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Tue ToroNto MacNeTIC OBSERVATORY. By R. F. Strpart, DirECTOR.
(Read January 1th, 1899.)

On the recommendation of the Royal Society and the British Association the
British Government determined in 1840 to establish a fixed Magnetic Observatory
in Canada, and it was decided that it should be placed under the general super-
vizion of the Ordnance Department of the Army.  Arrangements having been
completed. Lieutenant Charles James Buchanan Riddell, R.AL. was =elected for
duty in Canada. Leaving his detachment. consisting of four non-commis<ioned
ofticers of the artillery to embark with the insttuments on a vessel bound direet
to Quebee, he proceeded himself to Canada by the move expeditions route of the
United States. Having waited on the Governor-General at Montreal to present a
letter of introduction with which he had been furnished by the Master-General of
Ordnance, and having communicated with the commanding engineer. to whom
he was the bearer of instructions and authority to build an Observatory. he pro-
ceeded to examine different localities which were suggested as convenient sites,
The preference was finally given to Torouto, where a grant of two and a halfacres
of land belonging to the University of King's College was offered by the Council
of the University. The first Observatory bnilding was of logs. rough cast on the
outside and plastered on the inside ; it was completed during the summer of 1840,
and the observations were begun in September.  The operation of the Observatory
as an Imperial establishment was brought to a close in the early part of the year
1853, and was resumed under the authority of the Provineial Government in July
of the same year.

In the autumn of 1853 the present Observatory was commenced, to take the
place of the old building. Very great care was taken during construction to.
insure freedom from magnetism in all the stone used, and all nails and fastenings
were of either copper or zine.  For twenty-three years the position of the Obser-
vatory was, as far as known, faultless ; observations were carried on systematically
and carefully, and results were given to the scientific world which, with those
obtained under the old military régime. have made the Toronto Observatory
famous in the history of Terrestrial Magnetism.

In 1876, however, trouble began with the erection of buildings close to the
Observatory. causing some very small changesin zero values.  Then followed a few
vears later eleetrie light cirenits. which produced a change in the foree instruments
whenever the currents were turned on and ofl'; this dificulty was in part over-
come by the Light Company courteously agreein‘ - to arrange their wires in the vicin-
ity of the Observatory in such a manner that the currents would counteract each
other.  The next difficulty occurred when a large addition was made to the neigh-
bouring buildings before mentioned, tons of iron were used in construction in all too
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close proximity to the magnetic instruments, and much time and labor have been
required to determine the precise effect of this “iron mine’ on the various instru-
ments. It was not, however, until the autumn of 1892, when the trolleys began
to run, that we began to suspect that sooner or later the Magnetic Observatory
would have to be removed to another site. :

The magnetie instruments in the Observatory consisted of those brought out
by Licutenant Riddell in 1846, of which eye readings have been taken six times
each day, and of another set of instruments, consisting of a bifilar for the measure-
ment of the horizontal component, and a balance needle for the vertical foree, and
a declinometer, all of which record photographically.

Electrie cars first ran in Toronto on August 17th, 1892, 'The line firat put in
operation was that on Church Street, which was followed on September &th, by
one on King Street, between George and Dufferin Streets.  During the first few
weeks, while a very small vibration of the needle was discernible on the V. F.
curve, it was generally almost inappreciable, and it was not until September 20th
that the movement increased to an extent suflicient to really impair the value «.f
our magnetic curves. A marked increase of current must have been used on that
day and afterwards.  On October 10th the cars first ran on Yonge Street, and there
was only a very small increase in the vibration, but a decrease of about .000070 of
a dyne was observed when the current was on.

About 10 a.m., January 14th, there was a marked inerease of vibration, and
the vertical force increased about .000200 of one dyne. This disturbed period was
only temporary, and shortly after 5 p.m. on the 17th there was a reversal to the
smaller vibrations. This continued until May 15th, when larger vibrations began
again, and continued with varying intensity during the sammer, whilz the decrease
of the vibr.tion with the current ranged from about .000200 to .000500. This
disturbance was very great between September 12th and October 17th, and at
intervals during the following year ; but there was no radical change in conditions
until December 17th, 1894, when a decrease of V.F., while the current was on,
was changed to an increase, this ocewrring when the ears first ran on McCaul St.
Throughout 1895 the vibration and amount of permanent deflection was very nearly
as it has been since; but on October 15th, the increase of V.F. with the current
was again changed to a decrease, this occurring at the time that the railway com-
pany made certain changes in the feed wires. It is noticeable that, although
several changes occurred in the V.F., it at times having been less with the current
on and at other times greater, the horizontal force showed a decrease on all ocea-
sions with the turn on of the current. This decrease during the past two years
was .000200 to .000500 of a dyne. No appreciable deflection of the declinometer
magnet was noted, the only effect being a continuous vibration, which rendered the
curves very ragged and difficult to read with accuracy.

A study of the traces during the times that the various electric lines were
put in operation, showed that, with the currents ordinarily used, there was little
eftect at three-quarters of a mile, and a further survey with a portable instrument
afforded further evidence in the same direction.

Before definitely recommending that the Magnetic Observatory should be re-
moved from Toronto, the Director wrote to various well-known magneticians, present
at the meeting of the British Association in August, 1897, requesting the favour of
their presence at the Observatory to inspect the photographic magnetic curves
there obtained with the view of expressing an opinion as to the advisability of
continuing the records at the present site, or of removal to some point distant from
electric tramways. Professor Rucker, F.R.S., Professor Carey Foster, F.R.S.,
Professor Fitzgerald, F.R.S., Dr. Van Rijckevorsel, and Professor Frank Bigelow,
were the gentlemen who courteously aceepted the invitation, and were pleased to
sign a statement that, in their opinion, the value of the magnetic observations at
Toronto had been seriously impaired by the trolley system, and advised removal
to some other site.

It 1aen baving been decided to remove the Observatory, a point was chosen
nine miles northeast of the former Magnetic Observatory, latitude 43° 47N, longi-
tude 79° 16’W., easily accessible by railway, and yet very unlikely to be invaded
by the trolley system. At present there is no electric railway within seven miles,
and little prospect of one within five miles for many years.
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The new Observatory, which was commenced in June, and finished during
the early days of September, consists of two parts—a circular stone cellar and an
above ground structure. The cellar is nineteen feet in diameter, the walls two
feet in thickness, the floor conerete, and the roof covered with felt and gravel. in
which, on stone piers sunk in concrete to a depth of six feet below the floor, are
placed the self-recording photographic instruments : namely, the declinometer for
recording changes in the direction of the magnetic needle, and the bifilar and
vertical force instruments for registering, respectively, changes in the horizon-
tal and vertical components of the earth’s magnetism.  Above ground and connect-
erd with the Observatory by a flight of steps, is an erection which is divided into
two portions, in the larger of which absolute magnetic determination will be made,
piers being provided on which to place the necessary instruments, and an adjustable
opening on the roof for transit work ; the smaller portion is an oftice, which will be
heated by a copper stove.

Observations were first made in the new Observatory on September 10th, and
by Oct. 1st all the instruments had been adjusted in their new position, and every-
thing was running smoothly. Results already obtained show that values will difter
but slightly from those obtained at the old Observatory, and a very careful com-
parison was made before dismounting the old eye-reading instruments in Toronto.

Very great care was taken in selecting materials for the building. Every
stone used was tested for magnetic effect, and none but copper and zine nails and
fastenings have been used.

There appears to be every prospect that the new Observatory will be admirably
suited for the purpose for which it was designed, and there is strong reason to
think that the series of observations al Agincourt will be practically a continuation
of the old and valuable series of observations made in Toronto. All photographic
records will be sent for development to the Toronto Observatory. which continues
to be the central office of the Meteorological Service of Canada.






PROCEEDINGS O THE CANADIAN INSTITUTE, 33

Tue GreEAT SUN-SpoT or SEPTEMBER AND OcCTOBER, 18g8. By AxDrEW

ELvINs.
(Read February 18th, 1899.)

The present year has furnished us with one of the finest groups of sun-spots
which T have ever observed ; it has attracted the attention of observers throughout
the world, and I have thought, that as I observed, and made drawings of it on
cach day when clouds did not render observation impossible, it might e of
sufticient importance to bring it before the Institute.

The spot must have been on the eastern limb a day or more before T =aw it.
My first observation was on the 4th when it was inside the limb a day, or perhaps
two days distance. T was struck by its large size, and the black umbra, and as I
thought it would be an important spot T sketehed it.  On the 5th the umbra was
seen to be composed of four parts: (as some think). formed by the photosphere
throwing portions of itself across the dark umbra which is regarded lower than the
photosphere ; such divisions called ¢“bridges’’ or “‘tongues’’ are seen in nearly all
large spots. 1 think they are breaks or divisions in matter lying on, or above the
photosphere ; which permit the photosphere to be seen through the openings or
breaks,

The spot had 2 small spot on the north preceding side very near the
penumbra of the large spot, two or three on the north following side, also very
near or joined to the penumbra of the large spot, and also two following between
the spot and the limb.

On the 7th the umbra was greatly changed ; I could only see three dark umbra
divizions instead of four, the two swmall groups which followed on the 5th had
become mueh larger and contained many black points in & penumbral shading
which enclosed the whole.

On the Sth the three umbras had disappeared, and one large black mass
existed in the large oval penumbra, the north preceding spot was more distant
from the penumbra of the large one than on the 7th, and all the following spots
in the train had become larger and more distinct ; there were also fragments of
penumbra, scattered through the intervals between the trains, larger spots, and
a number of black points on the photosphere too small to show any details.

Being near the sun’s central meridian I estimated its size in the following
manner, roughly of course, but not far from the reality.

Sun’s diameter 800,000 miles, lergth of group one-sixth (}) of sun’s diameter,
=130,000 miles, large spot about one-third of the length of group, equal 43,000
miles.

An extract from a letter written September 9th by Prof. David E. Hadden
will throw additional light just here.

- When I first observed this spot, but a mere line of light separated it from the
edge of the limb, no penumbra being visible except on the north and south edges of
the long umbral line, (a bright aurora was seen the same cvening.) On the following
day penumbra was visible on all sides of the umbra, . . . the changes from day
to day were quite marked. Owing to atmospheric conditions the spectroscope
could not be used until the 6th, when but little or no disturbance could be noticed
in the vicinity of the spot. On the 7th though, a sudden outburst occurred.
When the spectroscope was adjusted at 11.40 a.m. central time, the entire region
just preceding, and for some distance following, the spot was greatly agitated, the
Ha line being reversed and distorted, small black jets projecting from each side of
the line were noted in several places, and on opening the slit slightly, the flame
and spike-like figure of the disturbance could be clearly seen. At 12 noon, intensely
brilliant flames were observed over the large spot extruding from the umbra to the
umbra to the edge of the penumbra on the castside. This phenomenon was particu-
larly striking—the intensely bright scarlet flame nearly in the centre of the dark
abserption band of the spot speetruza being very interesting ; the D3 line was bright,



36 PROCEEDINGS OF THE CANADIAN INSTITUTE.

and Dy, and D2 and many other lines widened., At 12,05 p.m. a small dark line
attached to the Ha line extended obliquely toward the red end of the spectrum in
the region just preceding the main spot. At 1.40 p.m., the entire disturbance
had almost ceased. ™

September 9th.—The central spot in the train scems to be nearer the large
spot than on the 8th, and the nuelei in all have kept changing ; many fine black
points are still visible along the line of the train.

;S?o ]41 . Sopo 5-4£ Fop 4

: .-
‘ 7 .:3

&
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September 10th.—The central spot in the train has moved onward and is now
quite near the large spot. I think the spots must be situated at different depths in
the solar atmosphere, and be moved by currents moving at different rates.
Perhaps a cyclonic motion in a vertical plane nearly parallel with the sun’s equator
might best explain the motion.

I was not able to get a sketch on the 11th and I much rvegret it, fortwo
sketches made on the 12th are very remarkable. The central group which was
nearing the large spot on the 10th, has quite disappeared ; has it ceased to exist ?
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or has it passed beneath the great spot and heen eclipsed by it, or in some way
mingled with it?

I hope photographs which have doubtless been taken will answer these
questions,

On the 14th it was bad seeing but T made a rough sketeh ;o the large spot was
near the limb, one part of the penumbra was on it and only one spot could be seen
following it ; it probably passed over the limb on the 16th which was just fourteen
days crossing the dise, and it came on on the 2nd.

The motion of the earth in its orbit adds about two days to the time which
the sun’s rotation alone would require to enable us to see a spot which i on cither
limh of the sun until it returns there aganin, about twenty-seven days together, and
as this spot was on the east limb on the 2nd, it should be there again on the 29th.
It appeared at the proper time but greatly deereased in size, and quite shorn of
the fine train of spots seen when it was lust visible.

Two spots, however, preceded it : the first must have heen on the limb on the
27th.  Isaw it on the 28th and stated in a letter that the large spot had returned ;
I was mistaken in this, it was too early : the great spot was on the limb on the
29th and my first sketches were made on the 80th.

But the smaller spots which preceded it may have special interest. We
noticed the fact that the spots in the tmin following the large one when it was
last seen approached the large spot and scemed to coalesce with or pass beneath or
above it, and it is possible that the spots which followed it, may precede it now ;
if the westward motion continued during the fourteen days when they were
invisible to us they would have passed to where we see thew now.

On October 1Ist the great spot was well in on the dise; it contained threc
pretty round black umbras and the penumbra was nearly circular, and two spots
preceded it, the foremost one the largest.

From this time the size and activity of the spot gradually diminished. though
oceasionally very bright bridges, and bright points were seen. On the 6th the
three umbras divided, and on the 8th four were plainly visible, the spaces between
them being intensely white. T saw it last on October 10th, near the western limb ;
it was cloudy on the 11th and on the 12th it had disappeared.

I should note that the small spot preceding became more widely separated as
time passed on.

I wish to state here as I have often stated before, that I see no evidence i
this spot of spots being deep hollows in the photosphere ; the drifting of the groups
in the train in September toward the large spot, and the drifting of the spot
preceding it in October, from the large spot render it far more probable that dark
matter floating and drifting in the sun’s atmosphere cuts oft the light of the
photosphere below, and is seen by us as a spot.

It is more than twenty years ago since I called the attention of this Institute
to the influence exerted by sun-spots on the earth and its atmosphere. Prof.
Loomis of Yale was working at that time on the subject, and had shown that
magnetic disturbances and our «wroras are more numerous when sun-spots are
numerous than at other times ; but whether they were directly influenced by solar
disturbances, or are caused by cosmical conditions which affect both earth and
sun was by no means certain. In the case of the present spot there has been a
very marked magnetic disturbance just as the spot passed the central solar
meridian, and at the same time, September 9th, brilliant auroras were seen in
Europe, and also very generally through the Dominion of Canada.

Dr. Vedder and Mr. Shearman have noticed auroras and magneticstorms, when
spots were ncar the eastern limb of the sun; European observers have noted such
displays when the spots were on the sun’s central meridian.

In the case of this spot, in Canada auroras were reported from thirteen
stations on the 2nd of September, and from twenty-one on the 9th, and again on
the 28th and 29th, when the spot had made one complete revolution and was
again on the east limb, auroras were reported from many stations. So in this
instance we have a plus of auroras when the spot was on the eastern limb and
also when near the centre, whilst very few are reported at other dates. In this
case both the American and European observers may be right as to the facts : and
our theories of the cause of the coincidence will have to include both.
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But it is just here that we have found the record of the disturbance of the
magnetic needle of great importance ; for the photographic tracing of the Toronto
Observatory, which Mr. Stupart has placed at the serviece of Mr. Harvey and
myself. shows a great disturbance just at the time when the spot crossed the central
meridian of the sun.  This shows, (or at present seems to show) that the solar
energy passes radially from the sun to the earth. and that the outbreak of spots
causes an immediate transmission of encrgy through-the solar system.

I long ago called the attention of this Institute to the fact that IIURRICANES
have been far more numerous near the period of sun-spot maxima, than minima.
“This ix =0 true that taking the four years near the maximum, we find more than
double the number of oceasions when the wind moves more than thirty miles per
hour at Toronto than we get in the same number of years at sun-spot minimum.

The =pot of September. 1898, broke out during the minimum period, and this
enables us to trace the coincidences with a better chance of sceing and detecting
real connections from chance coincidences than at a time of spot maximum.

In thiz connection it may be of some importance to notice the fact that a
terrific hurricane swept the Windward Islands on September 10th, just the time
when the =pot was crossing or very near the central meridian. and we also had a
most destruetive tornado in the Niagara district when the spot was on the ecastern
limb or near it.

It lLias been found th & asa rule spots at the commencement of a new cycle
arce far from the solar equator, and that they gradually approached the equator
and were as a rule near it at maximum. The spot of September was, however,
near the equator. though we must be near the minimum of the sun-spot period.



PROCEEDINGS OF THE CANADIAN INSTITUTE. 39

Tue OCCURRENCE of GouLp Ix Somt Rocks 1y WestTeEry ONTaRIO. By

J. W. Bawx, Esq.
(Read April 2:ad, 180),

Of many speculations on the orvigin of metalliferons lodes. perhaps none has
attracted more attention than that which ix known as the theory of lateral
secretion. and the ohicet of this note is to discuss in brief its possible application to
some ore deposits of Western Ontario.

Delius in 1770 and Gerhardt in 1781 coneluded that rain penetrated the earth.
tiking up any soluble material in its path, and. afterwards collecting in the fissures
and cavities, gradnally deposited  the dissolved matter with the formation of a
metalliferous lode.  Thix ix a fair description in general terms of the theory of
Jateral sccvetion, and for the next ninety years the idea Iy fallow. In 1873,

Sandberger in Germany commenced 2 series ¢ investigations for the purpose of
dclc) mining whether the theory were tenable, and the ores, v (~m~louc\ and country
rocks of a number of veins, were subjected to eareful analysis, particular pains
being taken to deteet and estimate small quantities of ((‘H.\lll elements.  The
hornblende. augite, olivine and mica of the rocks were isolated. and in them conld
be deteeted appreciable quantities of almost all the clements commonly occurring
in metalliferous veins.  Space will not permit of any lengthened deseription of
these interesting researvches. which resulted in the author’s adoption of the theory,
but attention may be directed for 2 moment to the United States, where steps were
being taken to collect evidencee upon the subject.  Geo. IF. Becker was commissioned
by the Geological Survey to examine the Comstock Lode, and during the work an
investigation similar to Sandber; ger's, though ona much smaller kt.llc was carried
on.  The resuits which were puuhshul in 1882 led the geolgist to the belief that
lateral =ecretion would satisfactorily account for the origin of the lode.

Jo =0 Curtis, reporting on the Silver Lead deposits of Eurcka. Nevada. con-
cluded that the theory was capable of explaining the origin of these ore bodies alzo.
and 2. F. Emmons, in a monograph on the Geology and Mining Industry of Lead-
ville. Col.. describes some experiments which led 1o a similar view.

These opinions were witnessed by an array of analytical results. which dealt
almost entively with gold and siver. gold being determined only qualitatively. In
view of these facts, it was decided to make some investigations upon Ontario ores.
The methods were rendered as aceurate as possible, and. although they differ
somewhat from others which have been used, the (-h.m"w were confined to details,
with. it is believed, heneficial results.

The samples examined were country rvocks. taken from 6 to 10 feet distant
from the vein : the following are the results :

Foley mine—gold Ge. to 17¢. per ton.

Mikado ** . 12¢. 1o 28¢. .
Regina ¢ i 3c. i
Sultana ¢ .- none
Granite. protogene, at least 500 feet from

any vein—gold. ... o Lo none.

In endeavouring to estimate the value of these results, it must be remembered
that more than one interpretation may be placed upon them. I we assume that
the mineral-bearing solution can permeate the rock with a certain degree of freedom.
and this premise is one which we can make with confidence, solutions from under-
garound sources capable of depositing minerals would impregnate the country rock
for ome distance and produce a condition, close to the vein, resembling that
which would result from Iatera) secrction.  For this reason. a series of samples
taken at points increasingly remote from the deposit, would yield results of much
value. if it were possible to estimate with great precision the amount of gold
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and silver in each.  This, unfortanately, is a difficult task ; the amount of silver
present in the rocks and gold ores of Western Ontario is comparatively small. and
the determinations are not sufliciently exact, in that case. to inspire confidence ;
while the amount of gold is often many times less than that which is commonly
reported by assayers as a trace.  In addition to this the examination of the
smples is tedions, and the limited time at my disposal was only sufficient for the
attainment of the results above mentioned ; it k= almost superfluous to add that in
such guestions as this, the evidence can not be too abundant. and shonld ax a
minimum comprise many times the number of results which have been stated.

It is too =oon yet to arrive at any definite conclusion. but we may =tate as a
step towards the final result. that certain country rocks in our western mining -
district contain small but determinable quantities of gold.
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CoLoxEL Manrox Burwenl, Laxp Survevor. By Arcmmsarp Brue, Di-
RECTOR OF THE BURrREAv orF Mings, ToroxToO.

(Read Apnl czad, 1899).

I have vead all the letters and journals of Mahlon Burwell to be found on the
shelves and in the vaults of the Survevs oflice of the Crown Lands Department.
and ifin the use of them I were to follow the example of Carlvle in hisx Oliver
Cromwell T would make a Inrge book.  But Burwell has been dead only a little
more than fifty years, and his journals and letters have not yet attained a richness
of age. not even those of ninety years ago.
The paperis but slightly yellowed, the ink is
but faintly faded. and the penmanship is neat
and flowing. I wuasgoing to say that they are
as legible as if written yesterday. but that
would he an odious comparison in view of the
fact that in our time and in our own city
good writing, like spelling and reading, has
gone out of fashion, if it has not become alost
art. By the end of the twentieth century
the old records of the Crown Lands Depart-
ment will begin to have value. and if the
Burwell papers are preserved until then some
writer on Canada in the Nineteenth Century
will find them out and make them live again
in history. But will they be preserved ?
A few of the letters and more than one-half
of the journals are already missing from their
place, as a consequence. I have no doubt, of
a lack of motive to keep the records of the
office complete, and of the frequent movings
of the seat of Government during the years
of the Union of Upper and Lower Canada—to
Kingston, to Montreal, to Toronto, to Quebcee
and to Ottawa.

Mantoy Brrwetr., I am to write of Mahlon Burwell as a
(From an Oit Painting). Land Survevor. and therefore I shall say
little upon other matters in which as a man
active inafhiirs he took some part.  The lettersand journals indeed deal closely with
the busitiess he hadin hand. and only at rare intervalsis there a gleam of personal
or human interest to lighten up the official soberness. T shall wmake two or three
lengthy quotations from the official instructions and from the journals, to illustrate
the methods of ninety vearsago. and how difliculties were faced. and how work wa=
done as the methods required.  Those were days of military ideas in Canada, and
men of the Civil Service, outside as well as inside. discharged their duties with the
courage and precision begotten of military diseipline.  They were not all exemplary
men in the highest mnks.  Some took advantage of their opportunitics. seeking
especially to enrich themselves by securing valuable tracts of the publie Iands cither
as gift= from the Crown's representative whose favorites they were. or by paying for
them at a nominal price : and the Crown’s sepresentative himself was not alwaysa
man above suspicion.  But in the case of Mahlon Burwell Ihave not discovered the
suggestion of an improper act. He appears throughout alt the papers and letters
as a maodest, faithful servant. and as a dignified and highminded man.

It has been said of Queen Victoria that she reigns but does not govern.  This
could not be said of the Governors of Canada in the days before responsible
government, when George th Third was King.  Francis Gore. who was Governor




42 PROCEEDINGS OF THE CANADIAN INSTITUTE.
of Upper Canada from 1808 to 1816, was every inch a Governor, and the adminis-
tration of the country was in his hands down almost to the smallest detail. He
Kept sowatehfud eye upon the publie domain, and. following the good example set
by Simeoe. he sought diligently to promote its settlement.

In May. 1803, Col. Thomas Talbot commenced the scttiement known by his name
on the <hores of lnkelivie, in what isnow Elgin county.,  Next yearan expenditure of
£250 cwrreney was made nader his di-

reetion in building a road throngh his = 76 - 37
land=.  When Gore beeame Governor T e SR

a memorial was addressed to him by ’ \\
Talbot, prayving for a plan of settle- p N 5 7 v
ment similar to the one adopted in oo AT ///,.;«/14 Z67.
the formation of Yonge street. which B . A
in TalboUs opinion would  result in T /."A‘\m/,’:. t o "/"'“af“’ 7
completing the road to the full extent - Y, ~

of the first intention.  The matter . - Sl et Tegraiels
was referred to the Executive Couneil. © - o S

who reported to the Governor that > o A et
the dist }’i('l to be served by the pro- A “""/"/" ,7/T" “;‘ =
posed road was very thinly inhabited. T TT—m—
that in no other part of the Provinee ) e 7 ‘
was the want of facility of intercourse : '
more sensibly felt and experienced. -

and that the money already expended . 5 A7 »

would be entirely lost to the public i |, "'”'7‘“{'4 a/:;—w

the desien of continuing the road was | s / ,/_r

frustrated. Besides, it was felt that § coee Soeosdias L

a highway extending  through  the
country amd accupied by o good class
of =cttlers would add to the value of
the large adjoining block of land
which had been set apart in South-
wold, Yarmouth and Houghton as the
source of a fund for public schools.

Tt was ll‘wrcim‘c advised that a grant et s B ob ;, 2 M&_

of lots of 200 acres should be made to

persons willing to become settlers on fe /L’z“"ﬂé’/f;:{ 2 —m 7/_)

vach side of the projeeted road. sub-
jeet to these conditions, viz: (1) That %:-

within two years from the time each . . / .
settler was pvlmmvd to occupy a iot c N /\ —/ A 3
he should tild thercon a good and . ’ A s mwrd

suflicient dwelling house of at least 15
by 20 feet in the elear, and occupy it .
in perzon or hy a substantial tenant. ,.,f,m_
(2) That within the same time he
shauld elear and fence ten acres, aand
clearand open up one-half'of the width
of road in front of his lot, and cut down
all trees within a hundred feet of the
road.  But as the lots proposed to be . C :
wranted under thisschemewere partsof I} o T
the kinds set apart for public schools it i C L .
was recommended that land of equal A Pran bkos TiE Loxpoy Towsstie Jorssat.
extent and value should be appropriat- Reduced to %y size.
ed elsewhere for the same object.

The oftice of Surveyor General was vacant at this time, and was occupied by
Messrs. Chewett and Ridout as acting Surveyors General.®  They were commanded

T AACeTE.

“December avih. 180, \urfhn William Halton was commanded by the Lien

cnant Governor to inform
Themas Ridout, Esqui

: that hie had been pleased o .ugpmnx Willizam Chewett, Esguire, to
be tiest clerk in the Sury c.al's office from the fiest of July last, 10 the room of Meo Ridout himself,
promated to the wffice ot Burvever General from the same date. * Mr. Ridout held the place about m;.hlu:n
vears, and again Mr. Chewett became acting Surveyor General. but he never attained the full rank.
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by the Licutenant-Governor—his orders were always in the form of commands—to
send a surveying party into the London District to =urvey and lay out the new
road. and upon the recommendation of Col. Talbot the post of surveyvor was
offered to Mahlon Burwell being his first commission from the Government. The
instructions, under date of March 24th. 1509, were in the following terns;

= In obedicence to s Excelleney, the Licutenant-Governor's commands to us,
bearing date the 17th February, 1809, to send a surveyor and a =uflicient party. as
soon ax the season will permit, to complete certain surveys in the London Distriet
recommended by the Executive Couneil and approved by His Excelleney the
Licutenant Governor, upon a petition submitted to the Board from Thomas ‘Talbot.
Ixq., of Port Talbot. who has recommended you to carry the said =urvey into
exceution.

= You are hereby required and directed without Joss of time, as soon a= the
season will permit. to survey and lay out a road to pass through the aforesaid
townships upon the principle of Yonge street, by making the said road in breadth
one Gunther's chain. and laying out lots thercon of 20 chains in breadth on cach
side of the same. leaving a road on the side lines of each of the =aid townships, and
a road between every five lots in each of the same. of one Gunther's chain.

= For thiz survey your pay will be 7 6 per day. with an allowanee in liew of
rations of 1 3 Provineial curreney perday,

= Your party iz to consist of ¢ight men. that ix to =ay. two chainbearers and
six axe men only. considering the country through which you have to pass is
lightly wooded, by having little or no underbrush.

= The chainbearers will be allowed 2 — per man per day.  The axemen will be
allowed 16 per man per day. ail Provineial curreney. and you will be allowed for
cach ration furnished to your party | 3 Provincial currency per man per day.

== The vation to be of the following species. viz. 13 b flour. § Ih. of pork and
1 pint of peas,

= Yau are to understand that this allowanee to you of 1.3 Provincial curreney
per man per day for ecach ration is to cover all expenses whatsoever. such as
transport. batteaw hire. camp ketttes, axes, tommyhawks, tents, bags. snow=hoes,
ete.

- The chainbearers must be sworn to the faithful discharge of their trust before
they enter upon their operation.  This you are authorized to do yourself. under an
Act of the Provinee of Quebee. no law in the Provinee of Upper Canada having
been made to the contrary @ but it will appear more solemn and have a better efleet
1o have it performed by a magistrate,

= The whole of your party, heing eight in number. are actually to be cmployed
in the field without any subterfuge. as vou will be obliged to make oath to this
fact.  But should you not be able to engage the whole of your party—that is to say
eight men. including axemen and chainbearerss—you are to bear no more nren on
vour pay list than those who are actually employed in the field.

»Should you he under the necessity of dizcharging any of your party hefore
the survey is completed. you must keep four open pay lists for that purpose. which
the person so discharged must sign, whose signature must be witnessed by some
person of respectability (if pos<ible). and those who remain with you are also to be
borne on the =aid pay list. a form of which i= herewith enclosed for your guidance
=0 that the whole of the expense incurred on your survey shall not exceed the
number of men your party ix rated at, which must be sworn to aecording to the
form given,

= You must keep a field book of the whole of your operation, noting evervihimg
worthy of remark. but in particular the white and yellow pine. and the lots on
which it is to be found. which must be so clear and distinet that the whole thercof
may be traced on the plan, not only by a survevor but by any person who can read
writing., which must also be sworn to and returned with your pay lists and
vouchers,

= You must keep a diary or journal. clearly explicit, as how you have
expended your time. in which you must enter everything worthy of remark. par-
ticularly the white and yellow pine fit or not it for masting according to the hest
of your knowledge and belief. and such mines and minerals, ete., that you may
pass in the course of your operation. noting the lot and concession whereon the

.
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same may be found. as directed in your fiekd book, and you must be particularly
careful in your diary or journal to enter the time and names of the persons whom
you engage and discharge, according to their respective dates, <o that the same
may correspond with your pay list. which also must be sworn to and returned
with your vouchers.

* Your pay list and vouchers for your pay, ration and abstract must he in
qud(h uplicate,

- The rough plans of Yarmouth, Southwold and Houghton, herewith sent to
assist you in your operation, on which are laid down imaginary lines upon which
the courses of the road are supposed to run, the situation of which must be deter-
mined by measuring on the side lines of the several tow nships from lake Erie,
until you interseet the road you are to lay out, when it is completed, which must
be returned with the fair plans of your opcmlion, on which must be Iaid down in a
clear and distinet manner the mountaing, hills;, rivers. marshes, meadows and
swamps, or whatever else may oceur that may be remarkable for its singularity or
utility. )

- The principle on which Yonge street is laid out is. that the lots are 20 chains
in front by 100 chains in depth ; therefore it is requixite to observe that whatever
obliquity you may have occasion to make from the concession lines of those town-
=hips hereafter to be run, making Yarmouth as the centre township the governing
one for the three townships, then you will have to caleulate the obliquity of the
same on the angle or difference deviating from the concession lines of the township
of Yarmouth, which Mr. Chewett will explain, and show you the method of calcu-
lating =hould you be unacquainted the nature thereof.  The plans of Southwold,
Yarmouth and Houghton. sent with these instructions, will point out how far this
can lu- carried into execution.

* You must always have in remembrance that you cannot approach nearer to
lake Erie with the rear boundary forming the concession on the road to be laid out
than the rear boundary of the 7th concession in Yarmouth, nor the rear boundary
line of the 4th concession in Southwold from the river Thames, which have been so
far conceded.

+ You must not, however, sct out to commence your operation until such time
as You have reason to believe that the waters have sufficiently left the woods, that
there may be no plea of delay by being obliged to hive your party and to commence
\'(mr operation at an unses wsonable time of the year.

-= A reasonable time when you arrive at Port Talbot will be given to you for
the hire of your party and purchasing your provision. which it is supposed may be
done at one and the same time, and alse for going to and coming from your place
of residence to Port Talbot, and for making up your plans and vouchers, and no
more, and every exertion that a surveyor is capable of in carrying the same into
excention with aceuracy and dispateh is expected from you.””

A party of survevors usually consisted of ten men besides the chief, but as the
woods in the west were supposed to be more open than clsewhere, Mr. Burwell
concluded that he could effect the work with cight men, and =0 that number was
placed i the instructions.  He apprehended, however, that men could not be hired
at the Government rate of wages, as they were accustomed to receive more from the
farmers.  Accordingly the Governor in approving the instructions agreed that
+*should it be impossible to procure men to assist the surveyvor ut the usual price,
Col. Talbot must be requested to certify the lowest wages they are to be had for,
which will be allowed upon this location.”  The regular rate continued without
alteration for a long period.  In 1797 it was the same as in 1809, but in 18135, afler
the close of the war. rates were increased. owing to the higher cost of living.  * The
notice You have taken of the prices of L.\l)m' and Provisions having risen within
the last three or four aears is very cogent,”” Mr. Burwell wrote to \u' Ridout from
Southwold. in November, 1815, -+ Provisions are dear here and Labor is high, which
T expeet is pretty generally the case throughout the Province.  Farmers are giving
from fiftcen to cighteen dollars per month to laborers. which will make it dlih(-ult
if at all practicable in the present state of aflairs, to excente the Surveys required
at the former established rates.  As to myself, T must confess that it is an arduous
undertaking to be in the Wilderness exposed to the inclemencies of the Weather long
at a time. 1t certainly impairs one’s health.  An inerease of pay is (1(‘%\'1])](‘«—‘)!11




PROCEEDINGS OF THE CANADIAN INSTITUTE. 45

it would be indecorous for me to state my humble opinion of what it ought to be.
The circumstances whicn lead you to mention it, are sufliciently known to yourself
as Surveyor General, and 1 shall be content with such additional pay as the
Licutenant Governor in Council shall deem expedient to establish.”  The scale
was made 10s curreney per day for surveyors, 3s 9d for chainmen and 2s 6d for
axemen, with the usual allowance for rations.  In 1818 a new scheme was intro-
duced.  Surveys of townships were let under contract, and payment was made in
a percentage of the lands.  The common allowuance was - per cent., but if the
land of a township was shown to be marshy or the quality ofit poor, the percentage
might be drawn from lands elsewhere.

Sconomy was enjoined upon all surveyvors, and the records show that it was
rigidly exacted.  **You will pay the strictest attention to the economy of your
time,”" Surveyor General Smith advised Abraham Iredell in 1803, *fas the most
minute serutiny will be made in respect of the same.””  There was an audit of the
acceounts in Toronto, and afterwards an audit in London before they were finally
passed. and for this reason all accounts and vouchers were required to ve made out
in quadruplicate.

It will easily be understood that on the allowances for wages and rations a
surveyor could not be generous.  In most caseshe went into the woods without even
a tent. and when it rained the men peeled bark from the trees and made a rude
shelter of it.  But as the bark wiil not always peel. it would happen that the party
had te lie down without any covering, and in the journals of Mr. Burwell there
are frequent notes of this kind of experience.  There was no allowance of tea or
coflee with the rations of flour, pork and peas, and the early records do not give a
hint of any other hbeverage.  But twenty years after Burwell’s carliest venture as a
land surveyor, when Roswell Mount of Caradoe was provisioning a party to lay
out a township on the 8t. Clair river—it was named St. Clair, but has <ince been
divided into the townships of Sarnia and Moore—he began with the purchase of a
barrel of pork, a barrel of flour and a barrel of whiskey.

We have travelled far sinee those early days, as witness some articles in the
allowance of stationery supplied to the surveyor of ninety years ago, for which he
gave to the Surveyor-General a detailed receipt. Oneitem is 25 quills. for although
steel pens were made before the close of last century, they did not come into
general use until the middle of the present one.  Another was a stick of sealing
wax to =eal letters, long hefore the days of the envelope. A third was a piece of
monthglue, so completely gone out of use that a specimen of it would be a curiosity
now. A fourth was ¢ one Indian rubber,”” and a sample in my possession is as dry
and hard and brown as a mummy of the days of old Rameses.  There were also
papers of ink-powder, black and red, but men under sixty may remember the use
of ink powders. Some of us, whose faces have not lost the country bronze. who
lived in the country school sections. twelve miles away from the nearest general
store, may even recall memories of the fluid we helped to compound-in an iron pot
from the inner bark of the swamp maple, with green vitriol and sugar added—ink
of just a slightly deeper shade of purple than Emperors were wont to use in writing
their names, which shone.like varnish on the paper and crackled like burning
brush when the copy-book was opened, and was viscous enough to arrest & house-
fly. T think that I could identify that swamp-maple ink upon the written page
after a lapse of ninety years ; yet, in spite of the scrutiny and microscopic economy
of the audit office, T am =ure that Mr. Burwell was never forced down to the level
of using it. at all events not in his ofticial correspondence nor in his journals.  But
the records afford not a few illustrations of the infinitesimal mind that directed the
audit oflice when Francis Gore was Licutenant Governor.  One is reminded of
Elia’s man, John Tipp, of the South Sea House, who thought an accountant the
greatest character in the world, and himself the greatest accountant in it.  Auditor
is Accountant writ large.

The surveyors often were annoyed by delays in the passing of their accounts,
although it happened sometimes that the Receiver General was more to blame than
the Auditor—when there was no money in the Treasury. This. however, is slightly
a diversion, and I come back again to the subject.

Mr. Burwell was enjoined to vead his instructions earefully, and not to leave
Toronto until satisfied that he understood them ; and he was directed without loss
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of time, as =oon as the season might permit, to proceed with the work. but not
until he had reason to believe that the waters had lefy the woods, so that there
might be no fear of delay by commencing at an unseasonable time of the year, with
himself and his men idle while under pay. T have perused my instructions and
looked over the plws,”” he wrote on April Ist, “as carefully and as much as L
possibly could for the short time I have had them in my possession, and see nothing
to prevent my putting the instructions into execution as soon as time will allow.™
On the same day he drew the allowance of stationery, and having gone to his home
in Bertie township he began to fit out for the enterprise in hand ahout the middle
of May. Four days were spent in making out voucher forms, a fieid book and plans
of the townships, and then he was ready to begin the journey to Port Talbot. T
quote a few pages of the journal.

“Qunday 21st May.  Could not =et out with a Boat on account of the Iee
being wafted to the North =ide of the Lake.

“Monday 224 May.  Believing it would be diffieult to hire men enough at
Long Point or Port Talbot for my Party to consist of, and being ready to set out I
engaged three, by name, Edward Kerr. John and Robert Burweil, Kerr for a
Chain Bearer at 2 6 curreney per day, and the Burwells at 1 6 per day each.  Set
out from Fort Erie and reached Point Industry. It rained all Night.™

Point Industry is west of Point Abino and Sugar Loaf. It is lot 14 on the lake
shore. the most southerly land in Wainfleet. and was patented to David Morgan in
1817. It scems likely, however, that Morgan was an old squatter here. as in the
first edition of D.W. Smith's Topographical Description of Upper Canada (1799),
Industry Point is also called Morgan's Point.

s Tuesday 234 May.  We set out early in the morning, had contrary Winds,
and it rained all day, however, by being assiduous we reached Oustine’s Creek.

“Wednesday 2:bh May. Set out early.  Winds =till contrary, but reached
St Gust at 11 o'clock a.m., and the Wind breezed up so strongly from the South
that we had to put into the mouth of the River for Safety.™

St Gust is one of the several alinses for the most southerly point of Walpole.
In Smith it is called 8t. Dusk or Sangas. and the same name is given to the stream
which empties into the lake just east of it. On the U, & Lake Survey chart the
stream is called Sandusky river, and the point itself Peacock Point.

» Thursday 25th May. Reached Colonel Ryerse’s in Woodhouse, with some
difficulty. by rowing against the West Wind. I embraced the afternoon to enquire
for men to engage, but found none.

¢ Friday 26t May. The Boat I went up in went no farther than Long Point.
I went to Dover in quest of one, and of men to assist me, but all to no efiect.

ssSaturday 27th May.,  Was told that Stephen Bartow of Charlotteville had a
Boat. I went to get it, but he wanted it himself. Made enquiry elsewhere, but
could not hear of any in the vieinity of Long Point, and I found no men to engage
yet.  Mro Mitehell the schoolmaster informed me that Col. Talbot had taken
considerable of pork to his place, and he presumed part of it was intended for me,
also that T could get a sufliciency of Flour there, and finding that I could not get
a Boat. T concluded to set out on Foot. I could not engage any Men.

« Sunday 28t May. Rained severely the whole day, that I could not start.

“3Monday 29t May.  Rained until 2 o’clock P.M. T offered two Indians the
wages allowed, but they said it was too little.  We travelled to the house of
Thomas Welch, Esq., tarried all night. .

= Tuesday 30th May. Set outearly. Mr. Welch sent his son to pilot us to
Big Creek. there being no Road to that place. Found the creck very high in
consequence of the great fal! of rain.  Travelled on to within four Miles of Big
Otter Creck and encamped.  Rained smartly in the night.

- Wednesday 31st May. Hindered =ome time crossing Big Otter Creek, had
to fall a large Hemlock Tree across it, which would have failed us, had not the
Creek been narrower below, that the Banks interfered as it swam down. We had
to fall a tree across Catfish Creek also and encamped on good land a mile to the
Westward of the creek.

¢ Thursday 1t June. Travelled on to Kettle Creek and had to fall timber
across it,—reached Port Talbot after Sunset and it rained in the Night.*”

At the mouth of Big Otter creck is now the village of Port Burwell. named
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after survevor Mahlon Burwell. At the mouth of the Cattish is Port Bruce.  This
streanm was formerly ealled by its Frenel name, Barbet river, and a line drawn
due north from it mouth was the western boundary of Norfolk county, At the
mouth of Kettle creck is Port Stanley. at first ealled Stivling.  The name of this
stream, like the one east of it, has also been anglicised, it having been known in
the days of the French oceupation as the Chaudiere river,

< Friday 24 June. Colonel Talbot engaged William Coyl to go with me at
2 per day it being the lowest he could be engaged for.  Finding it impossible 10
get either Provisions. or men enough to constitute my Pavty at Port Talhot, I set
out for Long Point in a Bark Canoe, that T might be at the return of the Boats
from Fort Erie and engage one to take my Provisions to Port Talbot. The
Weather somewhat unfavorable. that we only reached Catlish creek.  After
conversing with Cotonel Talbot I found myself much at a loxs how to act, his
wishes differed so very much from the tenor of the Instructions I received from the
Survevor General's oftice.”™”

This difference seems to have been owing to undue haste on Colonel Talhots
part. for the letters show that when he had perused the instructions he did not.
disapprove the plan.

o Raturday 34 June.  Left Catfish Creek early but were soon interrupted
by a head Wind. however we proceeded on to the Three Gun Battery and
eneamped.”

The Three Gun Battery is not now known as a geographical term on the
shore of lake Erie, and I have not found it mentioned elsewhere than in Burwell's
journal. Tt is again referred to in connection with a traverse of the front of
Houghton. * Proceeded from Big Otter creck down to the Three Gun Battery.™
the Journal of July 4th notes: ¢ here arve immense Sand hills above the regular
high Banks, from the summit of which is a prospect of all the =urrounding
country.”  Most likely it was a name given to the sand dunes in Houghton., ten
miles west of Big creek in Walsingham, eight miles east of Big Otter creek in
Bayham, and near to the hamlet of Houghton. There are three hill=. which
extend for three-quarters of a mile along the lake. and apparently have been built
up with the sand blown by winds from the beach.  The largest, which is on lot
10 and lies between the other two, is 990 feet long, 300 feet wide, and rises to
195 feet above the water's level. ‘The lake bank itself rises to 70 feet. which is
about the average height from Port Dover west as far as the county of Kent. M.
John Alton of Houghion, to whom I am indebted for this description. has for-
warded a sample of the =and, and states that the material of the hills and of the
beach is as nearly as possible the same. It ix composed almost wholly of grains
of silica, withsmall percentages of felspar, limestone and garnet, all finely rounded.
** You may wonder from its appearance,’”” Mr. Alton remarks, ¢ why it dues not.
blow away. But it has the peculiar trait of holding moisture well, and during a
season of drought one can kick out moist sand at a depth of one or two inches
from the surface.”” The effect is to keep the hills solid and compact, and there
has been little change in their form within the memory of the oldest settlers.
They command the best view of lake Erie to be obtained at any point along the
coast, and a number of tourists visit them every summer.

“ Sunday 4th June. Proceeded on the way, crossed the carrying place, and
arrived at Col. Ryerse’s at night.””

The carrying place from the lake to the head of Long Point bay at the end of
last century was a flat of sand about eight chains wide, according to Smitn. which
sometimes was sufticiently overflown to be used as a passage for small boats. As
late as 1832 there was little or no change in its condition, according to Bouchette,
there being a passage for boats through a small brook when the waters were high,
and when they vere low boats were easily hauled across the slender isthmus. Now
Long Point is separated from the mainland by a wide channel of shallow water.

+Monday 5th June. Went in Quest of a Boat and men to assist me, was at
the General Praining of the Militia and engaged Cornwall Ellis ard his Boat to

alkke my Provisions to Port Talbot.

¢« Tuesday 6th June. I went to Townsend to hire men to go with me, but
did not meet with any.

‘“Wednesday 7th June. I was fortunate enough to procure three Men. by
name John Bacon, John Rice and Jesse Millard. I agreed with Bacon for 2,6
per Day with Rice for 2/, and with Millard for 14 per Day.
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““Thursday 8t June. I engaged Jeremiah Wolfen to go with me for 18
per Day and was all in readiness to set out for Port Talbot, but the Wind blew
contrarily that I could not proceed, and then Wolfen refused to go at all, and I
could not complete my party, but determined to proceed in the morning.

“Friday 9th June. Loaded the Boat ecarly and rowed against the Wind to
the carrying place, or Isthmus of Long Point.  "We took everything across to be
ready in the morning.

‘¢ Saturday 10th June. Loaded the Boat early and rowed against the Wind to
Big Otter Creek ; the “Vind blew hard and we lay by. About 6 o’clock P.M. it
calmed and we rowed up to Catfish Creek by 10 o'clock P.M. there was o heavy
swell and when entering the mouth of the Creek the Boat had like to have filled
and my Trunk and my Papers got wet, by which some drawing Paper was consider-
ably injured.

“Sunday 11th June. There was such a violent sea that it was impossible to
proceed on the way.

¢ Monday 12th June. The Lake raged most tremenduously all day that we.
w-ould not move out of the mouth of the Creck. So I searched for the limit between
the Townships of Yarmouth and Houghton, on both sides of the creeck, but all to
no effect.

tTuesday 18th June. Early in the morning I set out with a pretty rough
Lake and we rowed hard until 2 o’Clock P.M., when we reached Port Talbot.

“Wednesday 14th June. It rained very hard all day that I could not proceed
into the Woods. Colonel Talbot altered his opinion respecting the operation and
did not wish to deviate from the intent of my instructions and I regretted that I
had written the Acting Surveyor-General on the subject.”

These extracts from the journals show the difficulties and dangers which heset
the early surveyors of our Province in parts of it which were the most easy of access
by the best transportation of the time.  To reach Port Talbot from Fort Erie with
assistants and provisions, Mr. Burwell was occupied twenty-four days, and during
much of that period himself and the men were exposed to the stress of weather,
without shelter, and sometimes in peril of their lives; and journeying slowly on as
best they could, on foot through a wilderness of brushwood and briars, or in open
hoat coasting a shore of high bluffs on the most treacherous of all the great lakes,
which in the months of May and June is peculiarly liable to gales that sweep it for
an unbroken length of more than a hundred miles from the south and west.
Today a party can leave Toronto in the morning, take a run of 120 miles in a rail-
way coach, drive fifteen miles across country along a finely graded road, and
arrive at Port Talbot early in the afternoon of the same day. That fifteen miles
<cmbraces the first section of the Talbot road which Mr. Burwell was employed to
survey.  Some of the best farming land in Canada is to be seen there; and if on
reaching the Southwold and Dunwich townline the traveller enquires, he may have
pointed out to him the house where Col. Mahlon Burwell lived with his family for
a third of a century, as well as the little building of red brick where he kept the
register of titles for Middlesex county ; and beyond these the quiet churchyard by
the roadside where, under the shadow of great forest trees, is a grass-covered
anound and a stone with this inscription :

SACRED
TO THE MEMORY
OF
MAHLON BURWELL
WHO DEPARTED THIS LIFE
THE 25TH DAY OF
JANUARY A. D. 1846
AGED 62 YEARS
11 MONTHS AND 7 DAYS.

HE WAS FOR SEVERAL PARLIA-
MENTS A MEMBER OF THE
HOUSE OF ASSEMBLY FOR THE
COUNTY OF MIDDLESEX, AND
FOR ONE PARLIAMENT MEM-
BER FOR THE TOWN OF LONDON,
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In the plan of this paper I have purposely entered into details of the beginnings
of Col. Burwell’s work as a land surveyor, to illustrate the value of his letters and
journals as materials of history, but without a pretence to claborate them into
literary form—for history is not written hastily in broken hours at the end of a
day’s work.  What remains to be done is the harder task of presenting within the
Hinits of a few pages a clear idea of the extent and nature of Burwell’s Iabors dur-
ing the next twenty or more years of active career as a surveyor; or down to the
time when, though still in middie life, his physical powers had decayed and he
was no longer able to exceute a commission from his chief.  *Should His Majesty's
Government require that this township (Dunwich) should be re-surveyed,” he
wrote to A«ting Surveyor-General William Chewett on February 24th, 1832, * may
I beg that you will not order me to perform the service, as my health would really
not permit me to go into the woods at this time,””—and he suggested the name of
another to whom the order might go instead. After that time it does not appeay
that Mr. Burwell attempted any work for the Government «xeept to finish the
surveys of one or two townships which he had commenced long before. A list of
his undertakings from 1809 to 1835 includes surveys in whole or in part of the
townships of Wainfleet, in Haldimand ; Houghton, Middleton and Townsend in
Norfolk ; Bayham, Malahide, Southwold and North Yarmouth, in Elgin ; Caradoc,
Ekfrid. Lobo, London, Mosa and Westminster in Middlesex ; Harwich, Howard.
Orford. Raleigh, Romney, Tilbury IEast and Zone, in Kent; and Colchester, Gos-
field. Maidstone, Mersea, Rochester, Sandwich and Tilbury West, in Essex. The
list alzo includes surveys of the tow ns of London and Chatham (the latter being a
re-=urvey): of Talbot Road E sast, from the west line of Southwold to the east line
of Middleton ; of Talbot Road North, from the west line of Southwold to the junce-
tion with the Longwoods Road in Westminister; of Talbot Road West, from Port
Talbot to the town of Sandwich on the Deiroit river; of the Middle Road, midway
between lake Erie on the south and the river Thames and lake St. Clair on the
north. from the east line of the township of Orford to a point of junction with the
Talbot Road in the township of Sandwich ; of the Brock Road in Wellington, from
Guelph to the rear of Flamboro ; of the north limit of lands purchased from the
Chippewa Indians in 1827, from the northwest corner of Garafraxa to lake Huron ;
besides several Indian l'o;er\’ee in the counties of Middlesex and Lambton.

The survey of Talbot Road East,or Colounel Talbot's Road, as it was first called,
occupied the whole of the season of 1809 and part of 1810; and the work was
pushed on without cessation every day the party was in the \\’oods, the only days
of rest being the rainy days. The limits between Dunwich and Southwold, South-
wold and Yarmouth, Yarmouth and Houghton, and Houghton and Walsingham
were first traversed, the western boundary of Yarmouth being intended as a
governing line, and the most eligible points of intersection for the road were found
in this way. No difficulty was experienced in discovering a suitable location
across Southwold and Yarmouth, and only two courses were necessary in the
former, made to avoid a marsh in which Talbot creek had its source. The south-
ern part of Yarmouth had been surveyed in 1799, where a grant of 5000 acres was
made to Hon. James Baby and his brothers. In the instructions to Surveyor Jones
Yarmouth was described as situated between Southwold and Houghton. The
original intention was to run the road through the seventh concession, but Mr.
Burwell’'s explorations showed that a more favorable route was one on the line
between the eighth and ninth concessions. He reported it as ‘“an extraordinary
place for the Street to pass, there is but Four Chains of Swamp the whole way and
that not bad.”” To the cast of Yarmouth the country aloug the projected line was
broken by gullies and swamps. ¢ All the creeks of any account between Port
Talbot and Long Point,”” Mr. Burwell observ~d in one of his letters, ‘“ come from
the North East to within about eight miles of the Lake, and then run nearly aSouth
course into it.”” This was the real cause of the difficulty of finding an ecasy route
across Houghton—whose western boundary at that time was the east line of Yar-
mouth—for the direction of the road was nearly parallel to the main streams in
their upper reaches, and it crossed many of their tributaries. But a fairly good
route was obtained in the end, which for the last thirty miles eastward lay in a
splendid forest of pines. The terminus of the road was at the eastern line of Mid-
dleton. where the village of Dethi now stands; but the name of Talbot Road has
been applied to one c\tcndmw castward through Cayuga in Haldimand.
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Mention has heen made of the difticulty Mr. Burwell had in procuring <upplies
of provisions for his first campaign.  He was destined to have more experience of
the same sort before the end of the season.  The quantity which he at first thought
suflicient to complete the survey was entirely expended at the beginning of Septem-
ber.  Everything was in such a sitnation that the whole party had to march out,
us clothes and shoes were required as well as provisions.  The first day they travelled
twenty miles and encamped on Big creck.  Going by way of Townsend. the
settlement on the lake was reached on the third day.  But all the flour there had
been sent away, and the only thing to be done was to thresh wheat and zet it
ground. A team was hived to carry a barrel of pork from Col. Ryerse's to Town-
send, and on the fifth day the men threshed seven bushels of wheat and took it to
Sovereign’s mills.  But the miller was not at home, and as a last resort on the
seventh day the grist was ground by one of Burwell’s own men.

On Sunday, September 10th, Mr. Burwell records in his journal; I ook a
Boy and Two Horses whom I had engaged to Pack the Flour and Pork to the
survey on the Old Road, had much trouble on account or Logs, Brush. Driers,
&e., but Reached Big Creek.””  Next day the provisions were packed into Hough-
ton, -cand it took us faithfully all day to proceed SReventeen Miles.” There a
deposit was made, and taking a supply they proceeded to resume work at the
point they had left twelve days before.  Such is an instance from life in Norfolk
county ninety years ago.

In 1810, besides finishing the survey of Talbot Road East Mr. Burwell ~urvey-
ed the southern part of the township of London, which was believed to be suitable
for the cultivation of flax. #1 kept a Proof Linc in the centre of the Towns<hip.”?
he wrote to the Surveyor General's office, ‘‘that my Survey might be as correct as
possible, on which T Proved every Concession Line that I run, by measuvring on the
said Proof line, and can say that the operation is very correct.””  This was the
origin of the name of the road which leads out of the ¢ity of London to the north
boundary of the township. e also received instructions to survey the vacant land
between Houghton and Yarmouth, and to divide it, if sufficiently extensive. into
two townships, under the names of salahide and Bayham. The work was done
accordingly, and under date of February 12th, 1811, the Licutenant Governor
commanded his seerctary to acquaint the Surveyor General that -+ the town=hip= of
Malahide and Bayham are to be annexed to the county of Middlesex.”  In making
this survey Mr. Burwell selected & block of land in Bayham at the mouth of Big
Otter ereek, a part of which was subsequently surveyed for a town plot and called
Port Burwell. Writing of that region to the Surveyor General in June, 1815. he
said : ¢¢ Otter creek discharges more Water than all the small Rivers which disem-
bogue themselves into the North side of lake Erie excepting the Grand River.
When a few drifts are cleared out of it, Boats may descend from the Mills in Nor-
wich to its mouth, at almost any Season of the year. There are beautiful Groves
of White Pine Timber, on each side of the Creek, interspersed with Groves of other
Timber, alternately ; there is therefore no doubt, but what ere long considerable
quantities of Lumber will be conveyed down that stream; from Norwich and other
places to the Lake. It would appear as if Nature had intended the mouth of Big
Otter Creck for a place of greater importance than any other in the District of
London. In my mind it is highly probable that sucl: will be the case before many
yvears, I am about to lay out what Land I own on the East side of the mouth in a
Town Plot.”” At the same time he encouraged the Government to lay out an
adjacent lot held as a reserve for the same object ; and ‘“if it should meet with
the approbation of His Excellency the Provision:d Lieutenant Governor. it would
much facilitate the future growth of that part of the Province, to have it laid out
by the Government, for a Town at the mouth of Big Otter Creek.” But these
bright anticipations have not been realized, and although the town is beautiful for
situation, it has been for many years a finished town. Like its ncighbor town,
Vienna, on the same stream, its glory departed when the last of the Big Otter pine
was cut.

The north branch of Talbot Road was laid out in 1811, the object of it being
to connect the main line of the Talbot Settlement with the road through Westmin-
ster. Its western end is at the Dunwich and Southwold line, where the village of
Tona now i, and it extends eastward through Southwold parallel with the main
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rond. to a point where five roads converge, long known as Five Stakes, but now
called Talbotville Royal.  Thence the road runs north to join the Talbot Long-
woodx Road in Westminster at a place formerly known as the Junetion, but now
called Lambeth, six miles from the city of London.

An instruction was received the same year to survey under the direction of (ol.
"Talbot 2 road from Port Talbot west near the shore of lake Erie to Amherstburg
on the Detroit river. to be known as Talbot Road West. ¢ In surveying the Road
through Dunwich and Aldborough,”” Mr. Burwell wrote to the Surveyor General
on October 24th, ‘“ Colonel Talbot directed that I should begin to number the Lots
from hix Mills and continue to the westward, which I have done, and also contin-
ued numbering them in succession as far as the Survey extends at present : without
regard to the Townships through which they pass.” Work was commenced on
August 26th and was carried on until September Sth, when the survey reached lot
90. near the west side of Howard, and was then discontinued for the scason.

It ix likely that Mr. Burwell had before this time left his home in Bertie, as a
decd dated February 25th, 1812, from Col. Talbot to him of a small piece of land
in lot 24 of the 11th concession of Dunwich, deseribes him as of Port Talbot.* But
the war between the United States and Great Britain, which had been threatening
for several years, broke out in the summer of 1812, and until peace was again
established surveying operations near the frontiers of this Province were suspended.

Only a few references to the war occur in Mr. Burwell’s official letters. and no
information is conveyed in them that he was engaged in military service. The
report of the Loyal and Patriotic Society states, however, that he was active against
the enemy on all occasions and became odious to them. 'T'he letters show that he
was at the Niagara frontier in 1812 and 1813. when fighting was going on there,
and that in the following year, when a small body of American soldiers ravaged
the Port Talbot settlement, he was carried off' as & prisoner of war and his maps
and instruments destroyed. A map of Malden had been given by him to
Proctor when that General was on his way to take command at Amhersthury in
1812, which was afterwards taken by the enemy and destroyed, with his papers.
“'Che Plans of the other Townships I had deposited, with the Instruments and
other appendages of my Surveying Establishment, at a person’s House, where I
thought they would not he likely to be suspected or discovered, but when the
plundering party came through which swept the whole Settlement and captured
me. all was taken and destroyed—and I have not been able to get properly equipped
with Tnstruments yet.””  ‘This was in explanation to the Surveyor General (Novem-
ber 4th. 1815) of the loss of plans of townships traversed by the projected Talbot
Road West. One other reference to the war is worth quoting. It s found in Mr.
Burwell’s journal of the Talbot Road West survey under date of September 1Sth,
1816. -+ I passed the place in Front of Lot No. 177 (Tilbury East) where Major
Holmes of the United States Army had encamped a Day or two, when on their
intended expedition against Port Talbot in time of the late War. I find here, as
well as upon every other occasion, when they have remained all night in our Woods,
they have felled large Trees flat to the Ground all round their Encampment, to
serve as a Breast Work in the event of an attack. Two Field Pieces and ammuni-
tion Waggons were left here by Major Holmes, which were destroyed by the Loyal
Essex Rangers. The Carriages were burnt, and the Guns and ammunition were
carried back and deposited in a Black Ash Swamp where they remained until the
Treaty of Peace.”” The Major Holmes of this record is no doubt the same officer
as the Colonel Holmes commanding at. Amherstburg, mentioned in Sir Gordon
Drummond’s dispatch of May 27th, 1814.

The survey of Talbot Road West was resumed by Mr. Burwell in the summer
of 1816, and under instructions the western terminus was fixed at Sandwich instead
of Amherstburg. The final report upon it was not sent in until the end of 1824.

The first settlements in Kent county were formed upon the river Thames, and
after the Talbot Road began to be opened up a scheme was proposed to the Govern-
ment by Col. Talbot for a main road to follow as nearly as practicable the height
of land between lake Erie and river Thames across the county. This was referred

NMr. Gill, the registrar of London, informs me that M. Burwell was appointed registrar of Middlesex in
1811, and that the first deed was registered by him May 28th ot that year,  The first registey office for the London
and Western Districts was established February 2oth, 1801, and the scat of the office was at Turkey Point, with
Thomas Homer as registrar. The office was afterwards removed 1o Vittoria, and again to Princeton.
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to Mr. Burwell, and reporting thereon to the Surveyor General in August. 182},
he expressed the opinion that the laying out of a Middle Road on the highest ground
or dividing ridge would tend much to quicken and consolidate the settlements
between those waters. The work was entrusted to himself. but as the road as -
tinally laid out extended from a point of junction with the Talbot Road in the
township of Sandwich eastward to the county line between Kent and the present
county of Elgin, it was not completed until September, 1825, The last division of
the =urvey is the most easterly, being in the township of Orford, and as the height
of land there is very irregular it was found necessary to alter the direction of the
road frequently.  There arve in all twenty-cight courses across the township. which
has a width of 64 miles, and only one lot has a straight front. A large tmarac
swamp was met with on the way, and there is a tradition that Mr. Burwell was
nearly defeated in the eftort to find a pass through it.  The =ituation was reported
to Col. Talbot, who with his usual urbanity directed the surveyor to follow
the ridge. ¢ Follow the ridge, if'it takes you to—Hades.””  But I need not say
that Col. 'Talbot used another word.* .

There are many matters of interest connected with surveys of the townships
north of the ‘Thames, and of Indian reserves there and on the St. Clair river and
lake Huron in Lambton county ; and there are also some interesting observations
of natural history that deserve attention.  But these must be left unnoticed in this
paper. in crder that its short remaining space may be devoted to the largest of Mr.
Burwell's undertakings in his later years as a land surveyor.

The Goverament of the Province in 1825 made provisional terms with the
Chippewa Indians of the London and Western Districts for the surrender of 2.200.-
300 acres lying to the north and west of former cessions, and about the same time
it entered into an agreement with the Canada Company for a transfer of 1.000.000
acres of the same land, in a block which afterwards became famous as the IHuron
Tract. By order from the Surveyor General’s oftice of July 6th, 1827, the survey of
the northern boundary of the new purchase was undertaken by Mr. Burwell. and
the work was carried on and completed during the months of September. October
and November. Provisions for the expedition were purchased at Guelph. and
were packed northward to the starting point of the line, at the northwest corner of
Garafraxa. A journal entry of September 19th reads: ¢ et Mr. Galt near
Guelph, who invited me to dine on Friday the 21st Instant at his House near
Burlington Bay; ' and under the latter date is this entry: - Went to Dine with
My, Galt at his House—was civilly treated—an agricultural party—2>Mr. Galt pro-
posed that I should be a member of the Agricultural Society of which he is the
head. T declined. Did not know that it was an agricultural meeting until after
the cloth was removed.  Left Mr. Galt's about 10 o'clock P.M. aud slept at Mr.
Beasley’s.””  This is the nearest approach to a supercilious tone that I have discov-
ered in all of Mr. Burwell’s official writings. But no one conld have more heartily
enjoyed the scorn of the land surveyor than John Galt himself.

The survey of the line was commenced on October 4th.  Ten days were spent
in running 183 miles; as progress was much hindered by denze swamps of cedar,
tamarac and spruce.  Then the head waters of the Menesetung river (now cailed
the Maitland) were reacited. and a very fine country was entered.  During the next
ten days the line was run 282} miles, and the river was crossed frequently.  In four
day= more, during which the survey bure away northward from the river. lake
Huron was reached at 59 miles 39 chains from the starting point.  Storms of rain,
hail and snow were frequent. and the actual running time was only nineteen days.

The return journey oceupied six days, and was made disagreeable by storms
of rain and =now. and by the swollen waters of the river. which had to be frequent-
ly forded. 'The stores of provisions which had been left at various points for the
return trip were found to be destroyed by wild animals, and it was observed that
bears, wolves, foxes. fishers and martens had followed the party along the line. A
note of Natural History is entered in the journal of November 3rd, upon the
authority of the Indians. ¢ The Deer all appear to have left Lake Huron. some
time ago, for the Shores of Lake Erie, where the Snow does not fall so decp. and

* I heard this story from the late John Sinclair, who moved from Aldborough into Orford in 1832 and tonk
up alot on the Middle Road. My father, the late John Blue, was the sceond settler on this road in Orford. have
ing been located by Col. Talbot late in 1826 or carly in 182;7.  His acarest ncighbor was four miles away. and the
weeds were ative with turkevs, deer and wolves.
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this the Chippewa Indians inform me is uniformly the case with thein every
Autumn, to avoid being taken by the Wolves during the deep snow of thiz neigh-
borhood. which is frequently crusted over.”” This is doubtful, and I do nut think
it has been confirmed by observation elsewhere in our country.

The instances are exceedingly rare in which the land surveyor unbends him-
selfin the letters and journals of Mr. Burwell, and one might suppose that the beauties
of landscape and of woodland scenery were un.lppru-mtc(l by him. But over the
Huron Tract he grew almost eloquent. ¢ Notwithstanding the fatigues and priva-
tions attendant on such a tour,”” he reports to the Surveyor General. =T have had
great pleasure in Surveying the purchase line—the country through whieh it pas-cs
is magnificently fine.  The River Menesetunk is about half the size of the Thames.
It is a tine River of pure clear water. Its banks afford numerous cligible situa-
tions for country seats to the right and left. sufficiently elevated and in variety to
add beauty to their appearance, and in general they are easy of access. and the
Flats extensive.  When you are in possession of the Field Notes, Map. and report
of the Survey of the purchase line. and the exploring expedition for the Canada
Company in detail you cannot fail to feel a deep interest in thix part of the coun-
try.® It would le a wonder indeed if astream of o much picturesque beauty
flowed on forever without a poet to write a verse in praise of it. The Menesetung
has its singing lover. and although 1 think his genius has been nurtured overmuch
on the metrical version of the Pralms of Dav ul he sings out of the heart with a
swelling note and a touch of Robert Burn=.+

Unknown to fame thy waters run.
Past groves of living green ;

And all obscure they gently flow
Thy leafy banks between :

Thy beauties ne’er have found a voice.
Thy charms are yet unsung ;

Be mine to sing in humble stl.uns
Thy praise, Menesetung.

No tumbling torrent roaring down
Its rocky bed art thou

Thy peaceful waters murmuring low
Kiss «oft each nodding bough ;

The sombre cedars bathe their limbs
Thy crystal depths among ;

And mirror’d hemlocks sigh to thee.
Oh, fair Menesctung !

The dappled trout in many 2 pool
Their speckled beauties hide,
Or. startled from their shy retreat.
Swift down thy current glide :

* Menesctunk, as the word was written by Burnell. is stated by him to sigmfy m the Chippena language @
spen harbor,  Ina private letter to l\xd\\ul he says: * The Canada Company have called it the Nocton.

anestate of the Father of Lady Goderich in Engiand. and they have called the mouth of the River Gaderich
Harbor.™ Mr. J. €. Bailey. the raifway engincer, who s one of the best of our local authonities. writes in reply
to an cnqu' 27 *Gaoderich, or in that nc:khlmrh«x\d, was called by the Indians Ma-ncesc-tung  So. it the
Maitland river was called afier the village - as the rivers weacrally are-~it should have the word “sesbe” after
1. which mecans a river. and should then rc:ld Ma-nc-se-tungesc-be.  Mc-ms means an l*l'\hd Menisangg, n, at
or on an island 1 Me-ne-ting. an istang in a tiver ; Menestegojerwur, anisland in a rapid.” At ahout 25 milcs
from the starting point of the purchasc line survey it is described by Buswell as **a finc River with Iddands,
gentle banks, and Stoncy bottom,.”

t The writer is my associate in the Burcau of Mines, Mr. Thomas W, Gibson, who was born in the village
of Wroxeter, on the banks of the Maitland.
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The wild canary build= her nest,
And rears her timid young

Upon thy ealm sequestered banks.
Oh. sweet Menesetung !

No lordly ships thy hosom bears.
Slow-moving, one by one.

Unknown, obscure, thou turnest still
Thy bright face to the sun:

But while my heart within me bheats
Till life's last change is rung.

Il love thee stilll and love thee well.
Oh. dear Menesetung !

But if an idea that once possessed some leading men of the Canada Company
had taken substantial shape. the - lordly <hip="" might have become a moving fea-
ture on the bosom of the Menesetung,  Mr. Burwell was strongly imprressed with
the practicablenessof the scheme ; aund in his report to the Surveyor General he ven-
tured the opinion that the river might be the means of aflording greater facilities for
making 2 canal to pass between = banks and communicate between lake Huron
and lake Ontavio than any other that could be sclected for the purpose.  This
river. he observed, passed through o very fertile tract of country, and discharged
itself at a good position into lake Huron, =o that a canal in it= direction could not
fail to produce very great advantages as well in a commereial as in a military point
of view. - In producing the purchase line from its place of beginning. after cross-
ing =everal rills trending in Northwesterly diveetions, I crossed the Menesetunk in
the 21=t Mile at which place it is 80 link= wide. and 15 inches deep. coming from
the North East and aflording I should think a sufficieney of Water for o eanal.
Between the 21st mile and the 45th mile. the line erosses the Menesctunk. which
constantly inereases in size. seventeen times alternately. when it leaves the line
and trends southerly to where it disembogues itself into lake Huron., Itz general
course i= westerly., watering equally well the tract of country not yet conceded to
Hix Majesty’s Government with the late purchase.  The mpidity of its current
will compare with that of the River Thames, or Grand River. exceptina that for
several miles above the outlets of those rivers, their waters are apparvently dead
while the current of the Menesetunk continnes to within half a mile of its entrance
inte Lake Huron.  The Grand River having its soarce nearly upon the summit
level of the Jands between Lake Ontario and Lake Huron. and being sufliciently
Targe to aflord feeders to a canal to both right and Iefi. T coneeive that the difliculty
of comecting itz waters with those of the Menesetunk and the 12 Mile ereck
might be accomplished with more ease. and at less expense of exeavation than
might be at present anticipated. T should think that a position some ten. or
fitteen miles above the Falls of the Grand River might be the best @ from whenee a
connection could be made with the waters of the 12 Mile ereck. along the =ide
of which the eanal could be taken to Lake Ontario. Should =uch o work he
andertaken, and a position selected for crossing the Grand River at. or near the
Fall<. the feeder could be brought from a suflicient distauee up the Grand River to
avoid any increase in the expense of excavation =ave that of the feeder. and then
if it wa= thought expedient. the Canal might be taken past the Town of Guelph,
and conmeeted with head waters of the 12 Mile ereck in Flamboro™ East. not far
from the Road which has lately been surveyed from Guelph to the rear of the
Flambore’s. or if no obstacle should prevent it, pass direetly to the Canal at Bur-
lington Baxy.”  But nothing was attempted. and hewever feasible the project
might have heen when the whole country was in forest. and the streams were full
and strong-flowing thronghout the year. it is scareely possible under present con-
ditions that it can ever be revived.

There arve a number of other interesting matters in the Burwell letters and
Jjournals that T would gladly have touched npon. but my paper is already much



PROCEEDINGS OF THE CANADIAN INSTITUTE. 35

n

toolong.  In the preparation of it one of my aims has been to direet the attention
of others who have more leisure than my=elf. and who possess historieal tastes and
wilt=. to o treasure house of naterial which no one has yer ventured to explore or
work overoand of which the Burwell fetters and journals are o very litthe part,
Jut whoever will undertake to exploit that treasure house with any degree of
intelizence and thorotughness will <oon become convineed that there is necessity
for a new departure i the care of its contents, which ought to be treated as
prosse=sing great historieal as well as oflicial value.  If we cumot have a Reference
Librzory for the Provinee, with a Librarian possessing industry and genius in charge
of it. e~tablished upon the scheme conceived and matured by the Canadian Institute,
let us at least have a Provineial Arehivist, whose office should be the colleetion and
care of every paper. and letter. and record, and document that concerns the public
and ofticial business of the Provinee.

BrocrarHicaL Nortg. The Burwells are an old family. whose homes in
Eugland were in Bedford and Northampton.  More than two and @ half ¢enturies
ago some of them came 1o America, =cttling in Virginia.  They were loyal to
Charles 1. throughout the Civil Wars and some were loyal to George 11 in the
Ameriean War of Independence. In Sabine’s Loyalists u sketeh of one James
Burwell of New Jersex shows that he =erved the King seven years, having
enlisted in 1776, that he came to Upper Canada in 1796 where he reccived 200
actres tor hims=elf and each of his children, that he removed to the Talbot Settlement
in 1510 and died there in 18330 aged 99 vears five month=.  ITe was probably
related to Adam Burwell, but that ix uncertain. The Iatter was also a native of
New Jersey. and came to Canada with his wife and family after the war. The
records show that he settled inthe township of Bertie. and thatin 1797 he receiveda
grant of 350 acres of land for militiry scerviee : but the petition in which his elaims
were =et out appears to be lost. There is o tradition in the family that he had
large possessions in New Jerseyv. and that they were countizeated by the Govern-
ment of the United. States. Adam Burwell spent the Tater years of his life with
hiz o, Col. Burwell.  He died in 1828 at the age of 79, and was buvied beside
the walls of the English chureh in Stc Thomas, His eldest =on was the Mahlon
Burwell of the foregoing paper. who was horn in New Jersey February Isth. 1783,
studied Tand s veving, and through the influence of Col. Talbot got professional
emplovment from the Government.  In 1811 Mahlon Burwell was appointed
Registrar of land titles for the District of Middlesex. and in 1812 he was clected 1o
represent the Districts of Middlesex and Oxford in the Legislative Assembly of
Upper Canada. e held the rank of Lientenant Colonel of militia at this time.
and during the war of 181214 was active against the enemy on all oeeasions, and
beeame odious to them. although there i no record of his being in any battle of
the war. In IST4 o band of Americans raided the Talbot Settlement, and although
Col. Burwell was in his bed. ill of fever and ague. he was carried off” a prisoner
and held for many weeks in Ohio or Kentucky.,  In a =ccond mid his buildings
were destroyed by fire and hix fimily was driven ofll. In 1815 he was established
in Sonthwold, where the Talbot Road erosses the townline between Dunwich and
Southwold, afterwards known as Burwell Park. .\ new Registry building was
crected there in which the office was kept until by anthority of an Act of the
Legislature it was removed to London in May. 1843, Col. Burwell wis re-clected to
represent Middlesex and Oxford in 1516 and again in 1820, A redistribution took
place before the next general election in 1824, and John Matthews and Dr. John

Rolph were chosen to vepresent Middlesex.  They were suceessful again in 1825,
and referring to this contest in a private Jetter to Hon. Thomas Ridout (Aug. 22ad.

1825 Col. Burwell wrote @ Our Election lasted 6 days—when the Poll cloxed the
voles ~tood—for Rolph 340—DMatthews 317-—Burwell 305 & Hamilton 275,
Matthews 12 over me. and many of my Friends not allowed time to vote.
althoush returned to the poll two or three times for that purpose.”  In 1830
Burwell was suceessful in Middlesex, but was defeated in 1834, and in 1836 he
beesme the first representative of London town.  During the whole of this period
he held the offices of Registtar and Postmaster. and was almost  constamtly
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employed by the Goverument asa surveyor of Crown lands.  But in those days
the provisions of the Act for the Independence of Parliament were not as rigid as
they are now. Col. Burwell had a family of seven sons, all but two of whom
were named after great soldiers, viz., Alexander, Hercules, Isaae Brock. Leonidas,
John Walpole, Haunibal and Edward. He had also two daunghters, Louise and
Mary. Of these only Edward and Mary are now living.  All except Alexander
and Lonige are named in the will. which was executed eight days before Col.
Burwell’s death, and Alexander is no doubt the child referred to in a pathetic
note to the Surveyor General (Dec. 20th, 1817) written to explain delay in reporting
a survey in Westminster.  “ You would have received the report long since. had
it not been for a most dreadful circumstance which occeurred in my Family in
October last, which deprived me of the use of my right hand for more than two
months—A little son of mine two and a half years old was scalded to death. and
in taking him out of the boiling water 1 sealded my Hands as rvelated. but my
right hand the worst.”  One ambition of Col. Burwell’s life was to found a family,
and with this object he memorialized the Governor in Council in 1829 for permis-
sion to extinguish his claim for 10,000 acres of land held in small isolated areas
and receive in lieu therveof a block of 10,000 acres on lake Huron. adjoining the
southern boundary of the Canada Company’s territory. wherewith to make an
entailed estate  to his heirs forever.  But no action appemrs to have been
taken in the matter, and the records do not even show that the memorial was
considered. But the idea possessed Col. Burwell's mind to the end. #nd by the
terms of his will it was provided in the case of each of the sons that the lands
bequeathed should be held to himself and his male heirs forever. and in the
event of anyone of the sons dying without issue the lands should descend to the
next son and his male heirs.  + I have willed thus to fasten the before mentioned
freehold estates upon my children and their heirs forever because my own
experience, which has been extensive in this Provinee, and History have =hewn
me that children place less value on that which is given them than that which
they acquire by their own care and industry ; and because I have acquired the
estates so willed and devised by a stedy perseverance and laborious industry
in my profession as a surveyor of lands, of which my heirs can never be sensible :
I exercise this moral, legal and conservative right for their benefit :  And when
advanced in age my heirs in all time to come if they be sensible persons will know
how to appreciate the soundness of my motives.”  Ermatinger. who nas written
unjustly and unkindly of Col. Burwell (Life of Col. Talbot), says he was tall in
stature and dignified in appeaiance.
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THE ILLECILLEWAET GLACIER IN THE SELKIRKS. BY ALBERT PENCK.
From The Journal of The German and Austrian Alpine Society.

(Transtated by D, R, Keys, Toronto, Canada.)

(Read April 29th, 1849.)

The Cordilieras of Canada separate a well-wuiered coast from an arid interior.
The wmoist winds, which blow from the northern Pacific into the interior. on
meeting with the individual chains of the mighty mountain system, give up their
moisture and then pass on, dried out like the Swiss Fohn, overthe valley= beyond,
until they have to ascend anew in order once more to lose their agueous vapor.
Each of the different chains, which, running north and south, form the Canadian
Cordilleras. has. like the Cordilleras themselves, its weather side and its dry side.
This is seen plainly in the course of the snow line. It lies lower on the west
slope of the chain than on the cast side.  He who would view the Cordilleras as
a snow-clad chain must observe them from the west : from the east they appear
as a rocky chain, the ** Rocky Mountains.®’

It is a bare, bald wall which rises above the great plain of North America.
When first seen in Iat. 51° N, not far from Calgary on the Canadian Pacifie
Railway. it resembles the Karwendel chain south of Munich, and although here
reaching a height of nearly 3,000 meters, it is below the snow-line. It is the same
in the National Park near Banff] so rich in beautiful landscapes. XNot till we
approach the watershed between the Atlantic and the Pacific streams, do we see
snow-fields and glaciers. Near the height of land we can see from the railway
the glittering ice upon the flanks of Mount Stephen. It is barely 200 meters
higher than the highest mountains around Banfl, and if capable, like its neighbors,
of supplying ice streams, this is due less to its height than lo its western position.
Its situation brings it further into the snow limit which here must be sought
considerably below 3,000 meters, (somewhere between 2,700 and 2.800 meters
high).

The chief range of the Canadian Cordilleras, the Selkirk chain, lying in the
bend of the Columbia river, likewise appears free from snow when seen from the
cast. These are broad-shouldered mountain masses, which rise to the west of
the broad valley of the upper Columbia near Donald.  The scenery here reminds
one of the wide valley of the Inn with the Patscherkofel above Innsbruek. and
the railway line which leads up along the Beaver Creek encloses landscapes like
those of the Brenner railway. The top of the Roger pass (1314 m.) is, however,
a narrower cut in the mountain than the Brenner; on both sides rmk\ peaks
tower up to 2,800 or 2,900 meters. Then it descends into the xll(‘y of the
IHecillewaet, the milway making the descent by a series of loops. At the same
time & magnificent glacial landseape is unfolded and soon the train stops in sight
of the splcndld Ilecillewaet glacier at the station called Glacier, (1256 m.) This
station was the hc.ulqu.n‘t(-rs of William Spotswood Green* and Topham. Emil
Hueber. + and Carl Sulzer, § as well as H. P. NicholsZ and Charles E. Fay || in
their ascents of the mountains and glaciers of the Selkirks. The passenger trains
of' the C.P.R. make this their mid-day station. Those on board here enjoy a

L\plonlmnx in the Glacier Regions of the Sclkirk range. British Columbia.  Proc. ot the Royal Geo-
graphical Soc.. .ondon 1880, p. 353-  Ameng the Sclkirk Glaciers, London, 18ga.  (This book T had not at my
disposal). Clm\hmg in the Selkirks and the adjaccat Rocky Mountains, the Alpine Jouenal XV1L.. 1895. p. 289.

t1a Hochgebirg von British Columbia, Jahrb, Schweizer Alpen-Club. XXVI., 189091 p. 258.
tBergfahrten im Far West.  Ibid., p. 2qo.
§Back Ranges of the Sclkirks.  Appalachia VIIL., 1893, p. 1o,

Up to the Crags of Sir Donald. Ihid., p. 157.
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spectacle =uch as can be seen on no other artery of the world’s travel.  Seareely
23 kilometers from the station above the dark pine of the primeval forest shines a
ulacier in the perfection of purity.  On the left Sir Donald (3250 m.) raises its
proud summit of rock. from which a comb extends in whose cirques twinkle snow
ticlds and tiny glaciers: the Eagle and Avalanche peaks stand out boldly. On
turning around you see the beautifilly formed pyramid of Mount Cheops, which
although only 2,704 meters high conceals a counple of ‘glaciers on its flanks. If
the loop of the Brenner rilway at Gossensass extended as far as Innerpilersch
and the Feuerstein glacier eame to meet it at Stein. then one would have a
Furopean parallel to the magnificent surroundings of Glacier House, which the
C P RO has erected here, with every comfort in the immediate vicinity of its line.

I could not indeed qite fully enjoy this scenery when I reached Glacier
Sept 3rd, 1897, Teameasa member of one of those (‘\u,cdmgl\ instruetive excur-
sions under excellent guidanee, (our guide was the Director of the Geologiceal
Survey of Canada, Dr. Geo. M. Dawson), which were connected with the meeting
of the B.ALLK. in Toronto. Heavy clouds were collecting over the mountains
and from time to time showers fell.  The plan of ome enterprising members of
our party. to elimb Mount Abbott (2.380 m.) hehind the hotel immediately after
the train arrived. proved impracticable and all our attention was concentrated on
the Hlecillewaet glacier, which was introduced to the travellers as “*The Great
Glacier of the Selkirks=."  The position of its tongue makes it certain that the
snow line here lies very deep.  In view of the small glacier on Mount Cheops and
of ~m.1]] ones ligured I)\' Green on Mount Abbott. T should estimate it at from 2.200
1o 2,300 meters at the highest. which. considering the dryness of the territory
Iving further west, appears vemarkably low.

The way to the glacier leads through the primeval forest with its lofty trunks,
under cedars, Douglas firs. Canadian pines, hemlock trees and balsams, which
conceal it from view, until we leave the wood. There to the south of the road
lies a great boulder which affords an excellent view of the ice tongue, (Point P35
of the diagram). It reminds one to =ome extent of the Rhone glacier : rising with
a4 gentle slope it is traversed by only a few radial fissures.  Above there is a
precipitons ice cascade.  Here the glacier is broken up into individual seracs.
The higher glacial tield. the neve does not become visible, Tt leads across to the
Geikie glacier. A moraine, 70 to 150 m. broad, extends around the tongue and
continues up the sidex in two lateral moraines.  The one on the right, near the
foot of the wall over which the glacier descends, rvises come 30 meters above it.
the one on the left is considerably higher and steeper.  This ground. which it is
plain has only lately been free from ice, is surronnded by a space twice as broad.
on which there is nothing but low underbrush.  Then follows the forest with its
ginnt trees in which lies our point of observation.

There can be no doubt that the glacier is retreating fast.  The flat form of
the tongue shows this. and =till more the moraine in front of it. It can only
recently have been free of ice. otherwise it would certainly have been occupied
by the Juxuriantly growing plants of the land.  As a matter of fact one of
Notman & Son’s magnificent photographs taken in 188§ does not show the
moriaine. At that time the ice reached close up to the underbrush, and was
surronnded by a low wall of boulders which now encircles the space free of ice
with 2 terminal moraine perfectly well defined although only a few meters high.
We have therefore indubitable evidence of the fact that the retreat of the ice m)]\
began after 1888, This is further confirmed by eve-witnesses. When the Rev
W, Spotswood Green explored the neighbourhood of Glacier House in 1888 it
seemed to him that the ice tongue was advancing. for it had overturned =ome
bushes at the northeastern c\trcmlt\

At the same time. however, the Rev. Mr. Green says that at the time of his
visit all the glaciers in the Selkirks bore evidence of retrogression.  Ile mentions
the huge boulders which are met with on the road from the Glacier House to the
slacier. and considers them moraines of an earlier glacier, made up of the
Hlecillewaet and Asulkan,  The lofty tree trunks of the neighbouring forest would
show the period of thix giant glacier to be centuries ago, granting Green’s
explanation of the boulders to be correct. But there can be no doubt that the
glacial high tide (Gletscherhochstand) of the end of the eighties has been preceded
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by one of no long duration. This is shown by the brushwood that girdles the
tongue.  There must have been a =tate of afliirs here not so long ago which
hindered the growth of trees,  The form of the land together with the numerous
boulders, sometimes arranged like a wall, makes it certain that the glacier lay
here at one time.  Just how long ago can be estimated by the botanist who is
faniliar with the rapidity of the gm\\th of plants in the Highlands of British
Columbin.  If i were in the Alps T should not hesitate to desceribe the brush-
wood-covered plain as the growth of =ome twenty years—it reminds one vividly
of the bushes on the former site of the lower Grindelwald glacier.  But the
luxuriant growth of the primeval forest of British Columbia suggests the idea that
evervthing grows more rapidly there than with us.  Be that as it may. it cannot
he s0 very long since that advanee of the glacier took place to which the sharp
boundary between brushwood and forest so plainly points and which is confirmed
by the form and configeration of the land, It certainly belongs to our departing
century.  But it must have been the greatest advance for centuries. for it carried
the ice forward to a wood with lofty tnmks which, me Nnmg at times two or three
meters. must be centuries ohl.  We have thus evidence in the distant Selkirks
pointing to the =ame conclusion as in the Alps, viv.. that the glacial advances in
our century have been the most important for several hundred years.

Visitors to the Illecillewaet glacier are struck by the great purity of it upper
surface, which is specially noted by Green. We have to do with one of those not
uncommon glacial tongues which have no superticial moraines,  This ix no wonder,
for the nevé has no rod\) masses behind, it fills a long valley up to a height of
about 2.700 m. and has besides the Hlecillewaet glacier to the north. an outflow 1o
the west in the Geikie glacier. The =ame arrangement is vepeated i a similap
valley not far to the south, where the Deville snowfickl supplies both the Deville
and the Grand glaciers.  These conditions hear witness to a peculiarly low snow
limit on the rainy side of the mountains.  This lack of upper moraines is hy no
means accompanied by a lnck of ground moraines.  On the contrary. the whole
plain now free from ice is covered with them. Immense quantities of glaciated
stones lie around ; one sees the markings plainly on great boulders.  This mass of
material must have been brought along under the ice. Near to the edge of the
glacier it scems as if it had b(,cn rolled with a broad roller. Broad. flat furrows
are seen extending in the line of movement of the ice and separated by low-arched
ridges. The two luteral moraines consist likewise of ground moraine material.
S0 we have in the main the same conditions as those of the Sonnblick glicier
which 1 deseribed last year to the readers of this journal.  We see again that the
formation of the ground moraines is independent of that of the upper moraines,
To those versed in the subject this is nothing new.

All the small glaciers that T saw about Glacier House are deeply sunk in their
lateral moraines, and therefore seem to be retreating.  The phenomena on the
Ileciliewaet glacier might therefore be generalized to a certain extent. Itz special
aceessibility allows us to hope that it may often be observed in the future. It wa-
therefore my intention to mark its position as observed on September 3rd. 1897,

But unfortunately there was no coloring matter or tar to be found either at the
station or at the hotel. 8o T tried to sketch the position of the tongue in its
relation to the surroundings as far as was possible by counting steps and the use
of the cotpass. The result is the accompanying dmf{mm on the scale of about
1:10.000.

1 reckon the lengtn of a step on the very uneven surface at 0.75m. 1
determined the direction and the distance from the ice of three very marked erratic
boulders, P, P, P;as well as of the Point (P, ) wher? the glacial ereek leaves the
space that is cleat of ice.  These are :

For P, P, . P P,
Magn. North 200 7zsteps. N. 220 26 steps. N. 200 20steps. N 110 223 steps.
True N. 226 34 m. 246" 2o m. 226" 15 m, 136 169 m.

I measured the heights with one of Naudet's large pocket aneroids.  They
are referred to the lmdgo over which the foot path leads to the glacier. Tts height
was 105 m. above the station Glacier.  As the weather was uncertain this estimate.
according to which the glacial tongue would be 1,461 m. high, can lay no claim
to aceuracy.

-
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The tar marks made by Green I was unable to find. At P, however I saw a
boulder with the mark COE. 1895, and at Pgan arrow vn a biocl\ I could not
find out who had made these marks. A railway labourer undertook to paint my
marks (P, P, P, P,).

The ]mtnres on pp. 36 and 57 are prepared from photographs by Notman &
Sonin Montreal.* That on the left shows the glacier in 1888, The ice projects as
far as the bushes and is still comparatively high in the arch. The one on the right,
which I owe to the special kindness of Messrs. Notman & Son, wastaken in October,
1897. The standpoint in both pictures is almost the same. Again one sees the
high woods on the right and the girdle of lower brushwood, with the same inner
border as in the other picture. But the ice has retreated. A wide strip of rubbish
lics between it and the glacier.  One caa plainly recognize the great erratic
boulders which are marked P, and P;. The tongue has not only receded, but
is also very much shrunken. The lateral moraine on the left has at the same time
increased in size.  Above the rocky drift which separates the upper and lower
glacial masses, the ice has also been retreating.

*These are not reproduced in this translation.
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OBservATIONS MADE ON A Tour I CanNapa. By ALBERT PENCK.

A Paper Read on March 16th, 1848,

With 1z illustrations in the Teat.®

From the 38th Vol., No. 11, Sociecly for the Extension of Natural Science, Vienna, 15)S.

( Translated by D. R. Reys, Toronto. Canada).

The British Association for the Advancement of Science met from August
18th to the 24th, 1897, for the second time on Canadian soil, at Toronto, on the
north shore of Lake Ontario. The Government of the British Dominion of Canada
and of the Provinee of Ontario, the Council and population of the city of Toronto,
the great railway companies and all the scientific circles throughout the wide
extent of British North America vied with one another in order to make the stay
of their guests from the Mother country upon Canadian soil as pleasant and as
instructive as possible, and in order to give them the most agreeable impression of
the country. Connected with the meeting were extended excursions, partly in the
neighbourhood of Toronto, partly under distinguished gunidance across the continent
as far as the island of Vancouver on the coast of British Columbia, the El Dorado
of the present and near future,

A week before the meeting of the British Association for the Advancement of
Science at Toronto, the American Society of the same name met from August
9th to the 14th, at Detroit, on the strait between Lakes Eric and Huron. It
was a sign of the excellent relations between Britons and Americans that each
society invited the other; first, the British weve the guests of the American Asso-
ciation, which, realizing the pan-American idea, has members on both sides of the
forty-ninth parallel, then the Americans attended the British Association, which
represents the intellectual unity of the world-wide British Empire. Thus it was
that within a short space of time an cxcellent opportunity was offered of mecting
with American and British scientists in two places which, for that country, are not
far removed from each other. While at Detroit a large number of American
investigators had met with a considerable number of their British fellows, the meet-
ing at Torouto offered such an assembly of British and American scholars as has
probably never before taken place.  One may say with confidence it was a meeting
of the most eminent English-speaking scholars ; one got not ounly the idew of a
British world-empire, but still more of the actual existence of an English world-
speech.

It was my privilege to be invited us an honorary guest to the British Associa-
tion, and I also attended the American meeting in the same capacity. Never can 1
forget the devs which I passed, first in Detroit and then more especially in Toronto,
in a cirele of illustrious men. The excursions connected with the British Associa-
tion mark an extension of my geographical hocizon such as I had never before
experienced. But the recollection of all this scientific gain is rivalled by the
memory of a truly magnificent hospitality which I enjoyed from my piace of em-
barkation to the New World, that i1s, from Liverpool across the Atlantic and from
its western edge across Canada to the Pacific.

The shortest, although not the quickest, way from Europe to Canada leac -
across the North Atlantic to the Straits of Belle Isle, which afford an entrance
between Labrador and Newfouudland to the Gulf of St. Lawrence. By this sum-
mer route of the Canadian steamships from Liverpool to Montreal, one comes
within 800 kilometers of Iceland and 500 kilometers of the south point of Green-
land, and arrives at the most inhospitable part of the coast of America, that of
Labrador. It is washed by the cold Labrador current, which bears the icebergs of
Greenland away south to the Banks of Newfoundland. On the evening of August

* It is unfortunately impossible to reproduce the illustrations in this translation.
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Sud. 1897, the S. S. Lawrentian had veached this cold current.  The temperature
of the-water. which ix taken every two hours. fell suddenty, it became unpleasant
on deck: and on the afternoon of the 4th the fivst icebergs came in sight. Three
peaks arose from the waves like a mountain chain on the horizon.  They <hone
with dazzling whiteness over the gloomy sea.  Then a new one hove in ~ight
further back.  We eame considerably eloser to it and <o it made a more imposing
effect.  Finaliy in the evening o magnificent white pyramid was sighted.  The day
after the cold current made itself felt by a thick fog. which lay heavy over the
sea. The Lawrentiun had to stop frequently to avoid collisions with iceberus;
=everal floes drove past close by, By noon the observation showed us to he near
Belle Isle, but no land in sight.  The steamer stopped again and sounded the fog
horn every tweuty minutes.  Finally in the evening. when the fog lilted a little,
we =aw the light of Belle Isle. after the eannon shots which we heard from time to
time had made known to us already the nearness of this dreaded izland.  The
captain, however, would not risk a night entrance into the clifi-bound strait~. and.
we lay toagain.  The next day, fog again, the Lawreatian advanced at ¢ stand-hy."*
in order to stop again presently.  Then all at once a light streak beecame visible in
the fog, and in a few minutes it was certain that the land was just in front ofu-. A
dark mass of rock rose from the sea, the beach still spotted with snow, although it
was only August 5th. Such is Belle Isle.

For a time we continued our way past ice-floex and icebergs, gloomy land in
the distance and an oppressive fog over it all.  So the first impression of America
at this point, where it is bathed by the waters from the Pole, was exceedingly un-
friendly. Soon, however, upon entering warmer water. the weather cleared and
the rest of the passage through the Gulf of St. Lawrence was very beautiful.

We. celdom lost sight of land.  In the north we saw the round humped moun-
tains of Labrador, and of the northern part of the Province of Quebee. In the
south the forms were quite different—long extended ranges with few divisions
and high level plateaus on top. Such was the north coast of Newfoundland
as we saw it during the rest of August 5th, and such too as =een on August 6th,
were the mountains of §t. Anne, 1200 meters high. on the peninsula of Gaspe,
forming the southern shore of the long funnel shaped inlet which already at
this point usually receives the name of the $t. Lawrence river. On the northern
shore rounded mountains about equal in height still prevail. We are here much
impressed with the fact that we are travelling along one of the most important
lines of disturbance in the geological formation of eastern North America.  Thix is
the St. Lawrence and Champlain line, which separates the primeval Laurentian
Iand in the north, the protaxis of the American continent or the Laurentian ~hleld,
with its oceasional covering of irregularly deposited palicozoic strata. from an old
much-folded mountain chain composed of palicozoic rocks. By this contrast in
form the journey up the St. Lawrence (whose waters are salt as far as Quebee)
acquires a picturesque quality which is very attractive. The forest, which avoids
the coasts of Labrador and Newfoundland. now comes down close to the ~ea in
thick groves, only here and there destroyed by forest fires.  Another feature of the
landscape impresses itself at once on the attentive observer ; parallel lines extend
along the shore at varying distances from the water. Sometimes they appear as
indentations in the declivity, sometimes as terraces in the openings of the little val-
leys of the precipitous Gaspe. as well as of the northern coast.  These are the shore
lines of an earlier sea. indented by the force of the waves, or heaped up by the
rivers, after the great ice age when the land lay one or two hundred meters lower
than to-day, and gradually but unsteadily rose wiin frequent interruption~.  To
every period of rest in-its rise corresponds one of th »sc terrace-like levels on which
the Canadian French are so fond of building their Lttle white houses.

Below Quebec at Grosse Isle is the real mouth of the River St. Lawrence. that
is the place where the fresh water is severed from the salt.  From here to Montreal
the lands=cape is more monotonous, the mountains retreat on both sides and the
shores become lower as we go further inland.  The river itself often divides into
numerous branches.  Yet the journey is not uninteresting,  Only we mus=t not lose
sight of the fact that we have travelled almost 300 kilometers up the river into the
country on a great ocean steamer, and that the river has only by artificial means
become the magnificent waterway that it is to-day. TIn vt ious places canals have
bheen made.




PROCEEDINGS OF THIE CANADIAN INSTITUTE, ()3

Our progress into the interior of the continent made itzelf apparent by an
increase in warmth—August Sth brought great heat, all the more unendurable
beeause a few days before we had been fairly frozen among the icebergs.  In the
winter, however, it becomes bitterly cold; every year the St Lawrence freezes,
and that so hard that they can carry the railway over it at Montreal.  Rtill 1 could
not discover any effect of the moving ice upon the form of the rviver bed, or upon
the transport of boulders. The river bed has the =ame form ax that of streans
which have but little ice, and the accumulation of boulders on the shore is conlined
to places where the clay has been washed down.  Neawr Lothiniere only, it rushes
along between heaps of boulders, and evidently it here traverses a mass heaped up
in its bed during the ice age.

At midday on August 9th I landed in Montreal after a journey by steamship
of 5146 kilometers. T was strongly tempted to stay in the neighbourhood of this city.
where a boss of eruptive rock breaks through the superincumbent Silurian strata
to form Mount Royal, which again bears glacial marvine deposits almost to its sum-
mit. But, it scemed to me more important to o on at once to Detroit in order to
meet the American investigators. Thither I hastened. merely making a short stop
in the capital of Canada for the purpose of viewing the colleetions of the Geological
Survey of Canada. I had then for the first time the pleasure < € meeting with its
director, Dr. Geo. M. Dawson, who afterwards guided the great excursion across
the continent.

In Detroit the opportunity, for which I had been seeretly longing, arrived. that
is to make an excursion under approved guidance to the shores of the great North
Ameriean lakes. These waters are of sea-like dimensions. on their shores the
waves wash down cliffs as on the coasts of the oceans and east up beaches. while
the current along the coast forms spit< and sandbars.  All these phenomena have
been excellently described by Gilbert. and it was a matter of great importance to
me to see them as well as a number of other phenomena.  Above the present shore
line, for instance, there extend others belonging to an carlier period of higher
water levels.  The investigations of Gilbert, Spencer and Taylor have shown that
they are not parallel with the present water line, but have a regular aseent towards
the northeast. This fact is theoretically of great importance, for it leaves but one
deduction possible, that of a general rise of the land which was stronger in the
northeast than in the southwest. Therefore American scientists speak guite confi-
dently of great elevations of the land, of a warping, a bending of the carth’s crust.
while Ed. Suess in Europe gave quite another signilicancee to the phenomena on the
Scandinavian coast, and being dubious as to any general rising of the land referred
them to a movement of the surface of the sea.

To my great good fortune Grove Karl Gilbert himself met my wishes and con-
ducted me around the phenomena which he discovered and deseribed.  After
attending the meeting of the A, AL AL S0 on August 10th to 12th. and visiting
some sunken valleys near Detroit under Taylor's guidancee, T found myself on the
13th in Buffalo, where I was to meet Gilbert.  We first visited the counties on the
south shore of Lake Ontario in New York State, where, like the fingers of a hand
a number of long narrow lakes lie between pleasant shores, then we travelled to
the western extremity of Lake Ontario in order to proceed along its northern bank
to Toronto.

At the very start our journey afforded ws an interesting phenomenon. A long
sandbar entirely separates the western end of Lake Ontario from the lake itself. so
that a wide bay stretches along beside the inland sea.  On this is situated the
flourishing city of Hamilton, built upon a terrace which evidently representsan old
lake shore. From this terrace a broad dike, thirty-four meters high, and scarcely
forty meters wide on top, extends like a railway embankment towards the north,
separating marshland from the bay already mentioned. Tt has been cut through
in the middle, and one can see that it consists of coarse gravel resting on fine sand,
underneath which lies clay. It is a recent accumulation that we have here.  The
inhabitants of Hamilton have no doubt ax to its ovigin.,  The) regard the dike
rightly as the sand bank of a Lake Ontario which stood thirty-four meters higher
and which ecreated also the present site of their eity.  Beside thisolder sandbank
ruus a recent one that converts the west end of the lake into a great bay.
From here on we followed without interruption the old shore line—Gilbert’s Troquois
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line. Everywhere it is casily recognized, here as a elifl] there as a high strand
line (strandwali), then again it develops into @ spit or a dike—an old sandbhank—
across the front of a little valley.  We were thus convineed that we were following
the same higher shore continnally.  After following it for forty-five kilometers we
measured its height at Cooksville, finding it forty-five meters above the lake, and
when [ was visiting the interglacial deposits at Scarboro’ Heights with Prof. Cole-
man a few days later, T met the Iroquois shore line sixty-nine meters above the
lake. It rises, therefore, thirty-five meters within a distance of seventy-five kilo-
meters as the bird flies, that is to =ay in round numbers 0.5 m. per kilometer in a
northeasterly direction.  The old surface of the lake as shown by the [roquoeis shore
line is inclined towards the present one at an angle of almost two minutes. Tt is
out of the question that such an inclination of a water surface could exist, or that
at the time of the formation of the Troquois line the surface of the lake could difter
to such an extent from that of to-day.  We must therefore assume that since the
origin of that shore line the district has heen tilted up by & movement of the carth’s
crust.  This is the same movement indicated by the beach lines in the Gull® of St
Lawrence.  Canadian geologists have found that the marine formations here ascend
in the direction toward southwest.  Their greatest height (250 m.) is reached in
the neighbourhood of Quebee.  This is the middle point in o great aveh-like up-
heaval, which has aftected the whole St. Lawrence rvegion along with the great
Iakes of North Ameriea since the ice age, and which, as Gilbert has lately shown,
is still going on.

The excursion with Gilbert, several trips around Toronto under Prof. Coleman’s
guidanee, finally an excursion which a number of members of the British Association
took to Niagara alls on August 22nd, all gave me an excellent opportunity
to learn the character of the shore of Lake Ontario. 1t is gently rolling and cleared
to such an extent that only a few patches of the original primeval forest remain.
Everywhere stretch waving fields of grain, the well-to-do farmers’ houses are often
hidden in orchards, and indeed even the vine is successfully cultivated in Canada
in the Niagara Falls district. The soil is almost everywhere fruitful.  Itis formed
for the most part from the glacial deposits of the ice age, which are distributed
over flat Silurian strata. On the northern shore of the lake these strata are of
shale, on the south they are of limestone, giving a configuration to the country like
that of the Swabo-Franconian Jura. This is the Niagara limestone formation at
the foot of which Lake Ontario oceupies a position similar to that of the Nedkar
district at the toot of the Rauher Alp. At the point where the Brock monument
is built upon it, giving a wide lookout, this peculiar situation of the lake was very
well shown on Aug. 22nd by Prof. Wm. Morris Davig, the distinguished American
physical geographer. e expressed the opiniou that the land surface aronnd Lake
Ontario, as indeed in all the region of the great lakes (except Lake Superior) has
the features of a steppe-like landscape formed by subaerial denudation, and not
much modified by glaciation, although the latter, as the disclosurer at Scarboro’
show, has been twice repeated. It has blocked up the old water-ccurses, as for
example, a valley that coming from the west emptied into the luke near Iamilton.
The rivers have thus been obliged to find new channels, and have not yet fully cut
them out. The mighty Falls of Niagara bear witness to the youthfulness of its
course. [t has not yet cut through the Niagara limestone formation.

The various trips on Lake Ontario were only a prelude to the great excursions
which were arranged for the members and guests of the British Association after
its close. There were four of them. They all had as their objective point the
island of Vancouver on the west coast of the British Dominion of Canada, but to
send all the numerous participants thither at the sane time would not only have been
mechanically impossible, but also from scientific reasons impracticable. For a
scientific excursion to be instructive must be strictly limited in its numbers.  Con-
sequently the company was divided into groups, each of which had a specialist as
guide. One left Toronto as carly as the 26th, condueted by Dr. Wm. Saunders,
director of the Experimental Farms of Canada. It was specially intended for
botanists and geologists.  The next day the geologists and geographers set out.
Onr euide was the distinguished geologist of Canada, Dr. (i, M. Dawson, who
presides over the Geological Survey with equal practical intelligencee and scientific
breadth of view. He had himself explored a great part of our route, aud as the
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geologist in Awmerica is generally obliged to take topographical observitions, he
was in every way a competent guide over wide regions whose geographical features
had been recogunized by him with great clearness.  Morcover, his personal ami-
ability and constant approachableness helped to make our long journey one in
every way cnjoyable.  With him too was Dr. Coleman, Professor of Geology in
Toronto, and State Geologist of the Provinee of Ontario, who likewise knows great
stretehes of our voute by personal explorations.  The C.P.R. assisted us by many
favours and placed at our disposal a Luge sleeping car in which we lived the next
nine days. There were twenty-seven of us.  Among them I may name the former
director of the (teological Survey of India, Dr. Blandford ; Mr. Lampleigh, of the
Geological Survey in Great Bretain ; the mineralogist, Prof. Miers of Oxford ; the
Professor of Mining and Mining Inspector, Le Neve Foster ; the explorer of Kalfir-
istan, Sir George Robertson ; and the explorer of the Amoor territory, Prince
Kropotkin ; further, the sceretaries ot the Geographical Societies of London and
Edinburgh, Dr. Scott XKeltie, and Colonel Bailey, the librarian of the London
society ; Dr. HLR. Mill,; the Professor of Geography of Harvard University ; Dr.W.
M. Davis, the director of the Museum of Natural History in Manchester; Dr.
Hoyle ; Prof. Armstrong, the chemist ; and the technicists, Prof. Beare and Dr.
Harden of London; as well as the Breslau physiologist, Prof. Hurthle. Our two
leaders and guides were assisted by the Canadian geologists who were working in
the district. Mr. A. E. Barlow was awaiting us at Sudbury, and Mr. McInnes
joined us on the road to Rat Portage.  Finally in Banft we met with Prof. Macoun,
the botanist of the Geological Survey. We had thus every opportunity of being
shown a very great deal in a very short time.  While our company was not of one
profession, we were one in the eager desire for knowledge. The wives and
daughters of some of the members accompanied us, and took o friendly interest in
the magnificent landscapes and broad, scientific impressions which we enjoyed.

We first went north in order to reach the line of the C.P.R.  The richly culti-
vated land on the north shore of Lake Ontario was soon left behind, and we entered
the immense primeval forest which extends from the great lakes northward to
Hudson's Bay. Th.. boundary between the horizontal beds of the Silurian forma-
tion and their subjacent strata, the primeval Laurentian and Huronian rocks, has
offered a barrier to the extensive progress of clearing, and will to all appearance
continue to do so. The Laurentian land has been smoothed off by e glaciers of
the ice age, stretehes of bare rock appear in smooth, humped barrows, the hollows
between filled with loose débris and boulders. This rock, however, does not pro-
duce a fruitful soil like the Silurian slates and limestones; it weathers very slowly,
and since the ice age it has scarcely formed a humus.  Besides the climate is very
severe.  The same conditions prevail as in Sweden and Finland, of which countries
we are also reminded by the character of the extensive Laurentian forest. Round-
ed mountains of moderate height rise irregularly.  Only here and there where they
meet with specially hard rock do they take the form of ridges. Between stretch
marshy plains or lakes full of islands, the only natural interruptions of the gigantic
forest in which we travelled nearly 48 hours, almost 2000 kilometers,

A visit to a couple of mining districts on August 28th and 30th made a
break in our long journey. At Sudbury, the point where the ¢“Soo’’ line branches
from the C.P.R. to Minnecapolis, there is a rich deposit of iron pyrites on the
boundary between the Huronian and Laurentian rocks. Along with the iron it
contains copper and especially nickel, and is at present being worked with great
energy. Inthe neighbourhood anthracite has lately been found in peculiar old slate
deposits, upon which discovery the people of Sudbury are basing hopes that are prob-
ably too high. Weavere pressed by our amiable hosts to go there.  An engine drew
our sleeper some kilometers on, a stop was made ou the line, and having taken to
some rather rough wagons without springs, we continued oar way to Vermilion
Creck. Here we were divided up among a number of Indian canoes and heavy
boats in order to row to Vermilion Lake. All the poetry of the Leatherstocking
Tales at once came vividly back to mind as I was gliding forward upon the peace-
ful, mirror-like water between the trees of the primeval forest. Then our way led
on by a narrow Indian path, a so-called trail into the lofty forest, now clambering
over falien tree trunks, now scrambling through them till we reached the spot in
the middle of the woods where they were in the act of sinking a shaft. There
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under noble trees stood a palling engine and several men were working in the midst
of that lorely forest at what sccemaed to me o hopeless nndertaking.  In the neigh-
bourhood. however. some settlers had already taken up their abode on the good al-
lavial soil.  The forest washurned oy er, only a few charred rampikes rose here and
there : plain log houses were built in which, however, there was an air of comfort.
We also came upon a school in the midst of the forest as we returned.

At Rat Portage alzo. on the houndary between Huaronian and Laurentian rocks,
gold appears.  Consequently this little town at the northern end of the Lake
of the Woods is growing rapidly and the lake is erossed by numerous
steamboats.  The principal deposit Hes on a little island in the Jake ; this mine,
the Sultana, wias the objeet of an excursion for which we were as much indebted
to the municipality of Rat Portage as we had been to that of Sudbury two days
before for the trip to Vermilion Lake. A little steamer took us through the
labyrinth of islands and narrow channels past Indian eamps and burial grounds to
the Sultana, where most of the labourers are Scandinavians.  We had a jolly pienie,
viewed the galleries and workings of the mine and then the active members of the
party hurried to the highest point of the island which had already been cleared of
wood.  The view from above was wide and striking—the lake in the woods, the
wooded islands in the lake, rising as smooth, polished. rocky humps like the point
on which we stood. and a cloudless sky above it all.  Toward evening we went to
another little island where peenliar breeeia appears in the Huronian slate. the so-
called agglomerate ; whilst next morning Prof. Coleman showed us Huronian
conglomerate in the town of Rat Portage.  They can be recognized as such at once
on the surface of the rounded humps, but one cannot strike oft' fragments from
them. They leave it certain that the material of the Huronian slate has here
orginated in the destraction of an old land. Undoubtedly we have in this case a clastie
formation. However, the so-called Laurentian gneiss made the impression on me
of a rock, mass<, consolidated at a great depth, of a bhedded granite somewhat like
the Central gneiss of the Alps.  The oveurrence of the gold of the Sultana mine
reminded me foreibly of that of the Hohen Tauern.  There, too, the gold is found
on the border between bedded granite and dark shate, the so-called Neuern. which
ix exactly like the Huronian of Canada. The exposures themselves did not seem
to me. however, at all remarkable, only T was obliged to marvel how they could
be discovered.  This appliex also to the nickel and anthracite of Sudbury.  Only a
very close investigation of the country could lead to their discovery. Such an
investigation ix in fact carried on by the = progpectors” who traverce North America
in all divections even to the Jdepths of the remotest forests in their search for iron
and coal.

Between Sudbury and Rat Portage we came on the most beautiful landseapes
of the Laur ntian country which, with all its charms. is in general monotonous.
In the night of August 28th-29th we crossed the watershed. some 400 or
500 meters high, between the Ottawa and Lake Superior. which latter we reached
at noon the next day.  The Laurentian country vises 200 or 300 meters above it
and deseends towards 2 with a bold fringe of precipitous rocks.  Its valleys run
under the water. the inlets of the lake extend far into the land. The railway
winds along the shore for about 300 kilometers.  Now it ascends the foot-hills
from which a delightful prospect unfolds it=elf unon the sea-like lake which covers
more space than Bohemia, Moravia and Silesia together: now it passes around
chariing bavs in some of which are friendly havens,

A way had been prepared for it by the earlier shore line of the lake ; the whole
coast up to 120 meters above the level of the water is terraced in the plainest
possible fashion by the old shore lines 1 gorges are to be seen in the foot hills, and
piles of debris in the bays. Tt is the declivity of a mountain range along which we
are travelling.  But from the Nipigon Bay on the scenery changes.  In front of the
Laurentian heights with their irregular rvise and fall. lie table mountains of a
praceful form.  They consist of irregular beds of pre-Cambrian age. whose mighty
tops are of trap.  The boundary between this table mountain material and the
Laurentian rocks is very rauwarkable. At the station. Mazokama, one can see
how the latter is continued with its ivregular upper surface under the former.  One
wets the impression that its typieally characteristic irregularity dates from pre-
Cambrian times. The same thing is scen in the northwest of Scotland, where the
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irregular wavy surface of the old gneiss dips undor the irregularly deposited cover
of Torridonian sandstone.  To this, too, the ~tratified rocks of the Nipigon Bay have
the greatest resemblance. We huve thus in two widely separated parts of the
arth’s surface indications of a pre-Cambrian land surface which was afterwards
renewed.

Towards the west the rounded landscape of the Lawrentians gradually dis-
appears under younger formations. At the same time the forest growth recedes,
it = confined more and more to the singly rising vounded hills and finally
dizappears altogether with these.  The meadow land, which at first only appeared
along the overtlowed districts. begins to be the rule. Within about an hour's
Journey by mil, thiz transition {from primeval forest to praivie is completed @ Rat
Portage is in the mids=t of the forest. Winnipeg. the capital of Manitoba, lies amid
wide level meadows which take in the bottom of the former Luke Agassiz.

This is magnificent farming and, producing the very best wheat.  Immense
as was the forest Lefore, the fields are now cequally boundless, interrupted only
along the rivers by wooded meadows,  The land—an old lake bed—lies there as
level as a table ; the railway. no longer uvbliged. as in the Laurentian district, to
wind in continual curves around the numerous rounded hills, now pursues its way
as though it had been drawn with o ruler. Tostead of stopping as in the forest
once an hour at the little group of houses made up of station. hotel and shops,
andeserving the name of village, the (rain now  passes prosperous villages often
inhabited by Scandinavians, and draws up every twenty minutes at a station
beside which rises a huge granary or elevator.  The harvest is just over. The
fields are mowed in a week. the corn is already threshed and the elevators are
filled. Meanwhile the news has arrived of a failure of the harvests in the old
world.  Joy reigns in Manitoba.  They speak of millions that must pour into the
land.

The journey continues about 100 kilometers over the aimost level bottom of the
old Lake Agassiz before the road. which at Winnipeg attained a height above the
sea of 210 meters; vises as high as 250 wmeters. Then certainly a slope becomes
apparent.  We must ascend the plateau of the erctaceous formation which extends
through Western Manitoba.  We soon reach a height of 500 to 600 meters, and for
S00kilometers this level is maintained with scareely an appreciable rise or fall as we
dexcend into the valleys of the rivers or ascend the water-sheds.  The xoil is still
as fertile as before : alluvial clay prevails. It has just been turned by the plough.
Herve and there we meet settlements with good prospeets such as Regina. the
capital of the District of Assiniboia.  Further west the land changes.  Previously
level or rolling it now becomes hilly. It consists of a number of closely crowded
eminences separated by Ievel marshes.

One pereeives at the fivst glance that the Missouri coteau which we eross
between Mortlach and Ernfold is a true moraine landseape.  But how difierent it
appears here where it lies in a dry climate. from what it is in our richly watered
land.  Not a pond. not a pool. not a bog between the hills, nor any forest on them.
not even a tree or bush : no little rook winding its way through the landscape :
only a monotonous tup and down” covered by a comfortless steppe. For
miles the dry vegetation is burnt away. The land is black with its charred
remains 3 only the white erratic boulders gleam ghostlike from the black plain.
Here and there where the water has been able to remain some time on the level. a
little green appears, the white crusted plains beside it are the remains of a dried
up salt marsh. A group of larger salt lakes. the Old Wives Iakes., persists from
year to year: the bottom of a freshwater lake now drained (Rushlake) serves as a
farm.  Not a house is to be seen for miles. perhaps once an hour the train stops at
a wretched station.  In other respects too the land is desolate, sinee the herds of
buflalo which once inhabited it have been slain. At the station one sces great
piles of their bones which have been collected on the steppe to be ground into
bone meal.  The very bare desolation of the land. however, aids us even in passing
to get an idea of its structure.  Several groups of moraine ramparts can be
recognized, sometimes having a heap of deébris lying in front of them. One is
strongly reminded of the Alpine relationships : but the whole Missouri coteau
seemed to me like a dried up Baltic lake platean.

This great terminal moraine rampart, like its European equivalent, does not
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indicate the end of the moraine formations.  For noc less than 500 km. to the
west up to the foothillsof the Rockies there i= erratie material of Laurentian origin,
such as boulder clay with polished stones. But the predominance of these glacial
forms in the landscape is past. They become secondary features of the scene. the
chief features of which receive their character from the irregularly laid cretaecous,
and superimposed old tertiary (Larumie) steata.  The latter form table rocks
between the valleys, e.g., the Cypress Hills, which bear the only forest in a wide
circumference. A zone of moraines covered with loess is not present : the loess in
Ameriea as in Europe does not reach above 300 to 400 meters. From the Missouri
Coteau, which marks an ascent of over 100 meters, the C.P R keeps at a level of
over 700 m.; only at Medicine Hat. where we eross the Saskatchewan, does it
descend to 655 m. Thix ix the great steppe country on the cast of the Rockies—a
Laind that offers the best prereguisites for cattle raising.  The cattle here are
replacing the buflado, which is extinet. On the literally immeasurable plains one
still sees tribes of Tndians with wagons and some cattle wandering on their broad
paths.

Yet even this is but an artificial aceident in the natural scenery, which with all
its uniformity makes a deep impression on the most rapid traveller.  When the
sun sinks and its parting beams suftuse the dry hills with a subdued ¢low and the
shades of night creep into the hollows while the western =ky ix still gleaming with
bright gold—it ix then one feels the indescribable magnificencee of this scenery and
learns to comprehend that the dweller on the steppe loves his poverty-stricken
land scarcely less than the =ailor loves the sea.  This landscape. indeed, is some-
what like the sea.

In the night of September 1st-2nd our sleeper was uncoupled at Calgary from
the transcontinental train in order to be tuken on to the Rockies afterdaybreak asa
special train.  Clear and sharp on the western horizon of the capital of Alberta
was descried the broken rocky wall, forming in truth the Rocky Mountains.

If one could imagine the Karwendal chain advanced to the very border of
the Upper Bavarian plateau, one might get sueh a view as we had during our
subsequent ride, now from the windows of onr slecper. now from the windows of
the eabuose, and above all from the locomotive itselfl in all parts of which our
members had posted themselves in order to admire the magnificent mountains.
Their vieinity was proclaimed by the geological formation of the land through
which we were passing. Strata of the eretaceous system which had accompaniced
us so far in flat deposits appeared upright and in some places in a folded position.
They form a few not very high ridges parallel to the mountain chaing the so-called
foothills which take the place of a foreland to the mountains.  After a journey of
S0 km., during which we had only ascended at the Bow river 200 m. above
Calgary (.c.. 1.250 meters altogether), our train stopped  on an open streteh at the
foot of the Rocky Mountains.  Refore us rose its bare. bald walls to a height of
1,000 to 1,500 meters.  They consist for the most part of palvozoic limestones
which have been shoved out over the cretaceous strata of the foothills. At the
same time they have been pressad together confusedly whilst the former just at
this point have been only slightly disturbed.  On the border of the Rockies one
sees old rocks turned up=ide down some kilometers away above the younger ones,
and this fact lends a peenliar interest to the profile of the Kananaskix,

After a short stop we went on through the gate of the Bow river, = The Gap,™
into the mountains which here show a rare regularity in their geological structure.
Every chain represents a block of Devono-carbuniferous strata which is raised in the
cast and declines in the west.  In consequence the same suceession of strata is
repeated over and over again as is {ypical for the isoclinal structure.  Between
these palivozoic stratifications extends a trough of cretaccous deposits which the
Bow river follows for some distance to the neighborhood of BaniT.  The palicozoic
strata encroach upon it again from the west. as one can plainly discern from the
profile of the three peaked mountain which bears the name of the Three Sisters,

2,957 m.) Not far away is the highest mountain of the region, Wind Mountain,
3,170 m. high. These lofty peaks exhibit the forms of great mountain chains.
The intervening valleys are broad and level, having their sides bordered with
moraines.  The latter attach themschves to the slope of the mountains stretehing
away in a regularly curved talus. At the same time they support the beautiful
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forest of that region whose farthest outposts extend to a height of 2400 meters,
i.e., somewhat higher than in the central Mps which are 4- further south.  Per-
petual snowliclds are confined to the very highest peaks=. in this region is the
Canadian National Park, its central point is the little town of Bantll where our
excursion ~spent September 2nd. Soon after our arrival the more active hastened
to Sulphur Mountain, (2,270 m.) It i~ a typical isoclinal mountain, with its peaks
breaking ofl’ precipitously to the east and the surfiee of the strata. which might
belong to the carboniferous (I found a productus on the top), sloping less steeply
to the west. The summit is rounded as may be seen from a photograph taken by
Prof. W, M. Davis.  The glaciess of the fee age passed over it and left relies of
the moraines,  On the east at its feet lies the well wouded valley of the Spray,
900 meters deeper. Here bubbles up the warm spring which gives the mountain
its name of Sulphur Mountain. It probably indicates the line of cleavage east of
which the strata buekle up again into the Rundle mountain, (2,950 m.)  To the
west beyond the wooded Sundanee valley. there vises another isoclinal rampart,
the Bourgean range (2990 m.)  Herve cirgques have been eut in the mountain ridges,
between them the forest ascends much higher on the sides of the mountain than
in the domain of their débris-filled floor=. .\ portion of the valley of the Bow
river running in a transverse direction cuts ofl’ the salphur moantain and its
ncighbours to the north. Inthe broad. woody valley the river meanders along with
many windings= and in several places hachs up =0 a~ to form a lake, white beyond
rise new isoclinal mountains, among them the splendid rocky form of Cascade
Mountain (2,986 m.) This transverse valley continues to the cast, but on
reaching the trough of ceretaccous formations above mentioned the Bow River
leaves it. Evidently it onee followed this valley through the Devil’s Gate out
into the plain. The magnificent surface of Lake Minnewanka (Devil’s Lake) some
distance away indieates its deserted course.

For a long time we renmained on the top of Sulphur Mountain lost in the
contemplation of the magnificent beauty of the pamorama. The ahmost geometrical
regularity of the stratification. which showed only here and there by slight curves,
as at Cascade Mountain, that it is due to a folding process,impelled onue irresistibly
to the consideration of the problem of wountain formation.  But the geographer
wis enchained no less by the regularity of the internal form, the alternation of
almost reetilineal valleys both longitudinal and lateral, and many peculiarities in
the course of the valleys.  Indeed the outermost advanee post of Rundle Mountain
is quite cut off by the Bow River as the Tunnetl Mountain,  The opinion was
generally expressed that it is scareely possible to imagine a finer field than the
neighborhood of Banfl for special study in stratigraphic geology . geotechtonies and
geomorphology.  'Phe basis has been adready Jaid by the topographical and
geological survey of Canada.  The former prepared a special map of the National
Park on the scale of T to 40,000, the latter had a transverse prefile taken through
the whole Canadian Rockies o as to cut through the region about Bandll by R. G,
MceConnell, and Dawson himself has eaplored the neighbouring erctaceous trough.
At the same time the PR hotel offers headguarters comfortable enough to
satisfy the claims of the most exacting.

From Banfl' the railway continnes up the Bow river. then for a short distanee
in the transverse valley mentioned above. then again in a longitudinal valley
running close by the watershed here formed by the Rockies.  In the west one sees
their proud snow covered heads which now regularly eaceed 3000 meters in height
and bear considemble ghicial arcas on their shoulders. Mount Lefroy 5,355 meters
is the highest. That the chain rises farther north to 4755 meters in Mount
Hooker, and even to .80 meters in Mount Brown. as is given on our maps, is
very much doubted by Sulzer and Hucber who during their jonrney among the
Selkirks nowhere saw any such giant= vising from the Rockies, The Hector Pass,
a very narrow gateway 1,614 meters highe aflords a passage from the Hudson Bay
Territory to that of the Pacific.  This height is casily attained from the east. We
follow the Bow river to Lagman (1.503 m.) without having an) real engineering
difficulties to conquer. with mcavermge aseent of anly 2.8 per cent. Faen then it
i only a matter of ascendi 111 meters in a distanee of 11 Klometers, and we
are in a saddle in which many  cones of deposition: display themselves, But then
we must deseend 348 meters in only thirteen Kilometers, This is undoubtedly the
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magnificent portion of the whole C.P.R., where the (rain in three quarters ol an
Itour running time with a tall of 27 per cent. loses all the height it had gained from
the foot of the Rocky Mountains.  Slowly it glides down the steep slope, incessant
is the grinding of the brakes.  Only with ditliculty has room been found for the
road on the steep rocky walls which descend to the foaming and rushing Kicking
Horse River. It picrees through them in tunnels and leaps from one side to the
other on lofty bridges.  The deeper it descends. the higher rise the mountains ;
at Field our next stop we have the heautifully formed pyramid of Mount Stephen
(3,188 m.) rising almost 2,000 meters close above us,

The stratification of these  highest portions of the Canadian Rockies s
comparatively  simple.  Enormous Cambrian  strata appear to lie almost as
they were deposited.  In consequence they reeall to ~ome extent the Ampezzaner
Dolomites, the names often indicating  their regular arvchitectural  strueture :
thus we have a Castle and a Cathedral mountain. They offer difficult prob-
lems to the climber: in the neighborhood of Laggzan the first aceidents of
Canadian - mountaineering have happened. Further west near the Coliambin
river the mountains become more irregular in their build. The fall of the
strata becomes more precipitous and ix almost exelusively eastern. At the same
time Silurian deposits appear, hemmed in by the Cambrian ones.  According
to this the =tructure of thc Rockies taken as a whole is about as follows :
Younger palieozoie strata. Devono-carboniferous in the east and Silurian in the
west, dip on both sides towards the middle of the mountains.  There we find
the oldest palicozoie rocks prevailing in more or less jirregularly disposed undula-
tions.  But thix holds good only for the Rocky mountains in Canada. When 1
crossed them afterwards= on the Great Northern Railway. =outh of the Canadian
boundary. I found only strata inclining to the cast. The whole zone of the chain
as at Banffis lacking at the Maria Pas<. In the valley of the Kicking Horse River
we descend from Field at first rather rapidly, and from the many windings of the
roaudd we enjoy various splendid views of the proud ghicier bearing peaks of the
Rockies.  Then we enter anarrow gorge whose wallz rise threateningly several
hundred meters above us. The road winds so that we can oceasionally sce the
whole train from our car window, Nowhere any inhabited places, the stations
are only watchmen’s houses.  Then all at once another picture. We come out of
the narrow gorge into the valley of the Columbia viver. Iving only 770 meters
above sea level, Tt is broad and wide. along its slopes =treteh broad terraces like
the Mittelgebirge in the valleys of the Inn and the Adige. a heavy forest covers its
floor which the river traverses in many windings.  One has the impression of hav-
ing reached an impertant beundary line in the mountains.  Ax a matter of fact
one has on the cast the Rockies formed exelusively of palicozoie strata. and on the
west rise the vavious chains which Dawson calls the Gold Ranges.  They conceal
the rich gold deposits of sonthern British Columbia.  especially the Keotenay
district. only recently opened up. in which the town of Rossland arese in the
shortest time on record, as well as the older Cariboo district. Also the Klondyke
of the north, which was opened up last summer and electrified all Ameriea, scems
to belong to this zone.  There appear in it, alongside very old sediments perhaps
belonging to a pre-Cambrian age, also archican rocks.  Our line of demarcation
may be followed morphologically for a long distance.  From Donald, where we
are fiest convineed of it significance, we can follow it on the map for 700 kilo-
meters in a northwest direction. as a great longitudinal valley to which the Upper
Fraser and the Peace River belong, and in o southeast direction to the Upper
Kootenay and then into the valley of the Flat Head River for another 600 kilo-
meters at least.  Thix ix a magnificent parallel to the great valley-gorge which
separates the northern Alps from the Central Alps, and the resemblance holds good
also as to seenery.

If the journey throngh the Roeckies reminded me often of the Alps, now of the
Alps in North Tyrol. now of the Kofel of the Dolomites, the rest of the journey
throngh the first of the Gold Ranges, the Sclkirks. reminded me often of the
Brenner road.  The milway passes through a narvow defile. such as seems to
characterize the openings of the tributary valleys of the Colmmbia River. into the
Beaver vatley.  Then it runs along the slope of the now widening valley, strikes
into a neighbouring ravine and after an ascent of 540 meters, distributed over thirty-
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two kilometers, we reach the Rogers Pass (height 1,310 meters), a deensaddle in the
mountain, while the peaks rise steeply on both sides to a height of 2,780 and 2.800
meters.  An outlet between the precipitous walls seems scarcely possible : then all
at once the train rounds a corner and far below it appears the Hlecillewaet River,
to which it must now descend in great loops, passing frequently over high frail-
looking trestles.  As we do so guite a surprising mountain panorama is unfolded.
Glaciers here recline against mountains only 2,700 meters high, and in the neigh-
bourhood of the highest peak of the group, Mt. Sir Donald (3.250 meters). they
cover considerable space. A turn of the road brings us quite close to the magniticent
Hlecillewaet glacier whose tongue oniy ten years ago reached immediately up to
the lower shrubs, from which it has now retreated a distance of almost 170 meters.
Not far from this glittering tongue, which is remarkably free from deébris, rise the
mighty giant trees of British Columbia.  Evidently the snow line is here very low.
Its height must be reckoned at 2,200 or 2,300 meters, that is lower than upon the
summit of the Rockies, where it must be put at 2,700 to 2,800 meters. and
far deeper than on the eastern edge of the chain. where peaks of 3,000 meters in
height fall below it. The snow line sinks considerably from the interior of Canada
to the Pacific. At the same time it is much lower on the west side of every chain
than on the cast side.

As at Banft' in the Natiowal Park and at Field below the Hector Pasz. xo. too,
at this supremely picturesque point, the C.P.R. has built an excellent hotel
near the station Glacier, only a few kilometers from the end of the Illecillewaet
glacier.  ‘This place is frequently made the headquarters for mountain tours in the
Selkirks as well as being an excellent point to break the long continental journey.
Our excursion also stopped here. but bad weather prevented us from making any
use of September 4. We were obliged to content ourselves with a visit to
the tongue of the IHlecillewaet glacier, of which I gave an extended zecount in the
Journal of the Alpen Verein for 1898.

Asat the Hector Pass, =0, too. at the Rogers Pass the ascent from the cast is
casier than the descent to the west. The westward flowing river is in both cases
the stronger @ it works away with energy at the deepening of its upper channel
and as at the Kicking Horse River, so. too, at the Hiecillewaet the milway has
difficulty in reaching the level of the valley.  This is done by a fall of fifteen per
cent. in a streteh fourteen kilometers in length.,  Then road and river descend
together until the latter must enter a deep defile to reach the Columbia, It was
here dammed up very high with driftwood. The track follows it with ditliculty.
At Revelstoke both have got down to the level of the great water-avtery @ it has
circumvented the Selkirks in a great curve to the north and descended to a height
of 430 meters in doing 0. This is a level which we had passed away back on the
prairics near Winnipeg. 1,200 kilometers from the eastern foot of the Rocky Moun-
taing, and higher than this we scarcely get as we continue our journey west-
ward. Even the chain west of Revelstoke, with its glaciers and peaks 2,700
weters high, which separates the waters of the Columbia from those of the Fraser
river, is crossed in the Eagle Pass at a height of only 610 meters.  Here we pass
quite gigantic moraines with quite enormous erratic boulders.

The ralleys within the Canadian Cordillerax lie considerably deeper than the
prairie and steppe-land on their castern borders. At the same time they ave partly
submerged, that iz, they are occupied throughout their entire breadth by long and
deep Iakes, which not only follow the long valleys, especially in the region of the
Columbia River, but also often assume very complicated shapes ; the Shuswap
Lake, which the Thompson River drains into the Fraser, reminds one, for instance,
of Lake Lugano. Great deposits of sediment, as well as old deltas and shore lines,
of which we counted not less than six at Revelstoke, reveal the fact that these
lakes were once far more extensive. These deep valleys, rich in lakes. are really
confined to the Canadian Cordilleras ; farther south in the United States the space
between the Rockies and the Sierra Nevada has not been broken up into valleys
but appears as a uniform unbroken highland. This difference may probably be
attributed to climatic causes. The Canadian Cordilleras are richly watered and
supply mighty rivers. The regions to the south are dry and have no channels that
reach the sea.  But in consequence they have no way of being cut through, while
such a power is working in the Canadian Cordilleras to a great extent and. as i<
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results, the valleys, prove, has been operative in the past also. This cutting up ot
the Canadian Cordilleras in comparison with the American is under such cir-
cumsanees an indication that the general arrangement of the rainy districts on
the west side of the Pacific has experienced no essential change for a considerable
time but only vscillations.

It was already evening when we passed the Shuswap lake on the 4th of
September, and that night we went past the Kamloops lake. Thus those of us
who did not return by the C.P.R. lost the impression made by these great lake
surfaces with their peculiar surroundings which form the rather dry plateau of the
Canadian Cordilleras, lying enclosed between the Coast Chain and the Gold Range,
an outpost of the great arid territory of the United States and like this latter
distinguished by the outcrop of late voleanic rocks. On the morning of
September 5th we found ourselves far down on the Fraser River which, for a
while. follows a cretaceous trough on the eastern border of the Canadian Coast
Range.  These mountains rise not far from its banks to a height of 3,000 meters.
But their proud heads were concealed in the clouds ; our view was confined to
the valley which indeed had enough to offer us. As a mighty stream the Fraser
rushed along ; we follow it upon a terrace of varying height. In several places,
as for example at Hellgate, the valley narrows to a gorge, its walls rise over
1.000 meters from the river, which above such places seems to be dammed up,
and has left plain highwater marks twenty meters above its Scptember level.
Laboriously and by astonizhing feats of engineering skill the railway finds room.
Here and there in the distance one sees Indian camps, inhabited by fishing parties
and surrounded by platforms full of dried salmon. Besides these there are
Chinese immigrants.  They travel in bands along the railway line. The forest
grows more and more luxuriant, the single trees rise like giants. Everything
combines to make the journey through the Fraser canyon, as the magnificent
valley is called, 2 most magnificent one, full of unique experiences.

The Fraser River gives the C.P.R. an outlet to the sea. It finds its way
there south of the Canadian Coast Chain, where this range makes an obtuse angle
with the North American Cascade Range. At this point it has descended to a
level tess than sixty meters above that of the sea and is bordered by broad alluvial
plains.  The projection of its great delta lies in the above-mentioned obtuse angle.
Here rises beside it the volcano Mt. Baker, 3,256 meters high. A heavy rain
shower as we were passing deprived us of this fine scenery : our view was con-
fined to the delta, in whose great gravelly masses were embedded numerous tree-
trunks which the river had brought down. A dense and lofty wood extended
originally on all sides, but is now already cleared to a considerable extent. Here
in an angle of the Straits of Georgia which the River Fraser has not yet filled up
is the c¢ity of Vancouver, and here in a forest of gigantic trees still preserved in
part, and within sight of the mountain is the terminus of the Canadian Pacific
Railway. The line across the continent from Montreal to this point measures
4.677 kilometers : it is a journey of five days and six hours. Of this 946 kilo-
meters and thirty hours’ travel are taken up in traversing the Cordilleras.
Certainly the longest mountain road in the world and everywhere uncommonly
beautiful. more than three times as long as the longest of the Alpine railways—the
Brenner line.

A large river steamer broughtus from Vancouver through the Georgia strait
in eight hours to Victoria, on the Island of Vancouver, the capital of British
Columbia. It was an uncommonly instructive journey. The sky cleared, and
the continental Coast Chain, 2,000 meters high. and the almost equally high
mountain= on the Island of Victoria hecame partially visible ; between them we
glided nlong over a surface smooth as a mirror, approaching a few small islads.
which consist of evenly deposited cretaceous strata, and passing rapidly by the
Tow alluvial Iand.  All the banks are bordered with driftwood, brought down by
the Fraser to the sea, which its muddy current troubles for a long distance from
its mouth. By this one could realize vividly the geographical conditions under
which originated the cretaceous styata that traverse the Canadian Cordilleras,
They must have been deposited in narrow arms of the sea like the Strct of
tieorgia, in the neighbourhood of great rviver mouths which provided the wood for
their coal deposits. Thus the present topography of the country still preserves
features of times long gone by.
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I got a very convincing assurance of this by a visit to the Nanaimo district
and the Wellington coal mine, on an excursion participated in on September 7th
by all the members of the various parties which had now re-united in Victoria. There
at Nanaimo I saw conglomerates, which were evidently the product of the rolling
action of the stream, old river pebbles, and T collected at the rubbish heaps by the
coal-pits impressions of the leaves of trees. Nothing here indicates the nearness
of the cretaceous sea, but south of Nanaimo in the same complex formation a rich
marine fauna has been found.

The trip from Victoria to the above-mentioned coal district marks the end of
my journey in Canada. Once more it led through a highly interesting landscape.
The Island of Vancouver, which forms the fifth zone of the great Canadian
Cordilleras, only partially rising above the waves, is covered in its deeper parts
with a forest, the equal of which it would be hard to find. The Douglas firs, some-
times 100 meters high, form dense groves; with the prevailing dampness, forest
fireg, of which the Rocky Mountains afford many sad traces, can hardly arise.
The train steams along under giants centuries old ; only in a very few places have
clearings been successful.  They still rise in close proximity to Victoria, where the
friendly and comfortable frame houses of the European settlers have a dwarflike
appearance beneath them.

Here in Victoria where the excursionists enjoyed the friendly guidance of the
inhabitants, there arve still very striking traces of the glaciation of the ice-age,
which. proceeding from the continent, covered the lower parts of Vancouver
Ixland with ice. It erossed the fjord-like bay which forms the geographical reason
for Victoria, at a right angle and therefore the bay cannot be considered the work
of the ice. Tt is a submerged valley which shows that a sinking of the land has
taken place. This sinking has now changed into «a rising. The coast between
Victoria and Nanaimo is accompanied by extended terraces. Thus we have on
the Pacitic coast the same phenomena as on the Atlantic shore of the great British
Doeminion in North America.  As far as the traces of the ice-age extend the coasts
are embayed, the outlets of the land valleys are under water and we find at the
same time shore lines which hetray the fact that a rice has taken place since the
ice period. It has not been strong enough to obliterate the effect of the preceding
sinking. The land that is in process of rising has the outlines of one that has heen
submerged.



