS OF WIND RECORD. Barometer readings reduced to sea-level aud tive humidity was 99 on the 2Oth and 26th. Mini-
temperature 32Q Fahrenheit. mium relative humidity was 34 on the 16,.h.

Direction........ N. N.E. E. S.E. S. S.W. W. N.W. CA.§ Oserved. Ra fe on 17 days.
- - - -- - - - - - _____t Pressure of vapour in inohes of inercury. Lunar corona on the 21st.

Miles ..... ..... 2364 19 164 2344 2430 2877 849 521 Humidty relative, saturation Leing 1W. Fog on 3 days.
____ - ___I- - -- -- -- 18 years only. e13 years only. Thunderstorm on the 12th. during which bailDuration in hrs.. zoo 4 16 138 278 276 57 49 2

-________ -- - - -- -I_____- -________- The greatest heat was 7711.6 on the 3rd ;the feu.-
Mean velocity.... 13.64 4.75 10.25 î6.98 13.65 z6.35 24-39 zo.63 greatest cold wu 36.01 on the 3Oth giving a range

1 1j of tomperature of 41.5 degrees.
Greatest mileage in one hour was 32. on the Resultant mnileage, 4,580. Warmest day was the 18th. Ookkst day ivas

26th. Resultant direction. S. 18' W. tho23rd. W.ighstbarometerreadingwes 425o01
Greatest velocity in gusts, 36 miles per hour 'otat mileage, 10,568. the lOti. Lowest barometer was 29.463 on the l2th,

on tie 26t†. giving a range of 0.962 inches. Maximum rel-

Dew
Point.

5...

58.0

45.3
53.7

41 8
52.8
43.7

58.0
54.7
43.7
38.2
38 7
40 8

6o.8
53.8
51.-3
50 5
43.0
31.8

58.5

40.5
.45.3

49.2
36.2

WIND.

Mean
General velocity

direction. in mile
per hour

N. 19.75
N. 11.83
S. 27.45

S. 10.70
S. 15.96

W. 20.45
S. 8.84

S W. 12.58
N.W. 5.84
S.E. 6.12

S.E. 26.58
S.E. 25.84
S.W. z6.84
S.W. 16.42
S.W. 12.12
S.E. 10.83
S.E. 17.75

S. 8.46
N. 15.96
N. 12.29
S. 12.71

S.W. 15.58
W. 8 So

S.E. 20.75

S.E. 20.71
S.E. 15.21

S.W. 20.62
S. 17.84

S.E. 18.0
S. 17.49

s 80W. z4.67

14 T r . .P .T c '

0e. .~ . 6
U DAY.

ro.n i o=6 o

10.0 I o o o.66 .... o.66 i
7.8 10' 34 .... ... .... 2

S 27 c .03 ... 0.03 3 .......... SUNDAY

6o o o74 .. .... 4
8.3 '0 o 6 o.oo1.5 4 o 95 o.... -. o.oo) 5
6.5ro0 95................ 6
6.2 1 0 o 30 0.02 0 02 7
7.510 3 63 0.02 0.02 8

6 0 97 .... .... .... 9
77 .... .... ... 3o........... SUNUAY

7.8 Io o 5. .... .... .... 1
7.7 1o o 26 Il-2 . *1 1
7.7 lot 4 56 0.2 .... 0.02 13
3 t 10 90 .. .... 14
1.3 o 89..... .... .... 15
1 0 4 0 75 .6

.... . . . 36 ............. .SUNDAY

6.3 ro o 23.... 18
8 3 10 o 0.0 o..6 o.56 19

100 10 1 o 0.0 0.14 0.4 20
8.8 Io o 6 0.02 0.02 2£
6.o Io o 18 0.0 0.01 22
2.0 9 o SI .... .... .... 23
· .. 3 0.21 .... 0.21 24 ..... SUNDAY

9 7 10 8 34 0.13 0.23 25
9.2 10 5 0.0 z.56 . .56 26
8 0 I o il 0.05 0.05 27
0.0 O o 93 .... .••..... 28
5 o 1o o 65 0.30 .... 0.30 29
6.7 10 o 8 0.14 .... 0.24 30

5.68 8.9 .4 43-17 5.08 .... 5.08 ................ Sums.

25 Years meansfor
5.40 · · .. V53 71 3.26 .... 3.26 and including this

| | |



ABSTRACT FOR THE MONTH OF OC
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea

THERMOMETER

DAY i |

SUNDAY........ 2
2

3
4
5
6
7

SUNDAY.... 8
9

Il
12

13

14

SUNIDA.....,...15
26
17
38
29
20
21

SUNAiY........22
23
24
25

26
27
28

StIIAY . 29
30
31

Means...... ......

25 years means
for and inîcluding
this month ......

. __-BAROMETER.

Mean. Max. Min. 1 Range.1 Mean.

38.35
40-87

46.03
49.88
48.00
44.57

46-52
54-03

56.72
60.02
54.13
61.o5

51.03
62.92
56.60
50.60
37.85
36.28

45.43
50.30

59-60
54.35
41.72

43-83

.3•.07

42.65

49.17

45.64

41.8
42.9

44.9
50-5
55.9
57-0
5s.8

52.1

49.1
60.8
68.9
65.4
59.5
73.8

57-5
58-5
69.0
65.0
57.5
45.2

42.9

44.9
49.8
57.7
70.9
62.9
46.9
51.9

53.0
52.x

48-1

.55.10

31.5

32.7

35-2
38.6
45-5
41.0

39.0

36.2

42.5

48.0
43-7
56.o
51.5

48.0

43-5.
43.1
55.6
53.2

45.2

33.5
30.0

30.0
41.1

41-9

48.1
46.9
40.1

38.2

42.5

38.0
36.4

41.83

52.60 38.77

20.3

20.2

9.7
11.9

10.4
16.o
12.8

25.9

6.6
12.8
25.2

9.4
8.o

25.8

14.0

15.4
13.4
11.9

22-3

22.7
12.9

12-9
24.9

8.7
15.8
22.8
16.o
6.8

13.7

20.5

14.x

11.7

23.28

13.83

30.4858
30-4188
30.2202

30.0910
29.9523

30-1305

.... ••
30.0028

30.1472

30.1380

30.1573

30.2100
30.1005

30.1947
29.9023

29.8633
30.0732

30-3000

30-4568

30.2983
30.2897

30-1783

30.116o

30-2185
29.9562

30.2028

30.1355

r.

30.1631 30.2420

30.001 ......

§Min. R ange.§Max.

30.512

30.512
30-344

30.122

30.049

30.200

30.028

30.183
30.187
30.21

30-271
30.190

30.329

30.055

29.900

30.z63
30-382
30.483

30359

30-359

30.281

30.196
30.248
30-173

30.266
30.289

•••••• .

-075

.68
.223

.073

.173

-247

•.:.• .
-073

.155
-o88

.142

.176

-274

.286

.131

.283
•219

.101

.090

.119

.202

.134

.075

.452

.387

.1780

.217

tMean
pressure
of vapor.

.1582
.2122
.2427

.2315
.2100

.3105

.3778

.3865

.4320

•3262
.4275

.2810

.4387
.4203

.2642

.2340

.1135

.2207

.261o

.3400

.3290

.2987

.2810

.2187

.2437

.2773

.2667

ANALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E. S. S.W. W. N.W. ICALNI.

Miles .......... 1793 25 122 230 2853 2380 313 884

Duration in hrs.. 207 7 22 24 139 167 31 89 52

Mean velocity. ... 8.68 357 555 9.58 13.33 14.25 110.Cg 9.93

Wl

‡Mean •

relative Dew
hunid- Point. Genera!

ity. direction.

S W
66.2 27.7 W.
62.0 28.7 N.W.
68.2 36.2 S.W.
68.5 39-3 S.W·
70.8 38.2 N.
71.7 35.3 N. W.

N.
97.7 45.8 N.
90.8 51.2 S.
83-3 51-3 S.w .
83.2 54.7 S.W.
77.7 47-3 N.
79.2 54-3 S.W.

N.
73.2 42.8 N.
76.0 55 S.
91.3 54.0 S.%V.
72.0 41.0 S.\W.
58-7 24.8 N.V.
53-5 21.0 N.W.

S-'v.
72.2 37.0 N..1 .

69.7 40.2 :. E.
68.3 48.3 S.
77.7 47.2 S. .
75.0 34-5 N.
96.3 43.0 N.

••.- · · ••S.W.
70.0 36.8 S.W.
88.8 39.2 N.

75.46 41.36 W. 28.8,

76.60 ....

N D.

ve3

'n

per
13

I0

3
6

13
2
5

13

16

16

16
2

2

• Barometer readings reduced to sea-level and mum relative humidity was 99 on the 9th. l0th,
temperature 320 FaLhrenhCit. 1lth, 28thî, 29th. Minimum relative humidity was

§ Observed. 40 on the 21st.
t Prcssure of vapour in incheo f nercury. Main fell in 12 days.
4 llumidity relative, saturanon being 100. Snow feu on 2 days.
I18 years only. s 13 ycars nly. Rain or snow feu on 13 days.
The greatest lcat was -,t.S on the l4th: the bar frost on 1 day.

greatestcold was .30.°0 on the 2ist and 22nîd, giving Lîîîîar halo on thc l9th.
a range of temperature of - cLunar coronas on the Oth, :4tre e5ts, 8th,

Warmest day was the ltl. Coldest day was 19tl.
the 2lst. Ilighest baroneter reading was 30.512 on Fog on 6 days.
the ist nd 2nd. Lowest bîrlhcrRr aias 29.f n on
the 2Stlî, giving a range of .-.91 inees. fMaxi-

Greatest mileage in one hour was 32, on the Resultant inilcage, 2,645.

25th. Resultant direction. W. 28-S° S.

Greatest velocity in guste, 36 miles por hour Total m-lcîîgo,7,605.
on the 25th.

TOBER, 1899.
lerel, 187 feet, C. H. McLEOD, Superintendent.

mI . . -'~ DAY.

ho:n .

3 . . 33 o.oo o.oo 0.0 2
.22 8.o 1o o is .. 0.0o 0.0

.6: 6.8 10 o 48 .... ..... .... 3

.3 6.o 10 o 31 .... ...... 4
5? 3-3 1o 0 78 .... ..........

.17 4.0 10 0 77 o.oO .... 0.00 6

45 2.3 6 0 74 .... .... .... 7

.34 .... .. 17 .... .... . 8 . SUNDAV

.5 10.0 0 10 00 0. 0.55 9

.21 6.7 10 o 34 .... . .. 10

.11 9.2 10 O 42 0,01 0.01 

10 0 10 10 2 .... . .12

.5 6.7 10 o 9 .... .. .... 13
.- 7 5.7 10 o 37 0.00 0.00 14

.2 86. 1..... ........ 1SUNAY

O 5.3 10 0 49 0.0 0.01 6
.70 6.o 10 O 40 .... . .17

.04 8.3 10 o 0.0 0.48 .... 04 8
.37 3.0 10 O 79 .... ......... 19
.2 9-5 10 3 46 .... ..... .... 20

.79 0.3 10 o 0 .... .... 21

. .· · 65. ......... S AY
.14 10.0 'o Io C.0 ... .. 23

.'7 5.5 10 o 0.0 .... 24

304 .o 6 o 87. .... .... .... 25
.1 7.0 10 o 26 0.31 0.31 26

7.12 10.0 10 10 0.0 0.02 .... 0.02 27

8.75 o O 0 Io 0.0 o.85 .... .8 8

3.37 .... .. .. 39 0.57 .... 057 29...SuAY
5.46 0.2 1 O 98 ... .... .... 30
5.42 8.3 o O o 0.59 0.59 31

o.22 6.27 9.32.04 ;9-74 3.39 0.00 3.39................Suns.
j_ andYcr means for

13.2- 6 6.32 . 140.87 3.04 .... 3.1o 25. .... ding is
S monh.

30-437

30-344
30.121

30.049

29.876
29.953

29.955

30.028

30.099

30.110

30.129
30.014

30.055
29.769
29.769
29.880

30.163

30.382

30 269
30.240

30.079

30.002

30.173
29.721

30.085
29.902

30.07 17



ABSTRACT FOR THE MONTH OF NOVEMBER, 1899.
Meteorological Observations, McGill Coïlege Observatory, Montreal, Canada. Height above sea level, 1S7 feet, C. H. McLEOD, Superintendent.

THERMOMETER. ;BAROMETER.

Mean. Max.

40.72
31.72
34.28

37.67

36.68
39.90
40.9D

38.03
3-75
25.37

24.02

27.88
32.58
30.57
24.85
39.18

35.73
32.12

37.87
35.33
31.18
32.23

35.72
39.10
38.55
34.87

34.45

32.59

44.8
35.8
38.9
42.9

39.5
39.2

44-8
48.5
42.9

46.2
27-3

28.6
29.6

32.9

36.4
36.4
32.2

43.3

Min.

33.6
26.4
29.0

32.6

32.0

33.8
32.9

36.6
34.0
27.4

21.4

21.0

16.6
19.6
24.3

24.8
19.0

29.2

2

3
4

SUNnAv........ 5

7
8
9

10
1

SUNDAY ....... 12
13

14
Is
26
17
î8

SUNay........19
20

21
22

23

24
25

SUNt.v.. .26
27
28
29
-bo

Mcans..... ......

25 Years meansè
for and including>
this month ......

Range.1 Mean. §Max. §Min. 1 Range.

11.2

9.4
9.9

10.3

7.5
5.4

11.9
11.9
8.9

18.8
5.9

7.6
13.0
13.3
12.1

z1.6
13.1

14.1

9.7
6.5
2.8

10.2
8.o
5.6
5.9

8.2
6.2
5.9
8.4
4.9

29.7572

30.2183
30.3145
29.8155

30.2517

30.3102
30.2202

29.8917
29.7828
29.9608

30.3145

30.2732
29.9495

30.3622
30-3967
29.9942

29.9880
29.9637
29.7388
29.9763
30.0722
29.9910

29.8363
29.6523
29.6182

29.7290

9.27 30.l46
12.271 30.0169

29.919

30-362
30-421.

30.131

30-314

30-336
30-304

30.117
29.991

30.028

30.355
30.331

30.211

30.503

30.503

30.226

30 050

30.049
29.820

30.106
30.137

30.030

29.878
29.810
29.691
29.806

29.639
29.919

30.131
29.713

30.152

30.291

30.117
29.687
29.625
29.891

30 289

30.211
29.818
29.932

30.226
29.904

29.896
29.820
29.694

29.800

30.007
29.94>

29.805
29.568
29.549
29.684

30.1318 29.8967

.280

.443

.290

.418

.262

.045

.187

.4o 0

.366

.137

.066

.120

-393
.571
.277
.322

.154

.229

.z26

.306

.130

.084

-073
.242

.142

.122

.2352

.267

DAY

ANALYSIS OF WIND RECORD.

,Direction....... N. N.E. E. S.E. S. S.W. W. N.W. CALS!.

Miles ..... .... 1290 23 240 68 1309 2882 2335 1586

Duration in hrs.. 115 5 20 3 ilo 181 168 104 14

Mean velkcity.... 11.2 4.6 12.0 22.7 11.9 15.9 13.9 15.2

Greatest milcage in one hpur was 32, on the Resultaint inleage, 5,279.
7th. Resultant direction, S. 79.5° W.

Greatest velocity in gusts, 34 miles per hour Total milenge,9,733
on the 7th.

tMean
pressure
of vapor.

.1107

.1213

.1962

.1655

.2383

.2197

.1928

.1163

...... .
.0997
.1348

.1633

.1177

.1077
.2160

.1567
* 1435

.1940

.1555

.3433
.1438

.1782
.196,5
.1808
.1793

.1655

.1607

‡Mean
relative
humid-

ity.

88-3
61.2
62.5

87.0

76.o
82.7

92.8
95.5
77.7
84.5

76.2
87.8
87.3
68.2
79.0

89.3

74.5
78.5
852

75.2
81.5
78.8

84.2
82.5
77.2

88.3

S0.84

So.co

WIND.

Mean
General velocity

direction. in miles
per hour

Dew
Point.

37•5
20.2

22.3

33.8

30.0
34.2

39.0

36.8
32-3
21.5

17.7
24.7

28.8
21.5

19.2

36.2

28.5
26.2
33.5
28.2
26.3
26-3

31-5
33.8
31.8
31-7

28.98

22.7

16.o
6.6

15.0

j6.8
12.2

24.0
11.2

14.3

15.515.6
16. r
25.5

6.7
28.4
î6.6
1o.8
16.8

14.3
13.6

5.2
12.6
10.5
10.2

14.2

12.3
10.8
12.3
12.2
6.2

13 52

... Ipîjs v . .2

'~ ' ~ DAY.
t> -

10.0 ,0 10 O 0.57 ... 0.57 Il

036.

0-3 1 99 ... . ..57
2.8 10 0 9 ... ... 3
9.7 ro 8 1 o.6 ..r 0

N.W.
W.

N.E.
S.W.
W.
W.

S.W.
S.W.

N.W.
N.

N.W.
W.
S.
S.

N.W.
N.
S.

S. W.
N.W.

S.
W.

N.W.
S. W.
S. W.
S.W.
S.W.
S.

S. W.
N.

S. 79.50 W.

• Baroneter rcadings reduced to sea-level and
temperature 32° Fahreriheit.

§ Observed.
t Pressure of vapour in inches of mercury.

1 Humidity relative, saturation being 100.
¶18 years only. s13 years only.
The greatest heat was 480.7 on the l9th: the

greatest cold was 16°.6 on the 13th, giving a range
of temperature of 32.1 degrees.

Warmest day was the Sth. Coldest day was
the l3th. Highest barometer reading was 30.503 on
the 16th and 17th. Lowest barometer was 29.549 on
the29th, giving a range of .954 inches. Maxi-

0.00o .o6

0.04

o.o6

0.07

0.00
0.00
0.00

x.60

1.3

0.00

0.00

2.4

0.00
o.o6
0.11

0.13

0.04

o. o6

0.07

.. 00
0.19

0. C0

0.00

0.00
0.00
0.00

1.84

5...........SUNDAV
6

... SUNDAV12.......
13
14
15
î6
17
18

.... .SNIAY

o 2

4 18
o 5
0 3

o 5
0 86
0 o
o o
0 90
o 89

1 56

10 0

2 28

o 6
o 49
o 10

. 27

10 O

O 36
o O

2.5 28.7

I-, 3 15 5 25 Years incans for
28 931 2.30 12.45 3-57 and includinig this

1 I 1 1 m nth.

mum relative humidity was 99 on the 8th, 9th,
14th, 19th. Minimum relative humidity was 43
on the 3rd.

Rain fell on 12 days.
Snow foll on 6 days.
Rain or snow fell on 16 days.
Lunar halos on the 13th, 18tb.
Lunar coronas on the 9th, 10th, 13th, 14th,

l6th, 17th, 22nd.
Fog on 5 days.

3 15.88 17.27

48.7 39.0
39.0 32 5

33.5 30.7
43.3 33.2
38.6 30.6
33.8 28.2

35.I 29.2

32 5 24.3
38.5 32-3
41.8 35.9
42.4 34.0
36.9 32.0

38.47 29.20

38.93 26.E6

26...........sO DIAv
27

28
29
30

................. Sms.

..



ABSTRACT FOR THE MONTH OF DECE MBER, 1899.
Meteorological Observations, McGill College Observatory, Montreal, Canada. Height above sea level, 187 feet C. H. McLEOD, Superintendent.

DAY

2

SUNDAY........ 3
4
5
6
7
8
9

SUNDAY........Io
il
12
13
14
15

16

SUND>AY.......17
18
19
20

21

22
23

SUNDAY ........ 24
25
26

27
28

29
30

SUNDAY.......31

Means...... ......

25 Years means>
for and including>
this month ......

TH E R MOM ET E R.

Mean. Max. Min. Range.

41.27 48.0 33.1 14.9
40.25 48.0 34.1 1:.9

..... 37.7 31,4 6.3
24.67 33.8 19.2 04.6
28.82 22.0 15.0 7.0
18.82 24.5 13.1 11.4
18.47 27.1 9.4 17.7
25.02 31.0 18.7 12.3
22.77 19.0 9.7 9.3

33.6 6.6 27.0
37.17 42.2 33.2 9.0
47.03 56.4 4-.3 -5.1
37.12 41.3 31.5 9.8
29.63 31.6 16.4 15.2
27.23 22.9 7.1 15.8
8.83 74.7 0.3 04.4

..... -4 8.6 25.8
34-27 37.1 30.9 6.2

35.62 41.2 28.8 12.4
29.60 36.0 22.0 14.0
30.85 36.3 22.4 13.9
26.57 29.6 22.0 7.6
30.02 37.2 22.4 14.8

... 37.0 33.6 3.4
24.63 37.0 17.7 19.3
16.12 20 6 1z.6 9.0
16.67 21.6 9.7 11.9
19.68 24.0 14.5 9.5
13.85 19.8 3.7 16 .î
-4.88 3.7 --9.1 12.8

o-8 -12.3 13.1

24.65 30.65 17.63 03.02

29.16 26.27 12.00 14.27

'83AROM ETER.

Mean. §Max. §Min. Rang

29.6060 29.835 29.376
29.4758 1.494 29.376

...... . . .
29.5600 29.671 29.458
29.8243 29.931 .9.622
30-1327 30.453 29.910
30-3105 30-534 29.926

29.9917 30.218 29.8o

30.4513 30.508 30.218

...... ...... ......
30.0180 30.159 29.8z6
29.6053 29.816 29.444
29.8322 30.037 29.724
30.3313 30-412 30.037
3à.0627 30-38X 29.753
30-5737 30.634 30-381

30.3512 30.428 30.184
29.9762 30.184 29.854
30.2322 30.311 30.090
30.2553 30-278 30.191
30-3292 30-360 30.278
30.0500 30.300 29.820

··.... ··.... ...... -
29 3788 29.600 29 -88
29.7512 29.882 29.6
29.9803 30.033 29.882
30 0420 30.085 29.99x
29.8943 29.991 29.833
29.7310 29.833 29.687

...... ...... . . ,.

29.9903 30.129 -9 821

30.0297 ..... ...---

.45

.21

.30
-54
.6o
.40

.29

.34
-37
-31
-37
.62
.25

.24

.33
.22
.08
.o82

.480

.512

.282

.158

.146

.308

.297

ANALYSIS OF WIND RECORD.

Direction. . . N. N.E. E. S.E. S. S.W. W. N. W. CAzM.

Miles .......... .89o 238 155 883 2053 4361 1141 493

Duration in hrs.. 93 Ic 28 66 143 231 67 29 72

Mean velocity.... 9.57 15.87 5.54 13.38 14.36 18.88 17.03 17.00

Greatest mileage in one hour was 40. on the
30th.

Greatest velocity in gusts, 44 miles per hour
on the 12th.

Resuîltant mîileaîge, 5,660.
Resultant direction. S. 40° W.
Total mileage, 10,214

I....
89.3
93.5
82.3
90.3

95.2

89.8

76.5
87.3
83.3
80.2

96.0
92.3

88.57

83.19

S.
31.7 S.
33.8 S.W.
25.0 S.W.
28.5 S.
25.2 N.
27.2 S.E.

E.
18.7 S.V.
13.3 S.W.
12.5 S.
04.7 S.W.
12.8 S.W.
-6.7 S.W.

2.. S.W.V

217 S- 40Q W

7.42
11-37 9.8 10
22.17 8.2 10
18.62 7.3 10
7.67 8.3 10 c
0.42 9.2 10
10.12 3-3 10

19.50.
17.25 3.7 8 c
9.25 0.5 I U>
8.38 C.8 10 o
5.96 7.2 10 o
6.02 10.0 10 8

31.17 5.0 10 o

22.46

03.73 7 9.4 2.

s 16.46 6.89

- Barometer readings reduced to sea-level and
temperature 320 Fahrenheit.

§ Observed.
t Pressure of vapour in inches of mercury.
t lumidity relative, saturation beingl0.
¶18 years only. e13 years only.
The greatest heat vas 569.4 on the 12th; the

greatest cold was -12°.3 on the 31st, giving a range
of t- nperature of 68.7 degrees.

Warmest day was the 12th. Coleit day wai
the 30th. i ighest barometer reading as 30.634 on
the 16th. Lowest barometerwas 29.08lonthe25th,
giving a range of 1.546 ioches. IMuimum re-

bï>y ÙLOUL
WIND. IN

†tMean Mean --
pressure relative Dew Mean
of vapor. humid- Point. General velocity .

e. ity. direction. in mile
1, .2

per hiour 2

9 .236o 89.7 38.5 S.E. 14.71 8.5 10
8 .2082 83.0 35.2 S.W. 20.62 

6
.o zo

.... ... .... S.W. 13.83... .
3 .1252 92.8 22 8 N.W. 21.25 10.0 10
9 .0845 82.3 14.3 S W. 13.46 8.3 10
3 .0937 90.8 x6.8 N. 31-s0 5.3 10
8 .0953 92.0 16.5 S.E. 10.08 7, 108 .1192 87.2 22.0 S.W. 17.67 0.2 zo
o .0682 88.2 10.0 N.W. 5.47 2.2 7

3 ... 5 9. .... S.E. 10.87
3 -2115 94.5 35.7 S. 25-87 î.o zo
2 .2862 87.0 42.8 S. -22.08 0.0 lo
3 .1975 88.8 34.0 S.W. 16.16 o.0 10
5 .0953 88.8 16.8 N. W. 1.42 7.5 10
8 .0903 92.3 05.3 W. 21.25 7.8 10
3 .0580 88.5 6.2 W. 11.46 6.2 1o

9

25

o

86

o0

35
25

0
20

o
13
16
o
15

o
55
84
28
21

5
21

60

17.4

U28. 4 7

e

0.23
c.o6

0.00

0.00

0.48
0.83
0.06

0.67

0.02

-- 35

1.36j

lative humidity was 99 on the 4th, Ilth, 12th,
15th,21st, 22nd, 23rd. Minimum relative humidity
was 65 on the 19th.

Rain fell on 9 days.
Snow foll on 15 days.
Rain or snow fell on 20 days.
Hoar frost on 2 days.
Lunar coronas on the 7th,

16th.
Fog on 2 days.

12th, 13th, 15th

4
0
1

7

0.0

6.2
0.0

3 0

0.0
3.3

0.0
0.5

7.8

0.1Xo. t

0.4
0 .5
2.8
0.2

24.9

23.48

DAY.

12

3...........SuNDAY
4
5
6
7
8

9
10...........SUNDAV

12

13

0.23

o.ó
0.oo

o.62
0.00

0.30

0.00

0.33

0.48

0.83
o.o6
0.05

0.78

o.68

0.03

0.04
0.05

o.3 8

0.02

4.84

3.64

31...........SUNDAY

................ Sums.

25 Years meansfor
and including this
month.

.SUN>AY

.SUNoAY

17.. . . .
16
19
20

21
22

23

24..........

25
26
27
28

29
30

.1772

.1982

.0372

.1573

.1375

.0498

.1022

.0798

.0782

.0862
.o8oo
.0323

.1302

.1013

1



Neteorological Abstract for the Y ear 1899.

Observations made at McGill College Obsorvatory, Montreal, Canada. - Height above sea level 187 fLt. Latitude N. 45° 30' 17". Longitude 4 54 18-67 W.
C. H. McLEOD, Superintendent.

I Taxraacax,~rtn.

Mo.m' =.

Janiuary......14.24
February...16.13
Marcb .......... 22.16

Api............ , 42 85
May .............. 56.53

June-.......... 65.97
July...........68.31
August .......... 4
September ...... 54.SI
October.......... 49.17
November ....... 31.45
December ....... 24.65

SuMs for1S99...i ...
Mcansfor199 . . 43.18

Means for 25?
earsendingi 41.98

iee 31, 189.

'¶Devia-
tion from
25 years,

+ 2.10
+ 0.47
--. 34
+ 2.50
+ 1.79
+1.08
+ os

3.59
+ 3.53
+ 1.S6
+ 5.49

+ 1.20

= O -

49.0 ' 19.4 18.91
41.0 -13.1 12.13
42.5 - 5.0 13.34
82.0 21.5 15.94
78.4 36.0 18.75
S7.0 51.0 17.43
S4.4. 5i 1: 16.55
SS.S . 51.2 16.64
77.6 :.1 14.S0
73.s 30.u 13.28
48.7 16 6 ' 9.27
56.4 - 12.3 13.02

30.0G71
29.9436
29 93'6
30. 0.72
29.9706
29.9175
29.8762?
29.9518
29.9646
30.1631
30.0146
29.9903

29.9902

129.9312

• BAkOMETER.

30.777 29.219 .418
30.573 29.274 .318

35S3 2S.99S 3S54 9 .176
30.264 29.611 .162
30.227 29.491 .167
30.163 29.590 .135
30.270 29.623 .114
.0.425 29.463 .230
30.512 29.721 .178
30.5El 29.549 .235
30.634 29.0SS .303

... _..I ..

~ o

<1So4
103o

.2042

.3041

.4425

.5149

.5013

..~'382

.1655

.1302

.2625

53 .219.5
Si.8
70.7
63.1
6S.7
74.2
70.7
76.9
75.5
SO.S
SS.6

76.6

H2s4î 75.2

>5

10.
10
17.

45.
54.
59.
53.
47.
41.
29.
21.

35.*

W
PesuMltant vclocity ~I .

Ddirection. n miles O Z I O= Q

_____ perour. u j

7-70' S.4re W. 17.97 54 .95 2.03 et ai-l 119 4.62- l
7 .45!0 11. 18.56 53 48.4 0.54 5 9.1 16 1.63 4

6 ..753P I. 156(6 60 39.21 '-) 23 S 43- 20 8.53 7
5 5f W.C)'I. 13.6M 4n 63.u 137e 13 1.9 3 1.63 2
N. 64l'W- 1:3.47 47 61.0 15 1 i 1.59

W. S6' 2.79 50 63.7 2> 46 16 j2.46
2S. 4 W. 13. 92 56 663.5 1 ,2 21 .... 7.72
2S. 3S<" WV. 11.43 44 64.31 2'5 *> il '2.52

I S. 180 WV. 14.67- S-7 4 3.* ' 5-S ~17 5.O
IS. 6U0ýW. 10..22 M3 39.7 le 3.-M 1-2 9) 0 2 3.39, 1

S. 7W "W. 13.52 66 28.'7 16 12 2.4 6 1.S4; 2
S.40WI. 13.73 72 17.4 2-~35 9 2>4 9 1> 4.84 4

32-s 1143 itr .1 81 45.8S3 23
S. SS4jW. 7.I 3.S2

aI14.
9

-1 60 §45-91 1 2S 41 l35Ia S7 7 40.17: 16

6

C5.=

21
17
21
14
14
16
21
11
17
13
16
20

201

January .........
February.........
Mac ...... ...
Apiril...... ..-.
M:ay ......
June...... ....
uly...........
August.... ....
September......
October..........
November.......
December.... ...

Sums for 1699 .
Means for 1S99.

• Baromieter readings reduced to 32° Fahl. and to sca level. t inches~ of mecrcury. Saturation 100. § For 1S years only. a For 13 yecars only. Si '+" indicates that the temiperature has been higher: "."that it has becn
lowcr than the'avernge for 25 years inclusive of 1S99. The mnonthly mcans are derived fromn readings taken every 4th hour, beginning with 3 h. O m. E.istern Standard tuie. The ancuemetor and wind vano arc on the
summit of Mount Royal, 57 feet above the ground and 810 fect above the sca level.

The greatest heat was SS.SO above zero on Aug. 21: lie greatest cold was 19.4° helow zero on January 10. The extreme range of temperature was, therefore 1W.°2. Greatest range of thermometer in one daywas
45.°4 on January 27; lcast range was 2.''S on Novenber 21. The warncest day as June 13. when the mcan teniperature va.s 76. 43 above zero. The coldest day was January 1", when the mean temperature was 13.'43 below
rero. The lowest relative humidity was 30 on Jue 29. The greatest milcage of wind recorded in one hour wa 3.4 mile. r·n January 27, and the grecatest relocity i gusts was at the rate of 66 miles per hour on March 6.

Tho total mileage of vind was 123,444 The resultant dircrtioni of the wnd for the year was 7. 541 W., and the resultant inilcage 53.900. Auroras were observed en 9 nights ; fog on 42 days : thunder storms on 12 days,
Innar halos on 8 nights ; lunar coronas on 45 nights : Mock suns un 2 days . First sleighing of wintor in city on Noveiber 12. The first appreciable snoivfall of tho autuun was on November 11.

Not.-The searly means of the above are theavcrages of the mionthly means. except for the velocity of the wind.

Means for 25
202 earal ending>

ce. 31. 1899.


