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To His Excellency the Right Honourable Sir FREDERIC TEMPLE, Earl of
DUFFERIN, K.P., K.C.B., P.C., Governor General of the Dominion of Canada,
d&ec., &c., &e.

MAy 1T PLEASE YoUuR EXCELLENCY,—

The undersigned has the honour respectfully to present to Your Excellency, the
Progress Report, of the Engineer-in-Chief, on the Exploratory Surveys made for
the Canadian Pacific Railway, up to the end of the year 1873.

A. MACKENZIE,
Minister of Public Works,
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CANADIAN PACIFIC RAILWAY,

OFFICE OF THE ENGINEER IN CHIEF,
Sir,—

I have the honour to transmit, for the information of His Excellency the Gov-
ernor General in Council, the accompanying Report with Appendices and Diagrams,

relating to the Surveys and Investigations, made in connection with the projected
Canadian Pacific Railway.

I have the honour to be,
Sir,
Your obedient servant,

SANDFORD FLEMING,

Engineer-in-Chref.
To

The Honourable ALEXANDER MACKENZIE,
Premier and Minister of Public Works,

Canada.
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EXPLORATORY SURVEY.

CANADIAN PACIFIC RAILWAY

REPORT,

BY
Sandford Bleming,
Engineer-in-C hief,

ADDRESSED TO

THE HON. ALEXANDER MACKENZIE,

Minister of Public Works, &ec.

OFFICE OF THE ENGINEER-IN-CHIEF,
OrTAWa, January 26th, 1874.
SIR,

I have the honour to submit the following information respecting the explora-
tions and surveys, which have been made under my direction, in connection with
the projected line of railway from the Provinces of Ontario and Quebec to the
Pacific Coast.

My preliminary report, dated April 10th,1872, gave an outline of the initia-
tory steps which had been taken for the purpose of ascertaining the engineering fea-

ures of the country,.so as to discover a practicable line for the railway between a
point near Lake Nipissing, in the Valley of the Ottawa,and the Pacific Coast.
It also furnished a summary of the information acquired up tothat time.

Since the date of the above veport, the work of exploration has been
continued, and, from time to time, I have had the honour of laying before the Gov-
ernment memoranda of the surveying operations in different sections of the
country, explaining the objects aimed at and the progress made.

By the end of last year a vast amount of work had been accomplished, and
exact data acquired. I have, however, to report, with much regret, that on the 16th
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instant a fire broke out in the building occupied as offices in this city, by which the
grea.ter part of the plans, field notes and records of the surveys were com-
pletely destroyed.

In consequence of this serious disaster, much inconvenience and difficulty
will be experienced in connection with the work in hand. General results are, how-
ever, known; and it will be one of the objects of thisreport, while the subject is fresh
in the memory, with the help of such fragments of plans and documents as have
escaped destruction, to place the whole on record, as fully and accurately as
possible.

It is important in the first place to form a clear conception of the extent and
general physical features of the whole country embraced within the limits of the

cxploration.
THE COUNTRY TO BE TRAVERSED.

The undertaking, proposed, is the construction of a railway to connectthe sea-
board of British Columbia with the existing railway system in the Provinces of
Ontario and Quebec, by the most eligible line that can be found within Canadian
territory.

The seaboard of British Columbia extends from the straits of San Juan de
Fuca to Alaska. These points are distant, on an air line, some five hundred and fifty
miles, but the coast is deeply indented by great arms of the sea, at many inter-
mediate places, so that the actual coast line is very irregular and will probably measure
several thousand miles.

The existing railwgy system of the older Provinces does not extend any great
distance northerly or north-westerly from Lake Ontario and the River St. Lawrence 5
its limit may be defined by drawing a line from the south-easterly angle of the
Georgian Bay, Lake Huron, across to a point on the Ottawa River, not far above
the city of Ottawa.

The exploration may, therefore, be assumed to extend from the line last referred
to, near the Capital of the Dominion, to that portion of the Pacific Coast lying
between Alaska and the Straits of San Juan de Fuca.

A glance at a map of North America will show that the field of enquiry extends
from 76° west longitude on the eastern side, to 130° west longitude on the
western side, while it is bounded on the south by the 45th parallel of latitude, and on
the north by the 55th parallel.

Its extreme limits thus embrace fifty-four degrees of longitude, and ten degrees
of latitude, and, reduced to miles, the territory under examination will be found to

cover fully twenty-seven hundred miles in length, by a breadth ranging from three
to five hundred miles.

This extensive territory, with an area of one million square miles, drains into



three oceans ; the Atlantic to the east, the Arctic to the north, and the Pacific to
the west.

We are accustomed to regard the Great American Lakes, and the St. Lawrence,
which they feed, as natural features of great magnitude in one of the important
hydrographic basins of the continent. It is not a little astonishing, therefore, to
find that the basin of the St. Lawrence occupies such a limited portion of the vast
area under consideration. While about one-fifth of the whole area drains, through
several channels, into the Pacific, and seventy per cent. of the whole drains towards
the north, the St. Lawrence basin only occupies aboutone-tenth of the whole terri-
tory.

The counterpart of this territory in the old world, with respect to geographical
position, extends from the French coast across Belgium, Holland, Germany, Prussia
and Russia, to the Ural Mountains in Asia, and embraces a very large portion of all
these countries.

Having arrived at a proper conception of the extent of the territory under con-
sideration, it is important to describe in a few brief paragraphs its prominent
physical characteristics.

The leading botanical, in conjunction with the geological and topographical,
features of the country divide it naturally into three great regions. The Eastern is
densely wooded; the Western is wooded and mountainous; the Central is a vast low-
land plain, for the most part prairie.

These three divisions may be referred to separately, and it will be convenient
to describe first the Western Region.

THE WESTERN OR MOUNTAIN REGION.

The western portion of the country embraces the several mountain ranges and
the elevated plateau which occur between the Pacific Coast and the comparatively
low and level plains, that are watered by the Saskatchewan and some of the tributaries
of the Mackenzie. In a northerly and southerly direction, it extends from Washing-
ton Territory in the United States to the latitude of Peace River.

This is part of the great elevated mountain zone of North America, which
commences in the Cordilleras and elevated plateaus of Mexico, and extends nearly
to the Arctic Ocean, branching off, in the Alaskan and Yukon Mountain ranges,
towards Behring Straits. This extensive, complex, and elevated region is known
as the Rocky Mountain Zone.

That portion of the Rocky Mountain Zone, embraced in the district under
consideration, consists of two perfectly distinet chains of mountains, each with many
spurs or branches, and several separate subsidiary ranges.

The two prominent and important mountain chains referred to, are the ¢ Coast”
or “ Cascade,” and the “Rocky Mountains” proper. The first is an Alpine rogion,
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more than a hundred miles in breadth ; it is a continuation of the Sierra Nevadas of
California, and extends along the entire sea-board of British Columbia.

The Cascade Chain rises abruptly from the sea level, presenting from the water
an extremely bold and defiant aspect. The average height of the many serrated
summits will probably range from 5,000 to 8,000 feet above sea level, and some of
its central crests and loftiest peaks rival in elevation the main Rocky Mountain
chain.

The main chain of the Rocky Mountain Zone observes a general parallelism
with the Pacific Coast, and, in British Columbia, is from 300 to 400 miles distant
from it. These mountains rise like a colossal wall above the continental plain on its
eastern side. Their flanks are, however, deeply gashed, and great counterfort-like
spurs jut out, between which the rivers of the plains take their rise.

Immediately on the western flank of the main Rocky Mountain Chain, are
found high mountain masses in independent groups, and known by local names,
such as ¢ Cariboo,” ¢ Selkirk,” and ¢ Gold ” ranges. They are only separated
by deep chasms or narrow valleys from each other and from the main
chain ; indeed, they may be considered as part of it. Including these sub-
sidiary mountain groups, the breadth of the main chain, which varies
greatly, will probably average from a hundred to two hundred miles. Much of
this great mountain barrier rises over 8,000 feet above sea level. The loftiest cen-
tral peaks enter the region of perpetual snow, and some of them have been
estimated to reach an elevation of 15,000 feet above the ocean.

There are several openings or “ passes ” through the Rocky Mountain Chain;
some of these passes are from 6,000 to 7,000 feet above sea level. The lowest is less

than 2,000 feet.

The Rocky Mountain Chain undoubtedly determines the water shed of the Con-
tinent. While the water shed is for the most part coincident with the central crest
of the main range, its continuity is occasionally interrupted by transverse openings,
affording, as will hereafter be seen, comparatively easy passages from one side of
the mountains to the other. The most remarkable of these interruptions presents
itself in about latitude 56 ©, where the Peace River finds a passage from the Western
to the Eastern side of the main Rocky Mountain Chain and thus throws the water
shed of the Continent, in this latitude, westerly across British Columbia towards
the Cascade Mountains.

Between the Cascade and Rocky Mountain Chains there extends an elevated
plateau, averaging from a little under 3000 to fully 4000 feet above sea level. This
plateau is grooved out by deep river channels, broken by rocky ridges and inferior
mountain masses. It has many lakes, occupying deep depressions in its surface, and
is intersected in many directions by numerous broad, sheltered, undulating valleys.



The surface of this plateau in some quarters is thickly, at others scantily timbered,
and in some districts open prairies present themselves.

This brief sketch of the physical character of the western and mountainous
division of the country would be incomplete without some reference to the cha-
racteristic features of the Pacific Coast, at some point on which, between the
Straits of San Juan de Fuca and Alaska, the proposed Railway must terminate.

The extreme westerly extension of the Dominion of Canada embraces two or
three large islands, laved by the waters of the Pacific Ocean. The climate of these
islands is comparatively temperate, and in this respect they are not widely dissimilar
to the British Isles. They possess in profusion the minerals, coal and iron, which
have added so enormously to the wealth of the Mother Country.

Vancouver Island is the most southerly and the largest of these islands. TIts
extreme length is about 280 miles; it extends northerly and westerly from the
Straits of San Juan de Fuca in a parallel direction to the mainland. One hundred
and thirty miles northerly and slightly westerly from Vancouver Island, the Queen
Charlotte Islands begin, a group of three islands, separated by narrow channels
and extending along the shore nearly 200 miles.

These islands have distinct mountain ranges of their own, with central peaks
rising up from 6,000 to 7,000 feet above the sea*, or double the height of Snowdon, in

Wales, Curran Tual, in Ireland, or Crossfell, in the north of England, and more
than one-third higher than Ben Nevis, the culminating pointof the United Kingdom.
The exposed coasts of these islands are characterized by bold rocky headlands,
between which deep, narrow, sheltered inlets pierce to the heart of the mountains.
From the open sea the mountains present a lofty serrated outline.

These outlying islands, Vancouver and the Queen Charlotte group, stand like sen-
tinels in the Pacific. The one guards the southern, and the other the northern portion
of the seaboard of the mainland of British Columbia.

Between Alaska and Washington territory, along the Pacific shore of the main-
land, there exists, within the line of the larger islands last referred to, and separated
from them by channels and straits of various widths, an intricate archipelago of smaller
islands. Between the innumerable smaller islands there are deep, in many places
intricate passages, leading to long, rock-bound, deep-water inlets, or fiords, running
far into the Cascade Mountains. On the five hundred miles of coast line there is
a very large number of these remarkable arms of the sea. They are of great depth,
at places reported fathomless. Many of them pierce the mountains to such an
extent that the largest iron clads afloat could steam from the coast line, in some
cages, eighty milesinto the very heart of the Cascade Chain.

'Height of Victoria Peak above the sea. level 7,484 feet
Mount Albert Edward 6 963
“ Alexandra Peak “ 8 394 §“



These innumerable islands, intricate passages, winding channels and dee.ap
fiords are separated from each other by countless rocky bluffs and lo.fty mount.-am
peals : the latter, in some cases, rising sheer out of the sea and ascending a vertical
mile from the water’s edge to their bald summits.

From Alaska, southerly, along the coast to a point opposite the middle of. Van-
couver Island, these features are most marked, and for this distance they constitute a
labyrinth of an intricate and complicated description. Between the southern half
of Vancouver Island and the mainland, the intricacies of navigation to a large extent
disappear. .

The foregoing outline of the prominent characteristics of the Rocky Mountain
Zone and the shores of British Columbia will give some idea of the difficulties to be
overcome in extending the railway system of Canada to the Pacific Coast. It will
be seen that two important problems are presented. Primarily, it is necessary to
disxcover the best way of piercing the mountain chainx, but it is scarcely less impor-
tant that the terminating point on the sea board should be easily reached by the
largest class of vesselsthat, now or hereafter, may navigate the Pacific Ocean.

THE CENTRAL OR PRAIRIE REGION.

Between the Rocky Mountain Zone, on the Pacific side, and the Appalachian
Zone, on the Atlantic side of North America, a vast continental plain is spread out
This great lowland level stretches from the Gulf of Mexico, at the south, to the
Hudson Bay and Arctic Ocean, at the north.

The vast area, alluded to, occupies the whole of the continent of North
America between the eastern and western mountain systems. It is divided by
its river systems into two great drainage basins, the one discharging northerly to
sub-arctic waters, the other flowing southerly to a tropical sea.

: The northerly and southerly drainage basins, into which the vast central plain
of the continentis divided, come in contact, about midway between the Arctic Ocean
and the Gulf of Mexico. The line of contact lies between the sources of the Missis.
sippi and its tributary,the Missouri, on the one hand, and the sources of the Red
River, the Assiniboine, and the Saskatchewan, on the other. This line, the water-
shed between the northern and southern basins, is not perfectly straight and regular,
but its general direction is easterly and westerly, and, except in the longitude of Red
River, does not extend far to the north or to the south of the international boundary
line.*

It will thus be seen that, assuming the water-shed to be approximatetly coinci-
dent with the 49th parallel, the great continental plain of North America is divided,

*A line drawn from the extreme westerly end of Lake Superior to a point where the 49th parallel crosses
the main Rocky Mountain chain, would more closely approximate the dlviding line between the southern
and northern drainage basins.



artificially as well as naturally, through the centre. It is divided artificially into
two adjacent countries under distinct governments, and naturally into two vast
drainage basins which discharge their waters in opposite directions.

The section of the country now more particularly under consideration, and
which, in the beginning of this report, is designated the Prairie or Central Region,
is wholly in the northern basin.

To the east of the prairie district, and on the 49th parallel of latitude, is the
Lake of the Woods. If a line be drawn from that lake, in a nearly straight north-
westerly course, it will strike the general line of the Mackenzie River, between lati-
tudes 64° and 65°, and will pass through or near a remarkable series of lakes,
rivalling in size Lakes Erie and Ontario. Of these lakes may be mentioned, in their
order of succession, Lake Winnipeg, with its companion lakes, Manitoba and Win-
nipegosis; following, we find Deer Lake, Lake Wollaston, Lake Athabaska, Great
Slave Lake, and, still further on in the same general course, Great Bear Lake.

These great excavations or depressions in the surface appear to occur on the
separating line between a broad band of Laurentian or Metamorphic rocks, and more
recent and softer formations. If we take this line as the base of a triangle, with one
side extending from the Lake of the Woods westerly, along the United States boundary
to the base of the Rocky Mountains, and the other side extending from the latter
place northerly along the flank of the mountains to the Mackenzie River, a
description of the leading physical features of the central country will be rendered
extremely simple.

The triangle will be nearly isosceles, with sides of from 900 to 1,000 miles each,
and its base will measure in length about 1,500 miles.

This vast triangle, containing about 300,000,000 acres, may be described gener-
ally as a great plane, sloping gently downwards from its apex to its base. Its apex
at the foot of the Rocky Mountain chain, between the sources of the Missouri and
the South Saskatchewan, is estimated to be about 4,000 feet above sea level, while
its base, lying along the series of lake expansions from Lake of the Woods to Great
Slave Lake, will not, it is believed, average a higher elevation than 900 or 1,000
feet above the sea.

The river systems, which carry off the water-flow of this long sloping plane,
are the Assiniboine, the Saskatchewan, the Athabaska, and the Peace. The first two
unite their waters in Lake Winnipeg before finally passing out through the Nelson
River to Hudson Bay. The last two are tributaries of the Mackenzie, and, through
the channel of that river, ultimately reach the Arctic Ocean. Between the Sas-
katchewan and the Athabaska the River Churchill takes its rise, and flows inde-
pendently in a generally north-eastern course, falling ultimately into Hudson Bay.

All the rivers of this division of the country flow for a great part of their
length in deeply eroded channels, frequently of considerable width, and, as the ma-



terials underlying the plains are for the most part drift or soft rock formation, the
channels which have been furrowed out are not much obstructed by falls or dangerous
rapids, but generally present, from the base of the mountains throughout the
greater part of their course, a uniform descent.

Although the triangular-shaped territory referred to may be viewed, in a gen-
eral description, as a great plane, sloping from its apex downwards in a north-

‘easterly direction to its base, the inclination is not perfectly uniform and unbroken.

Several terraces and well defined escarpments stretch across the country at wide
intervals. Much of the surface is gently rolling, and distinet hills and eminences,
some of them 500 to 800 feet above the surrounding level, are occasionally met
with.

The central division of the country may be described as prairie, although the
whole triangular area referred to is not strictly so.

The prairie land passes into woodland in various localities to the north of the
Saskatchewan, to re-appear in higher latitudes. On Peace River there are extens
sive prairies with extremely rich soil. In other localities, there is an agreeable mix-
ture of woodland and prairie, and this character of country appears to prevail as
far as Hay River, 400 miles to the north of the River Saskatchewan.

Although the prairie region is of vast extent, it is not all fertile. A very large
area adjoining the boundary of the United States, midway between Manitoba and the
Rocky Mountain Zone, is arid and unfavourable for agriculture. In other quarters
a great breadth of rich pasture and cultivable land exists.

THE EASTERN OR WOODLAND REGION.

Immediately to the east of the Province of Manitoba, begins the woodland
region. It extends, without much material change in its character, from the
prairie region along. the north side of Lake Superior and Huron to the settled and
cleared portion of Ontario and Quebec, lying on the northerly banks of the St.
Lawrence.

Compared with the country on the Pacific Coast, no part of this region can be
considered mountainous. Along the shores of Lakes Superior and Huron a con-
siderable extent of rough and broken elevated ground is found, but the maximum
elevation attained in the highest portion of this woodland region will not exceed
2,000 feet above sea level. The band of rocky hills which runs along Lake
Superior is variable in width, ranging from forty to seventy miles, and its eastern
extension assumes, on the north side of Lake Huron, a width of about fifty
miles.

Behind the rocky elevated range referred to, the surface is found to be compara-
tively flat.

Between the Province of Manitoba and TLake Superior, the drainage of the
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country is mainly westward, passing into Lake Winnipeg. The water shed between
the two Lakes is quite close to Lake Superior, and maintains a nearly uniform
elevation of from 1400 to 1500 feet, while Lake Superioris 600 feet, and Lake
Winnipeg 710 feet, above the sea. The descent from the water shed westward is
very gradual, and the country for the whole distance is remarkable for the innu-
merable streams and lakes with which it is intersected. These consist of long,
winding sheets of water, separated by rocky ridges; and so numerous dre they, that
an Indian in his canoe can travel in almost any required direction by making an
occasional portage.

Lake Nepigon lies directly north of Lake Superior and discharges into it by
the River Nepigon. The descent to the latter lalke is 252 feet.

Lake Nepigon is the most northerly reservoir of the St. Lawrence basin, the
brim of which is here extended 120 miles north of Lake Superior. The outline of
the water-shed is, however, so irregular, that, a few miles to the east of Lake Nepigon,
the brim of the basin curves round until it reaches a point within 20 miles of Lake
Superior. North of this point the waters flow towards Hudson Bay.

Although the general aspect of the country east of Lake Nepigon, as seen from
Lakes Superior and Huron, is precipitous and rugged, tothe rear of this wild and
rocky frontier the surface descends northerly in easy slopes. So much is this found
to0.be the case, that, in passing from Lake Nipissing to Lake Nepigon, through the
interior of the country, the ascent to the summit level will actually be
less than that which is experienced in passing from Toronto across
the peninsula of Western Ontario, by either the Great Western,
the Grand Trunk, the Grey and Bruce, or Northern Railways.

The drainage of the flat country referred to, as existing between the Nepigon
“Basin and the Ottawa Valley, flows northerly by the Rivers Albany and Moose to
James Bay, while the drainage of the rugged, elevated belt along Lakes Superior
and Huron passes into the basin of the St. Lawrence.

The agricultural resources of this extensive region of country are not pro-
mising. But the timber which covers the surface will every year become more and
more valuable, and its geological structure affords indications of mineral wealth.

THE SURVEY.

Having thus presented a rough outline of the salient physical characteristics of
the three great regions, into which the vast territory under consideration is naturally
divided, I will turn to the operations carried on in connection’ with the
Survey.

Tt early became apparent that the chief obstacles to be overcome would be
found to exist in the Mountain Region to the west, and the ‘Woodland Region to the
oast. The Prairie Region in the centre being open, easily accessible for examination
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and, moreover, simple in all its natural features, was not expected to be fruitful'of
any engineering difficulties of any kind. It would only be necessary to exercise
care and judgment in locating the route for the Railway, so as to secure the le'ast
expensive bridging over the wide and deep troughs, which the rivers of the plains

have furrowed out.
In the Woodland Region, nearly all our knowledge of the country was confined

to the canoe, routes travelled by the officers and servants of the Hudson Bay Com-
pany. There were hundreds of miles which, as far as known, had never been
penetrated by any civilized man, and the aspect of the region exposed to view on
Lakes Superior and Huron was far from encouraging.

In the Mountain Region some information had been gained, but the most
authentic and reliable, contained in the reports presented to the Imperial Govern-
ment by Capt. Palliser, called in question the possibility of constructing a Railway
to the Pacific Coast, within the limits of the Dominion.

All information went to show that the difficulties to be overcome, both in the
Woodland and Mountain Regions, are of a formidable character.

On being called upon to take in charge the work of exploration, the Govern-
ment deemed it best to leave me entirely untramelled by any specific instructions.
I was simply informed and directed, that no effort should be spared to discover,
with the least possible delay, a practicable route for the Railway, in order that the
terms of union with British Columbia might be carried out.

At the commencement of the survey the following leading principles were
laid down:—

First. That every effort should be directed to the discovery of a line through
the Woodland Region, which would prove the shortest and best possible between the
existing railway system in the two elder Provinces and the Province of Manitoba.

Second. That the above line should touch, or by a branch connect with, Lake
Superior, and constitute, as nearly as possible, the shortest and cheapest outlet
for transport of natural products from the Prairie Region to the navigable waters of
the St. Lawrence.

Third. That the greatest possible energy should be brought to bear on the
work of exploration in the Western Region, in order to discover, with as little delay
as possible, a practicable line for the Railway through the Rocky Mountain Zone ;
a line which would prove the shortest and least expensive, which would best sub-
serve the interests of the country, and lead to the most eligible harbour on the
Pacific Coast.

Fourth. That the route for the Railway through the Prairie Region, while con-
necting with the lines in the Eastern and Western sections, so as to reduce the dis-
tances between the Atlantic and Pacific Oceans to a minimum, should be projected,
to avoid the most formidable river crossings, and approach the rich deposits of
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coal and iron, at the same time to be conveniently near the large tracts of land
available for settlement.

My Report, presented to Parliament early in 1872, gives an outline of the course
taken by me in conducting the examination of the country, in accordance with the
above principles. It describes the general organization of the staff, the work of each
surveying party, the progress made during the first year, and furnishes detailed
reports of results obtained in the Mountain, Prairie and Woodland Regions.

EXPEDITION ACROSS THE CONTINENT.

In order to acquire a correct knowledge respecting the physical character-
istics of the whole Territory, and obtain such information concerning its engineering
features as only a personal examination can furnish, I considered it necessary
that I should undertake a personal reconnaissance of the several regions pro-
posed to be traversed by the Railway.

Accordingly, early in July 1872, I started with a small exploratory expedition
to cross the continent.

We visited Nepigon on Lake Superior, passed from Thunder Bay by the Daw-
son route to Lake of the Woods and Manitoba. On the 31st July, we reached
Fort Garry, and left for the west on the 2nd of August, visiting Forts Ellice,
Carlton, Pitt, and Victoria, en route. We reached Fort Edmonton on the morning of the
27th August, and left that place for the Mountains on the following day. After a
somewhat fatiguing journey through interminable windfalls and other
hindrances, we entered the first range of Mountains on the 11th September, and
on the 15th reached the Yellow Head Pass, and camped near the Continental
Water Shed.

Pursuing our journey, we followed the River Fraser from its Yellow Head
source to Tete Jaune Cache, crossed over to the Canoe River, the Albreda, and thence
followed the North Thompson River to Kamloops, at which place we arrived on the
evening of September 28th. From Kamloops we travelled to Lytton, Yale, and
New Westminster, examined Burrard Inlet, Bute Inlet, Barclay Sound, Seymour
Narrows, Dent, and Arran Rapids, visited intermediate points, and, on the 11th
October, finally arrived at Victoria in Vancouver Island, thus completing a recon-
naissance, which altogether extended over 5,300 miles. Some notes and an
Itinerary of the journey will be found in Appendix A.

During this journey I visited all the surveying parties within reach, ascertained
what progress they had made, and gave such further directions as circumstances
required.

Incidentally to the main objects of this extended exploratory tour, a great deal
of general information respecting the country was obtained. This information was
considered sufficiently interesting and important to be given to the public, in a
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popular and more attractive form.* From the publication of this volum.e
it is not necessary to lengthen this report by alluding farther to the exp.edl-
tfon, beyond submitting one or two observations on a matter which forcibly
attracted my attention.

In travelling over the Prairie Region with my party, we occasionally ex-
perienced some difficulty in procuring water for ourselves and horses, and, not un-
frequently, the water when found was not of good quality. On the route of our
journey, we found that all the running streams are fresh water, but there are long
stretches without streams; and, although ponds and lakelets occasionally are
met with, many of them are saline or brackish. The question of water supply
is undoubtedly allimportant.  Without good wholesome water successful
dairy farming, and the general settlement of the rich prairie land, cannot be ex-
pected. Feeling the importance of this matter, I considered it my duty to draw the
attention of the Government to it as soon as I had an opportunity, and I recom-
mended that a thorough examination should be made without delay, and that test
borings or artesian wells should be sunk at intervals, so as to determine the water
bearing qualities of districts where the surface is devoid of a proper supply.

The Government authorized such an investigation. The matter was placed under
the supervision and direction of Mr. Selwyn, of the Geological Survey, and that
gentleman has commenced boring operations.

If, by this means, all conjecture be set at vest, and the supply of water be
assured, the attractions of the country will be confirmed.

In addition to making borings in connection with the question of water supply,
it is proposed to adopt this means of tracing the mineral deposits, which crop out on
the banks of the Saskatchewan and other rivers west and south of Fort Edmonton.
It is not improbable that, by this means, coal will be discovered in localities favour
able for settlement, where, owing to the surface-drift, none is now exposed, and
which are at present without a sufficient supply of fuel.

While on this subject, it may be remarked that the importance of a thorough
geological examination of the country, with as little delay as possible, can scarcely
be over-rated. Captain Palliser reported the existence of large deposits of iron ore
in several quarters between the two Saskatchewans. The discovery of this ore in
conjunction with coal at some one or more points, which could conveniently be
reached by the railway without taking it much out of the direct course, would render
the manufacture of rails near the middle of the line possible, and thus obviate the
immense cost of a long land transportation. Moreover, the establishment of local
manufacturing industries would be assured.

* OCEAN ToO OCEAN.—A dlary kept during a journey from the Atlantic to the Pacific, with the Expe-
dition of the Engineer-in-Chief of the Canadian Pacific and Intercolonial Railways, by the Rev. George
M. Grant, Secretary to the Expedition.
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BRANCH EXPEDITION, VIA PEACE RIVER.

My attention having been particularly drawn by Mr. Malcolm McLeod, of
Aylmer* to a possible easy passage across the Rocky Mountains by the Valley of
Peace River, I determined, in the event of not being able to extend my personal
reconnaissance to that district,"to send thither some of my assistants when I reached
Edmonton. Accordingly at that place I selected Mr. Charles Horetzky and Mr.
John Macoun, Botanist, for this duty, and before parting with them at Fort Edmon-
son, on the 27th August, 1872, furnished them with such written and verbal instruc-
tions as I deemed necessary.

These two gentlemen travelled in company to Fort Assiniboine, on the Atha-
basca River; thence to Lesser Slave Lake and Fort Dunvegan—passed through the
Rocky Mountains by the Valley of Peace River, ascended the south-west or Parsnip
Branch to McLeod ILake, and thence crossed over to Fort St. James, on Stewart’s
Lake. At Stewart’s Lake they parted company. Mr. Horetzky pursued a course
which led him by Babine Lake to the Forks of the River Skeena, and thence to Fort
Simpson, on the Pacific Coast. Mr. Macoun travelled southerly from Stewart’s Lake
to the River Fraser, and followed the valley of that river to the Strait of Georgia.

The reports of these gentlemen, which are appended, will be read with
great interest. They both bear testimony to the remarkable opening through the
main Rocky Mountain Chain, which forms the channel of Peace River, and confirm all
or nearly all that had been previously made known. They speak in glowing terms
respecting the beauty of the country, the fertility of the soil, and the salubrity of
the climate over wide areas on the eastern side of the Mountain Zone. (Appendices
B and C.) :

Mr. Macoun’s botanical account of the country is of special value. His report is
divided into two sections. The first embraces the results of his researches between
Lake Superior and the North Saskatchewan, and the second contains his observa-
tions on the subjects which came under his notice on the journey from Fort Edmon-
ton, via Peace River, to British Columbia. He furnisheslists of plants that he collected,
and shows the relation which the flora of the regions that he visited bears to that of
Ontario and Quebec, and by analogy arrives at conclusions with respect to the agri-

cultural capabilities of the country.
THE WORK OF EXPLORATION IN DETAIL.

At the beginning of the survey, it became necessary to organize the staff on a
~goale commensurate with the magnitude of the undertaking, and it appeared ad

*Mr. McLeod, & son of an early Hudson Bay Officer ‘Chief Trader, John McLeod, senior, spent several
years of his youth with his father in British Columbia, and of late years has taken a lively interest in
opening up the North West. He is the editor of ¢ PEACE RIVER—a canoe voyage from Hudson’s Bay to
the Pacific by the late Sir George Simpson, &c., in 1828,” published by Durie & Son, Ottawa, 1872,
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visable to adopt a comprehensive and uniform system for all field operations, so far
as it was possible. TFor this purpose general instructions were prepared for the
guidance of each individual member of the staff in his special duties. In order to
give full information respecting this particular branch of the organization, these in-
structions are appended. (Appendix D.)

In a field of enquiry so extensive and, in some respects, so uninviting, it has
been a matter of serious difficulty to find a sufficient number of thoroughly com-
petent and reliable assistants to carry on the exploration satisfactorily . I was, how-
ever, fortunate in securing the services of some of the best men that were available,
and I shall now refer to their work, since the date of my last report.

In the spring of 1872, Mr. Marcus Smith was appointed, on my recommenda
tion, to aect as my Chief Resident Assistant in British Columbia, and he was
specially charged with the surveys deemed necessary between Victoria, Vancouver
Island, Bute Inlet, and the Fraser River. At thesame time he was directed toassume
general charge, in my absence, of all other surveys going on in the Mountain
Region.

After the appointment of Mr. Smith,"all correspondcence relating to the survey
in British Columbia was carried on with "him ; and through him my instructions
to others were conveyed and all reports received.

The report of Mr. Marcus Smith for the year 1872 is given at length
(Appendix E.) Tt will be found to give a detailed account of everything of impor-
tance effected during that year in British Columbia, with a narrative of
his own journeyings between Bute Inlet, the Homathco Pass and the Chilcotin
Plains to Carriboo, to the North Thompson River, and to the Quesnelle Lakes ; it
also gives the particulars of his reconnaissance along the easterly coast of Van-
couver Island for a line of railway between Seymour Narrows and Esquimault,
In Mr.Smith’s detailed report will be found a carefully prepared description of the
physical features of British Columbia, and all particulars .regarding the engineer-
ing character of the lines surveyed up to the end of 1872.

In the Woodland Region east of Manitoba, the tedious work of exploration has
been continued by a number of parties, under the supervision of Mr. James H.
Rowan.

The dense forest which covers the face of the country everywhere, together
with the entire absence of roads or trails, has rendered this work peculiarly laborious
and to some extent hazardous. I refer to Mr. Rowan’s report for 1872, for detailed
information respecting the parties and the work done during that year, in the
region referred to. (Appendix F.)

Before the appointment of Mr. Smith to the general charge of all the surveys
in the Mountain Region in the West, I had instructed Mr. Walter Moberly to pro-
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ceed to the heart of the Main Rocky Mountain chain and make an instrumental
survey from Téte Jaune Cache through the Yellow Head Pass and Jasper Valley.

Mr. Moberly was in the Mountains during the summer of 1872 and the follow-
ing winter. In January, 1873, he forwarded me a report from his quarters in the
Jaspar Valley. As this report gives an account of some of the difficulties
he had to contend with and the work done by the parties under his charge, and as it
contains notes on various matters of interest which came under his view, I beg leave
to submit it (Appendix G).

During the year 1873, surveys were continued in those portions of the country
where difficulties of a special nature had been previously met. In British Columbia
an effort was made to find a route to the Pacific Coast, which would prove less
objectionable than either of the lines surveyed by the Homathco, the Fraser, or
the Coquihalla Rivers.

In addition to this work, surveys were made from the base of the Rocky Moun-
tains, easterly, towards Edmonton, on the North Saskatchewan. A re-survey was
made of the line from the Yellow Head Pass, westerly, to Téte Jaune Cache, and the
low water-shed between the River Fraser and River Canoe ; and thence the explora-
tion was extended in the direction of Quesnelle Lake.

In the Eastern Region, explorations of an exhaustive character were instituted
to ascertain if it would be possible to carry the main line of railway past the
south of Lake Nepigon, instead of to the north of it, in order to reduce the Lake
Superior branch to a moderate length. It was known that theground was unfavour-
able, but it was felt that a very considerable saving in the total mileage of railway
to be constructed would, in all probability, be effected; more than sufficient,
possibly, to compensate for any heavy expenditure which would be involved
in constructing the line through a portion of the rugged ground which extends
immediately along the shores of Liake Superior.

Besides this survey work, explorations were made northerly, from the western
as well as the eastern ends of Lake Nipissing, in order to obtain a knowledge of the
country in the interior, and such additional information of a reliable character
as would be useful in projecting the most direct and most favorable line for the
railway, between the latitude of Lake Nipissing and the northern bend of Lake
Superior.l

Accompanying this, will be found Reports, giving an account of all matters of
importance connected with the surveys, made during the past season (Appendices
H. and L.)

These detailed Reports so fully describe the progress made, the ‘difficulties
met, and the work done in the year 1873, that it is not necessary
for me to enter at length on this branch of the subject; I shall, therefore, at once
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proceed to consider the general results of the survey to this date, and sub-
mit an account of that which has been accomplished.

GENERAL RESULTS OF THE SURVEY.

I beg leave first to refer to what has been done, and is found to be possible, in

the region of country bordering on the Pacific Ocean.
RESULTS IN THE MOUNTAIN REGION.

It has been found that of all the “Passes” through the main Rocky Mountain
chain, between the International boundary line and the 53rd parallel of latitude, the
Yellow Head Pass is the most favourable, and that the approaches to it, from both
sides of the Mountain Range, are of such a character as to render the construction of
a railway, across the great continental water-shed, a far less difficult matter than was
previously imagined.

North of the 53rd parallel, information respecting other passes, some of them
even lower than the Yellow Head, has been obtained.

Smoky River Pass, the first in order as we proceed northerly, is especially
referred to in a report by Mr. Smith, (Appendix K.)

Pine River Pass succeeds. This pass, as well as Peace River Pass, still further
north, are veferred to in the reports of Messrs. Horetzky and Macoun, the gentlemen
whom I specially detailed, from my own expedition, to collect information respect-
ing the northerly portion of the country. (Appendices B and C).

The information, acquired respecting these three passes, affords reason to believe
that the railway might be carried through any one of them. But the question of cross-
ing the main Chain of the Rocky Mountains is not the only one” to be considered, nor
is it now the principal consideration, as this portion of the problem has met with a
satisfactory solution.

The most serious difficulties are found to lie in piercing the Cascade Chain, and in
descending from the level of the elevated plateau, in the heart of British Columbia, to
the level of the ocean.

This great plateau actually stands at a higher general altitude than Yellow Head
Pass. If the Rocky Mountains were crossed at some lower point, it would mnot
obviate the necessity of ascending to the level of the plateau, or remove the difficulties
which are undoubtedly met in making the descent by every known opening through
the Cascade Chain to the ocean level.

For many reasons it is desirable to reach the Pacific Coast, at some eligible har-
bour, south of the 53rd parallel Ifthis can be accomplished by a favourable route
from Yellow Head Pass, to take it by a pass in a more northerly latitude would
only lengthen the railway, without gaining any compensating advantages. If, on the
other hand, it be found impracticable to reach the sea board, south of the 53rd parallel,
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at any reasonable outlay, the importance of the passes known to exist, north of the
Yellow Head, will be enhanced. It is doubtful, however, if the northern passes pos-
sess any positive advantage over the Yellow Head Pass, unless there be discovered,
north of the 53rd parallel, a more satisfactory outlet, through the Cascade Mountains
to the coast, than any yet known. Thorough explorations alone will shew if any
such outlet exists.

In order to give as correct an idea as possible of the character of all the lines across
the Rocky Mountain Zone, which now come under consideration, diagrams have been
prepared, showing the approximate general gradients, which may be obtained on each
line. Inorder tosimplify a comparison between them, the several lines surveyed or
projected have been arranged and combined so as to form seven distinct routes,
between the longitude of Edmonton and the Pacific Coast.

It might lead to some confusion, if these routes were numbered, in the order of
time in which the surveys were made. I have, therefore, thought it preferable to
number them consecutively from the south to the north. For the purpose of compar-
ing distances, each route is extended to a common longitude near Fort Edmonton on
the north Saskatchewan.

Route No. 1—Begins at Burrard Inlet, near New Westminster. ; Follows the Lower
Fraser River to Fort Hope, passes up the Coquihalla Valley, and thence by Nicola
Lake to Kamloops. At Kamloops it enters the valley of the North Thompson, follow-
ing which it passes over a low water shed at Lake Albreda to River Canoe, and thence
crosses by Lake Cranberry to Tete Jaune Cache. Irom the latter point, it follows the
River Fraser to one of its sources, near the Yellow Head Pass, and thence by the Cale-
donian and Jaspar Valleys to the eastern side of the Rocky Mountain Chain, thence
easterly by the McLeod and Pembina Rivers to the North Saskatchewan.

The great difficulties on this line are met with between Hope and Kamloops, in
a distance of 128 miles. The first summit is only 33 miles distant from Hope, and
its elevation above tide water is 3,513 feet, while Hope is only 127 feet. Proceeding
northerly, the ground falls to 2,028 feet in 34 miles, and again rises to 2,960 feet,
and finally falls to 1,170 feet near Kamloops. From Kamloops to Edmonton, a total
distance of 544 miles, very favourable gradients may be had with comparatively light
work. It certainly need not exceed the average of work on many of the railways
in the Eastern Provinces of the Dominion.

On some portions of this line, between Hope and Kamloops, gradients would
unavoidably be very steep, ranging as high as 172 feet per mile, and the work would
be ne?:essarily heavy. Several tunnels would be required, one of which, it is esti-
mated, would be three and three-quarter miles in length. The aggregate tunnelling
on this rough section would probably be over five miles.

For a’'diagram of the general gradients on this route I refer to Sheet No. 1.
o
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Route No. 2.—Begins at Burrard Inlet, and, like Route No. 1, follows the River
Fraser to Hope, but instead of crossing a depression in the Cascade Chain by the
Coquihalla Valley, it continues to ascend the River Fraser to Lytton. At the latter
point it passes into the Valley of the River Thompson, and follows the course of
that river to Kamloops. From Kamloops to Yellow Head Pass and Edmonton,
Routes Nos. 1 and 2 are common, and on this section, that which is said with res-

pect to the one applies with equal force to the other. Between Hope and Kam-
loops the distance is 165 miles. Although no high summit is to be passed over,
this section is far from favourable. Long stretches along the canyons of the Fraser
and the Lower Thompson, occupying about half the whole distance, are excessively
rough. On these sections formidable difficulties present themselves ; the work would
be enormously heavy, and the cost proportionate.

Had the Rivers Lower Thompson and Fraser flowed through wide valleys to the sea,
this route would unquestionably have been the natural and proper line for the railway.
The gradients from the summit of the Rocky Mountains at Yellow Head Pass would
have been very light, and would have proved generally uniform and continuous. The
passage, however, for these united rivers, through the Cascade Chain, is so extremely
contracted that it will be a matter of great difficulty to find sufficient space for a rail-
way through the remarkably narrow and rock-bound gorge cleft through the
mountains. Sheet No. 2 will show the general gradients on this route.

Route No. 3.—Begins at Howe Sound, crosses the Cascade Mountains by a series of
openings to the River Fraser at Lillooet, and thence passes over the plateau in the
centre of British Columbia by the Marble Canyon and Bonaparte Valley to the North
Thompson, near the mouth of the Clearwater River; from this point it ascends the

Thompson and runs on the same common ground as Routes 1 and 2 to Yellow Head
Pass and Edmonton.

From Howe Sound to the North Thompson, by this route, the distance is 284
miles; within this distance the line passes over four main summits, ranging in
elevation from 1,610 to 3,847 feet above the sea, and between these summits the
ground falls twice to 700 feet and once to 1,847 feet. These great changes in level
are suggestive of unusually heavy ascending and descending gradients, as well as
equally heavy works of construction. From the point where this route intersects the
valley of the River Thompson, it takes the same course to Edmonton as routes Nos.
1and 2. The general gradients on this route will be seen on Sheet No. 3.

Route No. 4.—~Commences at Waddington Harbour, on Bute Inlet, and ascends by
the valley of the Homathco through the Cascade Chain of mountains to Lake Tatla,
thence it passes over the Chilcotin plains to the River Fraser; it crosses the Fraser
about 16 miles below Soda Creek, and continuing easterly by Lac la Hache and Lake
Canin, reaches the River Thompson valley, near the mouth of River Clearwater,
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From the latter point it pursues the same course to Edmonton as routes Nos. 1, 2
and 3. From Bute Inlet to the North Thompson valley, by thisroute, the distance is 378
miles. On this distance three summits are passed over. First, at 87 miles from Wad-
dington Harbour, the water-shed between the Homathco and the Chilcotin Rivers, at
an elevation of 3,117 feet above the sea. Second, on the Chilcotin plain, 53 miles west of
the River Fraser, the height is 3,700 feet. 7Third, about midway between the Rivers
Fraser and Thompson, the elevation is 3,104 feet. At the River Thompson the height is
about 1,400 feet, and the crossing of the River Fraser is at the same level. There are
long stretches on this line where the work would be light, but in some sections it would
be very heavy. Ascending the Homathco for a distance of 15 miles through the great
canyon, a continuous uniform gradient of 110 feet per mile would be required, involv-
ing works of an excessively heavy character, embracing cuttings in granite, and a
great number of short tunnels, amounting in the aggregate to about three miles.

The greatest difficulties on this line are undoubtedly met with between tide-
water and the head of the great canyon; the ascent on this section is 2,285 feet in 34
miles, of which 1,650 feet would have to be overcome in 15 miles.

The River Fraser is crossed with much less difficulty than expected; the line
approaches it on grades as high as 87 feet per mile, but without much heavy work.
The bridge need not exceed 800 feet in length and 30 feet above the river.

The descent from Lake Canin to the Thompson Valley is very difficult. The
character of the ground renders objectionable curves and gradients necessary, and
the rock excavation would be very heavy. The remaining portion of this route to
Edmonton may be considered favourable.
route, see sheet No. 4.

Route No. 5.—This is a projected modification of Route No. 4. The change pro-
posed lies between the Chilcotin plain and the Thompson Valley, above Blue
River, and is the result of an exploration made late last autumn, by which it is
believed much of the objectionable portions of the route last referred to, may be
avoided. Sheet No. 5 gives an idea of this route. The firm surfaceline is from actual
survey, and the dotted line, between the Fraser and Thompson Valleys, shows approxi-

mately the general gradients, which the information recently acquired lead us confi-
dently to hope may be obtained.

For the diagram of gradients on this

Should an instrumental survey result in the realization of these expectations, this
route will present very decided advantages. The difficulties met with, ascending
from ocean level by the great canyon of the Homathco to the level of the Central
plateau of British Columbia, will, it is true, still remain, but these difficulties will
practically be confined to only fifteen miles of line, and will be surmounted when
the head of the canyon is reached. The head of the canyon is forty-four miles from
Waddington Harbor and 2,285 feet above the sea level. This point is not far from
the seme level as Fort Edmonton, and, if the information received be well
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founded, it appears quite possille to connect these two points, 762. miles
apart, by a railway, having remarkably easy undulations. On the diagram
(Sheet No. 5) a level line is drawn from the head of the canyon to Edmontf)n.
An inspection of this diagram will show that there will be an intermediate depression
under this level only at one point, and there merely to the extent of 800 feet; while
the highest point, the Yellow Head Pass, will not be more than 1,500 feet above it.

This route commands attention. Althotgh a very heavy expenditure will un-
doubtedly be reqﬁired toconstruct the railway for tho first forty-four miles casterly
from the Pacific Coast, it is thought that the average cost per mile, through the whole
of the Mountain Region, ‘with this exception, will be moderate. It will be quite
possible, if present expectations be realized, to obtain a line, east of the great Canyon,
for the railway, on this route, with as favourable gradients as those which obtain on
the existing railways in the Eastern Provinces. In operating the Railway, ordi-
nary rolling stock would be available throughout, except on the fifty miles section
adjoining the Pacific Coast; on this section special engines would be required for the
heavy gradient along the Canyons of the River Homathco.

Route No. 6.—On sheet No. 6, is shown the approximate gradients on a route pro-
Jected from Bute Inlet by the Chilcotin Plains to Fort George, and thence by the
valley of the Upper Fraser River to Tete Jaune Cache, where a junction is effected
with the route through the Yellow Head Pass to the east.

Reliable information has been received respecting this route. In fact, the
most difficult and doubtful portions of it have been surveyed instrumentally, the re-
maining portions are approximately shown on the diagram by a dotted line. By
this route it is expected that, in crossing from Bute Inlet to Fort George, near the
great bend of the Fraser, a higher elevation than the Yellow Head Pass would be
attained. But from Fort George to Téte Jaune Cache the character of the Fraser
Valley is reported to be such as to leave no doubt that a favourable line may be had.
Tt has always been felt that this route would be an alternative to fall back upon, in
the event of difficulties of an insuperable or very serious character presenting them-
selves on the routes further to the south.

Should it become advisable to make a more complete examination of this route, I
think the exploration should be extended, easterly across the Rocky Mountain chain, by
that branch of the River Fraser designated ““The North Fork.” Information has been
received, which leads to the belief that Smoky River Pasg, through the mountains,
will be found at the head of this branch which, if otherwise favourable, might
shorten the distance between Fort George and Edmonton, All the information

known about this pass will be found in Appendix K. It is not expected that the Smoky

River Pass will prove of lower elevation, or be generally more favourable than the

Yellow Head Pass. Itis possible, however, although by no means certain, that the
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mileage from the northern great bend of the Fraser, to the easterly side of the
Mountain Chain, might be shortened, and it would be well to test the matter.

Route No. 7.—All parties, who have visited the River Skeena, and acquired from
personal observation any knowledge respecting its outlet and the character of the
country in that district, seem to unite in an adverse opinion respecting the eligibility
of the River Skeena, as a route to the seaboard.

The outlet of the Skeena is situated fully 300 miles, in a direct line, northwester-
ly from Bute Inlet. Between these two localities, very little is favourably known of
the coast or of the country. So far asI canlearn, recent examinations have been made
only in ,one locality. In the summer of 1862, Lieut. Palmer, R. E., spent
four months in exploring the country on the North Bentinck Arm, and thence by the
River Bella Coola, through a gap in the Cascade Mountains, to the elevated platean
in the interior, across which he passed to the,River Fraser. This gentleman made
a section through the Bella Coola gap and ascertained that the ascent was very precipi-
tous. At about 60 miles from the coast, he reached an elevation of 3,840 feet and of this
height found that 2,730 feet had to be surmounted in about 16 miles. Seventy miles
further, he gained the summit at an altitude of 4,360 feet, being nearly 600 feet
higher than the Yellow Head Pass.

From the measurements of Lieut. Palmer and from other elevations ascertained,
it is believed, with tolerable accurracy, from accessible authorities, a diagram has been
compiled, showing the approximate general gradients, which it is thought may be
found on route No. 7. Thisroute, after leaving the North Bentinck Arm and the Bella
Coola gap, crosses the plateau to the Giscome portage, thence by Fort McLeod to
Peace River, which it follows through the mountains. Very little can be said with
regard to the nature or magnitude of works of construction on this route, as all the
information respecting it is of a general character. Enough is known, however, to
lead to the belief that, by this route, a point within less than 300 miles of the Pacific
Ocean may be reached from the Eastern Provinces of the Dominion; without attain
ing a higher elevation than 2,000 feet above the sea. Butto cross the Cascade chain
to the coast, at any point between Bute Inlet and the River Skeena, it ap
pears, from all information yet obtained, that it would be necessary to ascend
a height some 600 feet greater than the elevation of the Yellow Head Pass. For
the diagram of this route see Sheet No. 7.

As the question of crossing the Cascade Chain, to a suitable terminal point on
the coast, is daily becoming of greater importance, and as the North Ben’cinck Arm
is probably a fair type of all the deep arms of the sea in the same region, I have
attached copies of extracts from the report of the exploration made by Lieut. Palmer
(Appendix ).

It is a coincidence worthy of remark, that this route between the Pacific Ocean
at the mouth of the Bella Coola, and Fort Dunvegan, on the Peace River; where it
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flows on the eastern side of the Rocky Mountain Chain, is, with some trifling diver-
sions, identical with the track of Sir Alexander Mackenzie, who, in 1793, on his
memorable voyage of discovery across the Continent, was the first civilized man to
penetrate this country, and reach the Pacific Ocean from Canada. This intrepid
traveller, after wintering about 150 miles below the place now known as Dunvegan
left on the 9th May, followed up the Peace River to its source, continued westerly
and arrived atthe Pacific coast on the 22nd July. Returning by the same route, he
arrived at the post where he had spent the previous winter on the 24th August
following.

I have.ma,de some extracts from the narrative of this traveller, giving the im-
pressions which he formed, as far as he recorded them, of the features of the coun-
try along the track which he followed from the central plateau, through the Cascade
~ chain, to thesea coast. (Appendix M.) On comparing dates, it will be found that Sir
Alexander Mackenzie, reached the Pacific coast and camped at points visited and
named by the first discoverer, Capt. Vancouver, only a few weeks previously.

Before referring to the results of surveys in other portions of the
territory, 1 may state, with regard to the practicability of reaching the Pacific
Coast, at other points than those referred to, that I have made every enquiry
on the subject, but I cannot learn that examinations of any consequence,
other than Lieut. Palmer’s, have been made, along the coast between Bute
Inlet and the River Skeena, since the time of the discoveries of Vancouver and
Mackenzie in 1793. Our information, therefore, is but vague, and the possibility
of crossing the Cascade Mountains from the east to any one of the many other Inlets,
which indent the coast, in the absence of all reliable information, can be nothing more
than mere conjecture.

So little knowledge of this part of the coast has been recently acquired, that the
latest admiralty chart that I have been able to procure appears, in all essential parti-
culars to be an exact copy of the chart made by Capt. Vancouver 80 years ago.

As Vancouver’s Voyage of Discovery is a book rarely met, and as this
work contains information not elsewhere recorded, I have appended some extracts
from this volume in order to give some idea of the character of the coast, and to
assist in forming a judgment as to the possibility of reaching it from the interior.
(Appendix N). To elucidate these extracts the chart of Capt. Vancouver's discov-
eries on this portion of the coast is also submitted. (Sheet No. 16.)

THE RAILWAY ON VANCOUVER ISLAND.

In order to ascertain how far it may be practicable to reach Victoria, Esqui-
mault, and other ports on Vancouver Island by a continuous line of Railway from

;h;’ mainland, a survey was made from Waddington Harbour, atthe head of Bute
nlet,



The survey ext.ended along the north-westerly shore of Bute Inlet to Valdes
Island, and passed over to Vancouver Island at Seymour Narrows; from this point
an exploration was made along the Easterly Shore to Esquimault, and to the Harbour
at the head of the Alberni Canal or Inlet.

For a distance of about 50 miles from Waddington Harbour, the only course for
the line is to follow the base of the high rocky mountains which extend along Bute
Inlet. On this section a great number of tunnels, varying from 100 to 3000 feet in
length, through bluff rocky points, would be indispensable, and the work generally,
even with unusually sharp curvature, would be very heavy.

Careful examination has established the fact that to reach Vancouver Island
from the mainland the following clear span bridges would be required.

At Arran Rapids......cccoeeerriinieiiiiiininnnnnnnnn, clear span 1100 feet.
¢ QCardero Channel—first opening.............. «“ 1350 «
« « —second opening............ « 1140 «
“ « —third opening............. “ 640 «
“ Middle Channel.........ccvovvnnnn ceieianes “ 1100 «
“ Seymour Narrows—first opening........... . “ 1200 ¢«
“ “ —second opening.......... “ 1350 ¢«

The length of the Section across the group of Islands, known as Valdes Islands,
lying between the mainland and Vancouver Island is about 30 miles. The channels
to be bridged are of great depth, with the tide flowing from four to nine knots an
hour.

In crossing the Islands, heavy rock excavation and probabiy a few short tunnels
would be required,

Taking everything into consideration, the works of construction, on these eighty
miles, lying between Waddington Harbour and Vancouver Island, would be of a
most formidable character.

In Mr. Smith’s Report for 1872 (page 134) will be found an account of the exa-
minations he made from Seymour narrows, along the west coast of Vancouveridsland
to BEsquimault. I have myself made a general reconnaisance of portions of the
country and am satisfied, from what I have seen and learned, that this line would be
generally favourable, with works of a moderate character.

The whole ‘distance between Seymour Narrows and Esquimault would be about
160 miles ; of this distance 25 miles, between the latter place and Cowichan, would
have heavy rock excavations. From Cowichan to Nanaimo, 35 miles, the work
would be somewhat lighter. The remaining 100 miles would be very favourable.

An exploration was made from the coast line to the Harbour at the Head of the
Alberni Canal with -satisfactory results. This examination showed that it would
be quite practicable to carry the Railway to the seaboard on the west coast of Van-
couver Island by this route.
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Whatever point on the main land be selected for the Terminus of the Trans-
continental Railway, there can be no doubt that a line along the Eastern coast of
Vancouver Island will, at no distant day, form part of the Railway system of British
Columbia.

Vancouver and adjacent islands of the Strait of Georgia, possess sources of wealth
in coal and iron lying side by side, capable of immense development. The Eastern
coast is believed to be rich in these and other natural resources for nearly its entire
length. From Cowichan to Seymour Narrows, a distance of more than 130 miles,
the Geological Survey has already obtained positive information, which leaves no
doubt on this head. The Eastern coast of Vancouver Island, in addition to its min-
eral wealth, is known to possess considerable tracts of excellent agricultural land, the
climate is salubrious, and, with these elements of prosperity, it cannot fail to become
the centre of a large industrial population..

It is quite evident that a trunk line of Railway will soon be required from Vic-
toria and Esquimault via Cowichan, Nanaimo, and Comox to Seymour Narrows,
eventually perhaps as far north as Fort Rupert, near the northerly end of the Island,
with branches to Alberni on Barclay Sound, Nootka Sound, and other good harbours
on the western coast.

To connect this insular portion of the British Columbia Railway System with
the main land, by a direct unbroken line, such as that projected across the Valdes
group of Islands, will be a difficult and enormously expensive undertaking. Until
the traffic be to some extent developed and the prospect justify the outlay, a steam
ferry suitable for railway traffic can be easily established between Vancouver Island
and the terminus, on the main shore, such as would probably for some time answer
every purpose.

A Map of British Columbia, showing the various routes surveyed and projected
across the Rocky Mountain Zone, and also the line explored from Esquimault to
Seymour Narrows, on Vancouver Island, is submitted. (Sheet No. 8.)

RESULTS IN THE PRAIRIE REGION.

No continuous instrumental surveys have as yet been made, between the cross-
ing of Red River in Manitoba and the termination of the surveys through the moun-
tain region, at a point about 120 miles westerly from Fort Edmonton. The inter-
vening prairie country has, however, been traversed in various directions, and, al-
though the reconnaisance of this region can scarcely be considered complete, enough
is known to warrant the belief that there will be no great difficulty in project-
ing a favourable line, with comparatively light work, from Manitoba at the east, to
the Yellow Head Pass at the west. It will only be necessary to bring to bear on the
location of the line ordinary good judgment, to reduce to a minimum
the actual cost of crossing the large rivers and the deep and wide



furrows, through which many of the streams of the plains flow. It did
not appear advisble to spend much time in survey work in the prairie
country. I considered it more important to direct attention, in the first
place, to those districts where difficulties really existed, or were considered to exist.
Not only are the engineering characteristics of the prairies easily understood, but
there will be ample time afforded for detailed examinations,in advance of construction.
The railway will necessarily be commenced first where the country is accessible, on
the eastern and western sections, and it will be some time before the central region
is reached.

The foregoing remarks have reference to the Yellow Head Pass, as the objective
point on the western side of the prairie region. Should future discoveries in British
Columbia point to the expediency of abandoning that pass, for one more northerly,
my general impression is-that the country, on the eastern side of the Mountain
Chain, is not unfavourable for the change. Although the information is very general
and imperfect, I have no reason to apprehend that there will be anything to prevent
a line of railway being constructed, at moderate cost, to any of the known passes
through the mountains as far north as Peace River.

While geographical or other circumstances may necessitate the commencement
of the railway at points more accessible than in the central region, it is generally
admitted that great advantages would result from settlement, making some progress
in the country, in advance of the railway. It fortunately happens that the lakes and
rivers in the interior are so situated, in relation to much of the land fit for cultiva-
tion, that they can, with moderate outlay, be rendered available asimmediate means of
communication, and thus greatly facilitate settlement. Lake Winnipeg, a body of
water as large as Liake Ontario, affords the means of reaching an extensive district.
Takes Manitoba and Winnipegosis may be employed in assisting the settlement
of the rich lands to the west of them, as far even as the Touchwood Hills; and the
River Saskatchewan could, at no very great cost in portaging, or by deepening the
rapids, be rendered navigable for light draught steamers.

Mr. Selwyn, the director of the geological survey, has furnished me with
some important information respecting the Saskatchewan.

That gentleman passed down the river last season, the whole way from Rocky
Mountain House to Liake Winnipeg. The journey was performed. between the
middle of September and the 17th October, When the water was low, and thus he had
an excellent opportunity of seeing all the impediments which exist. At my request
Mr. Selwyn has favoured me with the result of his observations, (Appendix O).

The chief dificulty to navigation on the Saskatchewan appears to be the Grand
Rapid, at the point where it falls into Liake Winnipeg. A portage railway of three
miles would easily overcome that obstacle. Irom thence up to Edmon"con, even
to Rocky Mountain House, Mr. Selwyn says, the river in its present unimproved
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condition might be used during the early summer months, by properly constructed
light draught steamers.

Next to the Grand Rapids, the Cole’s Falls or Rapids, above the confluence of
the two Saskatchewans, appear to constitute the most serious impediment to the
navigation. These rapids are estimated by Mr. Selwyn to extend over a length of
twelve miles, with a total descent of probably forty-five feet. Only two other places
are spoken of as likely to give any difficulty to steamboat navigation, especially dur-
ing the latter part of the season, when the water is low. They are the Crow Lake
Rapid and Thobon’s Rapid; both on the main Saskatchewan, the one below, the
other above Cedar Lake. It is not improbable that a moderate expenditure in
removing some of the large boulders, which everywhere fill the bed of the river, so as
to form a channel with a uniform depth at these rapids, would render the Saskatche«
wan navigable above the Grand Rapids, for properly constructed steamers, during
the whole summer.

The speediest and simplest way of overcoming the Grand Rapids would be by

means of a cheap portagerailway, or they might be avoided altogether by establishing
a line of communication through the Lakes Manitoba and Winnipegosis. The latter
route would undoubtedly better facilitate the settlement and development of the
country, but it would cost more than the route by the Grand Rapids.

A memorandum on the surveys which have been made, in connection with the
proposed route through Lakes Manitoba and Winnipegosis to Cedar Lake on the
main Saskatchewan, is attached. (Appendix O.)

Plans and sections of the principal portages referred to above are submitted
(Sheet No. 11).

There is one subject which probably has as important a bearing, directly and
indirectly, on the route and maintenance of the railway across the prairie region, as
any other. I refer to the question of fuel. For nearly a thousand miles, the timber
that now exists will be insufficient to meet the demand for building and fencing
purposes, and, therefore, the importance of a supply of mineral fuel, at convenient
points, becomes very great, not only for consumption on the railway, but for the use
of settlers. The scarcity of wood for steamboats will indeed be felt the moment
steam navigation is introduced on the Saskatchewan, and itwill probably be neces-
sary to float coal down the river from the thick seams above Fdmonton.

Mr. Selwyn has formed a theory, which, if confirmed by actual discoveries, will
prove of incalculable benefit, His examinations convey the impression
that the coal-bearing rocks pass with their associated coal gseams and iron
ores beneath the clays “which are observed in the vicinity of Fort Pitt and the
Elbow, and it may be that boring along the river valley would reveal workable

seams of coal at such a limited depth beneath the surface as would render them
available, even as low down as Carleton,”
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This matter is so vitally important that it cannot too soon be brought to the
test.

RESULTS IN THE WOODLAND REGION.

In accordance with the principles laid down at the beginning of the survey, in
the spring of 1871, the first efforts were directed to the discovery of a route for the
main line, which would touch Lake Superior, at such a point in its course, as would
make the Prairie Region accessible from that lake, during the season of naviga-
tion.

The first efforts were not successful. The work of exploration, extending over
a whole season, with a strong staff of surveyors, although undoubtedly the means of
acquiring a great deal of reliable and important information, did not result in the
discovery of a practicable line.

Explorations were continued during the following winter and summer, and, by
the end of 1872, a practicable and favourable route for the main line was found.

The route passed round the north side of Lake Nepigon, and, in order
to connect it with the navigation of Lake Superior, a branch line was rendered
necessary.

Two surveys for the branch were made. The one to Thunder Bay, the other to
Nepigon Bay. The estimated distance, from the main line to the former point, was
about 150 miles, and to the latter point about 105 miles.

The position of the main line, north of Nepigon, involving the construc-
tion of so long a branch, was not satisfactory. Surveys were therefore renewed in the
spring of 1873, in the hope of finding a more suitable location. It was felt that
the saving effected by a reduction of the length of the Lake Superior branch would
compensate for the extra cost involved in passing through a portion of difficult ground.
It was known that the rugged district along the coast of Lake Superior could not
wholly be avoided, but it was expected that exhaustive surveys would result in
showing where the fewest difficulties would be encountered.

‘While five surveying parties, fully equipped, were engaged in this examination,
the country between the valley of the Ottawa and Lakes Huron and Superior was
further explored, with the view of projecting the most direct practicable route from
a point east of Nepigon to the westerly and to the easterly sides of Lake Nipissing.

During the present winter, two surveying parties have been and are still at
work, west of Lake Nepigon. But the characteristic features of the district, in which
they are engaged are well understood and I do not apprehend they will meet
with much impediment. Their duty is mainly to connect previous surveys by a
chain of measurements in order to shorten distances. This work, as much of the
ground is marshy and broken by innumerable small lakes, can best be done in the
winter season.
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I am now able to report that the results are satisfactory—that the surveys
conducted in the Woodland Region have made favourable progress.

Assuming that the work of the two winter parties will be completed without
meeting serious difficulties, I may venture to report that three practicable routes
have been found.

A diagram has been prepared for the purpose of showing the general gradients
on these three routes, and, as I am describing them, it will be convenient to refer
to the diagram (Sheet No. 9).

All three routes begin ata common point on the shore of Lake Manitoba and
with the exception of No. 1, terminate at the south-east angle of Lake Nipis-
sing. Route No. 1 terminates at Mattawa, opposite Lake Nipissing.

It may be observed that long portions of each route are common, but, in order to
make a proper comparison of their respective lengths and general engineering
features, the diagram is prepared so as to show each as a complete and distinet route,
between the terminal points referred to. The distances are given with as much ac-
curacy as can, at present, be ascertained.

Route No. 1 passes north of Lake Nepigon; its total length is 1,047 miles.

Route No. 2 passes south of Lake Nepigon and touches the navigable waters of
Lake Superior, near the mouth of Nepigon River; its total length is 1,038 miles.

Route No. 3, like No. 2, passes south of Lake Nepigon and touches Lake Superior
navigation on Thunder Bay; its total length is 1,102 miles.

It has already been stated that routeNo. 1 would require, in order toreach steam-
boat navigation on Lake Superior, a branch to Thunder Bay of about 150 miles; to
Nepigon Bay of about 110 miles.

Route No. 2would require a branch, of about ten miles in length, to reach a point
on Nepigon Bay designated Red Rock, where steamboats now touch, but the surveys
which we have made establish the fact that, by straightening and dredging out the
channel between Nepigon Bay and a sheet of water known as Lake Ellen, the naviga-
tion of Lake Superior could be extended to the head of the former lake, ten miles
inland. The main line by route No. 2 would touch the head of Lake Ellen and thus,
by the improvements referred to, a branch would not be required.

Route No. 3 touches the navigable waters of Lake Superior at Prince Arthur's
Landing, on Thunder Bay and therefore requires no branch.

In estimating the distance between Liake Manitoba and Lake Superior, it should
be borne in mind, that the navigation of Lake Superior can, at a trifling cost, be ex-
tended from Thunder Bay up the River Kaministiquia, to a point about eight miles
above Prince Arthur’s Landing. In the comparison which follows, it will be con-
venient to call this point Kaministiquia.
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Route No. 2, in its course from the west to Lake Ellen, touches Lake Nepigon at
Chief’s Bay. By constructing locks between Lake Superior and Lake Nepigon,
steamboat navigation could be extended to Chief’s Bay. The elevation of Lake Ne-
pigon above Lake Superior is 260 feet, and the cost of rendering these waters navi-
gable, by means of locks, would be too heavy to be seriously entertained at the present
time. But it will be possible to do so, should the period ever arrive when the traffic
shall have grown sufficiently great to warrant the expense, and when it shall have
become a matter of vital importance to reduce land, carriage for the products of
the Prairie Region, to a minimum.

According to the information obtained, the approximate distances from a com-
mon point on Lake Manitoba, 65 miles westerly from Red River, to the several places
above referred to, are as follows:—

. Miles.

By Route No. 1—To Kaministiquia............. { Main line.... 305
— 495

Ditto To Prince Arthur Landing. {l]glla;zclﬁne ?gg
— 503

Ditto To Lake Ellen....cccovvuveinnes { %ﬁ;ﬁ clﬁne 33‘2
—_— 490

Ditto To Red BOCK.svverrreseceenes {%ﬁ;ﬁcﬁfﬁ:: s
—_— 500

Ditto To Chief’s Bay....eresseceres {%ﬁ?;ﬁcﬁf{?::: 33
e 450
By Route No. 2, To Lake Ellen...cccevveersiueesssneerenes..Main ligela 481

Ditto To Red RoCK.wrrvereererseess Main tine.... 437
o 491
Ditto To Chief’s Bay....ccocevernvrenes s visnnes Main line 440
By Route No. 3, To Kaministiquia....cco..ooerrrineennnene. Main line 463
Ditto To Prince Arthur Landing.............Main line 471

The total length of railway to complete the whole scheme between Lakes Mani-
toba, Superior, and Nipissing, by the three different routes is estimated as follows :—

Miles.'
Route No. 1, the Main line.....coooveeniiiiiniiiiiinnienniena e one 1047
Branch to Prince Arthur Landing.... 150 1197
Ditto The Main 1ine..ceeeeereeeeserecessssscrenseass s 1047
Branch to Red Rock...ovviviniinneannn 105
) —_— 1152
Route No. 2, the Main line.....ouvueveiiriniiiiiiiniinniiiine: 1038
Branch to Red Rock....coveveiniiinnrnnen 10 {048

Route NOO 3, t/he main line'lnlobl--.lnotulno-a ------ XXX RN Y RN LN ) 1102
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It appears from the foregoing, that route No. 1 has not the advantage with res-
pect to distance. Itis the longest route between Lakes Manitoba and Superior.
It is not the shortest through route, and, taking the total length of railway to be
built, for main line and branches, it exceeds route No. 3 by 95 miles, and route No.2
by 104 miles. It is now, therefore, satisfactorily established that there will be no
advantage gained by carrying the main line to the north of Lake Nepigon, and the
choice seems to rest between routes Nos. 2 and 3.

Route No. 3 affords the shortest line of communication between Lakes Mani-
toba and Superior, being from 18 to 20 miles shorter than by route No. 2.

Route No. 2 is the shortest through route and involves the construction and
maintenance of about 64 miles of railway less than route No. 3.

The relative merits of the two points, which would be touched on the shores of
Lake Superior, for the purpose of transferring freight or passengers from the railway
to steamboats, is a matter for consideration in determining which route should be
adopted. Thave already laid before the Government all the information I have col-
lected on this subject; from which it would appear that the advantages of either
point, as a harbour, do not materially preponderate over those of the other.

I refer to the Appendix for further information respecting Nepigon and Thunder
Bay, the two harbours referred to. (Appendix I, page 20%7.)

The engineering features of routes Nos. 2and 3 are similar. The same water-
sheds are passed over by both routes, and the same general elevation attained at the
leading points. As both routes have the same leading features, I propose limiting
my description to route No. 2.

Commencing at the southeasterly angle of Lake Nipissing, the whole
distance to Lake Ellen, on Nepigon River, is about 557 miles. The line at Lake
Nipissing is 730 feet, and at Lake Ellen 604 feet, above sea level. Between these two
extreme points, the route passes over two main summits, one about 110 miles north-
westerly from Lake Nipissing, at an elevation of 1420 feet above the sea, and the other
about 70 miles easterly from the River Nepigon, elevated 1400 feet above the sea.
Between these two summits, for a distance of over 370 miles, there is a long flat
basin, characterized by no great inequalities. The line for this long distance, will
be generally very level, the ground averaging from 1000 to 1200 feet above the sea ;
at one point only, River English, does it dip to 830 feet.

The route, for nearly the whole distance east of Nepigon, runs behind the
rugged and elevated belt of country which presents formidable obstacles on the jm-
mediate shores of Lake Superior. This rough district is crossed directly back of
Lake Ellen where it is narrow and probably least forbidding. In consequence, about
25 or 30 miles of the line - northeasterly from Nepigon river will show heavy work,
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while the remainder of the distance to Lake Nipissing, about 530 miles, will, it is
believed, be comparatively light.

An examination of the accompanying diagram will show the general gradients
on this route. It will further assist in forming a correct idea of its more prominent
engineering features, if comparison be made with well known existing Railways.

In ascending westerly from Lake Nippising, the rise to the highest point is less,
and the length of line occupied in making the ascent considerably greater, than in
passing from Lake Ontario to Lake Huron by railways in operation across the pen-
insula of Western Ontario.

The Great Western ascends 753 feet in 44 miles.
The Grand Trunk “ 96'7 « 38 «
The Grey and Bruce 1398 “ pg o«
The Northern “ 748 « 27 «

The total rise on the Pacific line north-westerly from Liake Nipissing to the high-
est summit east of Lake Superior 1s 690 feet, and the ascentis spread over a distance
of 110 miles: thus indicating an average rate of ascent much more favorable than
on the Railways alluded to.*

The above will be sufficient to show that a route has been found, through a long
section of the country, much more favourable than was hitherto expected, or even
thought possible.

I now refer to the route west of Lake Superior :

* Canadian Pacific Railway. Above the Sea.
Eievation of maﬁ summit, between Lakes Nipissing and Superiorj...... vevessssesesesse 1,420 fe‘et.
Elevation at Lake NIpISsing «cvveeeeesiriretrersrittniitrtiisiiiiiicecsssinsssansotsstsiinsoes 780 ¢

Total rise 1In 110 mMileS...viesscssesretscntaiarsanocnss 690 ¢

Great Western Raflway.
Elevation of summit l%t.ween Hamilton and Detroit.
Elevation at Hamilton. ciieeesectiasscsesestssiessisssssnsasocses

Total rise In 44 mileS....ceseeestetsecrsssscisicneanns 73 @

995 feet.
242 “

rand Trunk Railway. .
gigvatlon of summit between Toronto and Sarnla...ciceviiisiercsssrcrcnsatoriiissassennes 1,209 fest.
Elevation at Toronto. .. .cveiverttcisiitiieiiresintorssiinaeiaies Cenaenaaae 242

Total rise in 88 MIles cvvereervssecretierisrsrsasasce g7«

and Bruce Railway.
g}'lo;::tfﬁ;n%?egummit between Toronto and Owen Sound......ceessvessessisasreresiansess 1,640 regt..
Elevation at TOronto ......ivicstesssiasaeressarsencens R R R ETX T T 242

Totalrise in 52Mile8....ccvevveiverrrecesirsesanes 1,398 ¢

tlway.
llgfgrg:{guf)?sumz{mt between Toronto and CollIDEWOOd. vvvresneesernnrees res cassasseees 990 feet.

Elevation at Toronto.......ccc0t. e eeeeserteereeraneteransae 212
Total rise In 27 mileS..ccveeivariiassnsserscesenee 748 o

—_—

0 and Nipissing Ratlway.
ggg:tfionofsunemit north of Toronto.e.covieieeiieiiianns 1,;;23 fe‘e;t;.

Elevation at TOronto....eevrrestiocrsrrssenss teeeeretiriaresananenteas Cereretirseseetrasaisnne
Total rise in 85 MileB..veseirerrssrnrracenttisnne 886 ¢




82

Between the crossing of Red River and Lake Ellen on Nepigon river, the dis-
tance is about 416 miles. The diagram shows that the former point is 763 feet
above the level of the sea, while the latter is 604 feet; the height of land to be crossed
is 1580 feet above the same level and about 300 miles easterly from Red River.

In passing through to Lale Superior from the west, a rise of 817 feet has there-
fore to be overcome in 300 miles, and a descent of 976 feet in about 116 miles,

The Grand Trunk Railway, between Montreal and Portland, running easterly
from Montreal, makes an ascent of 1360 feet in 144 miles and a corresponding
descent in 153 miles.

Comparisons of this nature do not take into account intermediate undulations
in either case ; they are presented simply for the purpose of bringing out the salient
features of the route found for the Canadian Pacific Railway. They suggest firstly, that
the works of construction for this line will not be heavy, and secondly, that it will
be quite possible to secure remarkably easy ascending gradients, in the direction of
the heavy traffic.

One of the questions, which will undoubtedly force itself on public atten-
tion when the Prairie Region begins to raise a surplus for exportation, will be the
cheap transportation of products to the East. Looking to this view of the question,
the importance of a location which will secure the lightest gradients in an easterly
direction is manifest.

The gradients and alignment of a Railway have much to do with its capacity for
business and the cost of working it; it is well known that, by attention to these
features, in locating a line, it is quite possible in some cases to double the
transporting capacity of a railway, and very largely reduce the cost of convey-
ing freight over it.

That portion of the Canadian Pacific Railway between Red River and the navi-
gable waters of Lake Superior is precisely one of‘those cases where the utmost
attention should be paid to its engineering features. The reduction of the cost of
transportion on this section to the lowest figure is a question which affects the
future of the country, as upon it, to a large extent, depends the settlement of the
western prairies.

The more this portion of the railway can be made to convey cheaply the pro-
ducts of the soil to the navigation of the St. Lawrence, the more will the field be
extended within which farming operations can be carried on with profit on the fertile
plains,

The information obtained suggests that it will be possible to secure maximum
easterly ascending gradients, between Manitoba and Lake Superior, within the limit
of 26 feet to the mile, a maximum not half so great as that which obtains on the
majority of the railways of the continent.
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I think the line should be located so as to have the best possible alignment,
with no heavier gradients than the maximum referred to.
secui‘ihg the benefits of an unbroken steam communication
are go great that I consider that it would be advisable, in the first instance, to con-
struct the cheapest possible line. While adhering to the perménent location in the
main, I would with a view of accomplishing the desired object recommend the con-

construction of a cheap temporary line, avoiding for the present all costly permanent
works that would retard its completion.

But the importance of
at the ear]jest moment

In order to gain access to the country as
speedily and cheaply as possible it might, indeed, become necessary to overcome
special difficulties by adopting temporarily, for short distances, deviations from the
true location with heavy undulating gradients and sharp curvature. I have no reason,
however, to think that this expedient would frequently be required. I am satisfied
that for the greater part of the distance between Lake Superior and Manitoba, the
permanent location may be substantially adhered to.

. 'With regard to materials for building purposes, I have every reason to believe,
that no great difficulty will be experienced on this score. The Woodland Region
fortunately possesses an abundant supply of timber, suitable for Railway work,
and will be able to furnish all that may be required in the Prairie Region.

I will now refer to the question of distance between a common point in the
Province of Manitoba and points to the east, by the Canadian Pacific Railway,
and by rival routes through the United States, and T should state that the distances
about to be submitted are ascertained from recently acquired data and aré believed
to be approximately correct. ,

Taking Fort Garry* and Sault Ste. Marie as two common points, the following
comparison may be presented.

No. 1.

From Fort Garry to Sault Ste. Marie ol Water.  nuios.

Via the Railways built and proposed to Duluth, thence by water 476 380 856
 Canadian Pacific Railway to Nepigon, thence by water.... 416 248 664

Differénce in favour of the Canadian Route........ Ceeeneennes . 60 132 192

With respect to the distance from Fort Garry to the cities of Toronfo and Mon-
treal by the Canadian Pacific Railway, and by the most direct all 7ail routes built or
proposed vi¢ Pembina and Chicago,

No. 2.
From Fort Garry to Toronto and Montreal, all rail, Toronto, Montreal
via The Canadian Pacific Railway to Nipissing and continuations... 1173 1288
“ Pembina and Chicago, Detroit, &e......... cerereree s b 1589 1925
Difference in favor of the Canadian Pacific Railway......ccc....uoee. 416 637

*The Stone Fort in each cass. 3
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Assuming the Duluth Railway to be extended along the south shore ?f Lake
Superior to Sault Ste. Marie, the outlet of Lake Superior bridged at that point, and
the Railway continued thence into (Oanada by the mnorth shore of Lake.Huron, thus
forming the most direct possible connection between Duluth and the cities of Cana-

da, the comparison would stand as follows:

No. 3.
. T
From Fort Garry to Toronto and Montreal, all rail, Toronto Montreal
via The Canadian Pacific Railway to Nipissing and continuations.... 1173 1288
« Pembina, Duluth, and Sault Ste. Marie.......coocoveremmanrneesnneeeer 1296 - 1446
Difference in favour of the Canadian Pacific Railway............... 123 158

The first comparison shows that the route via Nepigon, from Fort Garry to
Sault Ste. Marie and all points East, will have 60 miles less rail and 132 miles less
water than via Duluth.

The second comparison establishes the fact that the Canadian Pacific Railway
will bring Toronto 416, and Montreal 637, miles nearer Fort Garry than they are by
the most direct route, via Chicago and Pembina.

The third comparison shows that by the most direct continuation of the United
States Railway, that could be built from Duluth easterly, the distance to Fort Garry
from Toronto, Montreal and other points in Canada, would be considerably greater
than by the route of the Canadian Pacific Railway.

Assuming that portion of the Canadian Railway from Manitoba to Lake Superior
to be established, and thus a Canadian port on that lake placed in the same rela-
tive position as Duluth, we may draw a comparison between the railway routes
projected from these ports easterly.

Taking a common point near the southeast angle of Lake Nipissing, the dis-
tance to Nepigon is under 560 miles, while the distance to Duluth is about 675
miles. The Canadian route would, accordingly, involve the construction of 115 miles
less railway, than the most direct line via Sault Ste. Marie through the United States
to Duluth. Comparison No. 3 establishes the fact that by the former route Toronto
and Montreal would be from 120 to 150 miles nearer Fort Garry than by the latter.

The Canadian route must, therefore, remain unrivalled.

These comparisons, moreover, undoubtedly suggest that the Canadian line will
not only command the traffic of Manitoba and the whole northwest, but that it will be
in a position to draw traffic from Minnesota and the territories of the United States,
south and west of Pembina.

A map of the country between Lakes Manitoba and Ontario has been prepared

to accompany this report for the purpose of showing the projected route of the Can-
adian Pacific Railway above referred to. (See sheet No. 10.)
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CLIMATIC DIFFICULTIES.

In a territory covering so large an area, embracing lofty mountain chains,
elevated plateaus, vast lowland plains, extensive forests and great lake basins, it
might be expected that the climate would prove almost as diversified as the physical
features of the surface.

The configuration of the Continent, without any question, has an important
bearing on the climatology of the several regions under consideration. Variation
of temperature and humidity of the atmosphere are influenced in a remarkable
manner by physical characteristics. The latter condition concerns us most, as upon
it depends the snow-fall, and it is the depth of snow which mainly determines the
regularity with which a railway may be operated during winter.

It is well known that, with the exception of the islands' on the Pacific Coast,
no part of Canada is exempt from an occasional recurrence of very low temperature,
during the winter season. Experience has, hovever, taught us, in building our
public works, how to deal with frost, and if we cannot wholly avoid the influence of
a low temperature and great variation in temperature, we can by proper care
and forethought guard against them, and greatly lesson their destructive effects.

With regard to the snow-fall, some important facts have been brought to light
by the survey. We have had parties in the field during winter, in nearly every sec-
tion ofthe vast territory. From these parties and from other reliable sources import-
ant information has been obtained, to admit to some extent of generalization. A
correct idea of the snow-fall at the different points may be obtained by comparison
with some well known place, such as the City of Ottawa.

Throughout the whole of the Woodland Region the depth of snow is generally
less on an average than it is at the City of Ottawa. Only in one locality on the
routes favorable for the railway, between Manitoba and Lake Nipissing, is the snow
found generally so deep as at this city. The locality referred to is in the immediate
neighbourhood of Lake Superior, where the routes approach the coast; here the lake
appears to have a local influence on the humidity of the atmosphere, and, in conse-
quence, on the amount of snow-fall. With this exception, the depth of snow on the
route east of Lake Nepigon is found to be from 20 to 30 per cent. less than at Ot-
tawa, gradually increasing to the east and south. From Lake Nepigon to Manitoba
the snow ranges from 70 to less than 50 per cent. of the depth at Ottawa.

Throughout the Prairie Region the snow rarely exceeds 20 or 24 inches in depth,
frequently not half so much over wide areas.

In the Mountain Region the climatological phenomena are more marked and the
depth of snow-fall more varied. It appears that the western slopes of the Cascade
and Rocky Mountain Chains, exposed to the vapor-laden winds from the Pacific, re-
ceive a bountiful supply of rain in summer and snow in winter, while, on the eastern



sides of thése elevated barriers, comparatively little precipitation takes place.

In the Cascade Chain deep snow extends from the shores of the Pacific to the
summit, but generally increases in depth with the increase in al’.citude. In the
several passes through these mountains the depth of snow-fall 'varles greatly, ac-
cording as they are more or less sheltered from the prevailing winds.

With the view of obtaining exact climatological data, meteorological observa-
tions were kept and registered at certa’n stations in the Rocky Mountains, du%'ing
part of the last three years. The register of these observations has been exan.uned
by Prof. Kingston, of the Observatory, Toronto; that gentleman has kindly furnished
me with his deductions and comparisons, which I submit with a report by Mr.
Walter Moberly on the climate of that portion of the Rocky Mountain Zone where
he wintered (Appendix P).

It ai)pears from the information in the documents referred to, that the deepest
snow in the valley of the River North Thompson is found between Stillwater and
Lake Albreda, and that it sometimes reaches five feet. Between Lake Albreda and
Téte Jaune Cache, the greatest depth is about four feet. In the first week in March,
1873, the depth of snow in the Yellow Head Pass was two feet.

The greatest depth of snow at the Athabasca Depot, 22 miles easterly from the
Yellow Head Pass, never exceeded six and a-half inches, at any one time, during
the whole winter 1872-73. The surveying party experienced, what the resident
officers of the Hudson Bay Company at Edmonton and J aspar House considered, an
unusually severe winter, yet they found it less severe in the district referred to than
at Toronto.

Prof. Kingston has made a complete analysis of the meteorological register,
kept by the officers of the surveying party in the mountains, and has constructed
tables giving a comparison between the minimum temperature and the
depths of snow at Rocky Mountain stations and various places in Ontario,
Quebec, and the Maritime Provinces. From these tables it will be observed, that,
while in autumn the Rocky Mountain stations are liable to a cold much exceeding
thatof the East, the winter compares favourably, and in spring the mountain stations
have a very decided advantage. With regard to snow, the total depth, recorded for

the winter quarter at the depotin the J aspar Valley, is remarkably light compared
with other points, as the following abstract will show :—

Snow-fall, during the winter quarter, at Depot, Jaspar Valley......... 10 inches.
Deo. « at Toronto.....coceuuerennnnnnes . B80T«
Do. “ at Ottawa......cvveienvinnnenn.... 2.2 «
Deo. « at Montreal...............c.u.... 741 o«
Deo. “ at Quebec....ovuviuvinennnnnii . 1027«
Do. « at St. John, N.B.................. 701«
Do. “ at Bathurst (Bay Chaleur,)... 112.3 «
%o. « at Halifax, N.S.\...............000 495 ¢
0. b

at Howse Pass.....cceeevereenen. 500 * €
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The character of the winter climate, on the eastern approach through the Rocky
Mountains to the Yellow Head Pass, may be judged from the fact that about one
hundred horses and mules, engaged on the survey, were obliged to shift for them-
selves during the whole winter. These animals, much worn out by excessively hard
work and nearly starved when they reached the Jaspar Valley, were turned out in
mid-winter to pick up what they could get. Not a single death oceurred, and they
all resumed work in March in fair condition. Jaspar Valley is fully 3300 feet above
the level of the sea, and nearly ten degrees of latitude farther north than Toronto.

The locality referred to is exceptionally exempt from snow, on account
of being sheltered from the Pacific winds by the high mountain chain immediately
to the west. Some distance to the cast, the snow-fall is undoubtedly deeper, but at
no point on the projected line of railway between Jaspar Valley and Kdmonton,
where it passes through thick forest for part of the way, will it much exceed half
of the depth found at Ottawa.

I have already stated, that the snow-fall is found to be much greater on the
western than on the eastern side of the Rocky Mountain chain. The same characteris-
tic is even more marked in the Cascade chain, altvhdugh the latter is not the dividing
ridge of the continent. From all that can be learned, the snow, although averaging
from four to five feet in depth in many places along the western slope of the main
chain, diminishes on the central plateau, as the base of the Cascade Mountains is
approached. |

The Indians at Lake Tatla, on the Chilcotin plains, have a considerable band of
horses, and these animals subsist during every winter in the open air, on what they
can pick up. This they could not do, if the snow was of great depth. In reply to
enquiries, the Indians say that the snow on the level reaches, at times, a little above
the knee, probably not much over two feet.

In all the passes through the Cascade chain, the snow is reported to be deep,
and it is probable that in any route adopted, through the Canyons of this range, snow
sheds would be required to protect the line from snow-drifts and snow-slides.

As the sea level is approached the snow diminishes, in proof of which, one of
the surveying parties found several mules in good condition that had been left by
the late Mr. Waddington, near the head of Bute Inlet, eight years before. These
mules had been left without any protection or provision for winter during the
whole period.

Ttis evident from the number of facts collected, that, throughout the whole extent
of country between Ottawa and the Pacific Ocean, there are no serious climatic diffi-
culties 1o be apprehended that cannot be overcome in the usual way.

The only localities where snow may be met in quantities, equal to the maximum
in the eastern Provinces of the Dominion, are on the western slopes of the two great
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mountain chains in ‘British Columbia. In the Cascade Chain it will, in some places,
exceed the maximum referred to, and here it will probably be necessary to protect
the railway by snow-sheds.

With these exceptions, it is believed that, if the roadway be raised a few feet above
the general level in the open prairies, and other means adopted to prevent drifts
snow will really offer less obstruction on the Canadian Pacific Railway than it does
on lines now worked in Ontario, Quebec and in the other Eastern Provinces.

LOSS OF LIFE ON THE SURVEY.

The results of the Pacific Railway Survey, now respectfully presented, which
I trust may be considered, in many respects, satisfactory, have not been attained
without disaster. The destruction by fire of the railway offices, with many valuable
records, has been alluded to. Itismy sad duty to record the loss of twenty-one men
who were engaged upon the work of exploration. Of these seven perished in forest
fires, and twelve were drowned.

These men, together with the remaining two, lost their lives through causes inci-
dental to their duties, and entirely beyond control. I have already brought these
painful cases under the notice of the Government, and the documents submitted (Ap-
pendix Q) show that the Government, in recognition of the fact that they per-
ished in a laborious and hazardous service, has granted a compensatory allowance
to their representatives.

The members of the Engineering staff have undertaken to establish a memorial
in memory of their lost associates.

CONCLUSION.

In submitting this Report, with the voluminous appendices, I respectfully consider
that I am justified in thus summarizing its conclusions:

1. That, although the information respecting the Rocky Mountain Zone is not
yet sufficiently complete to establish the line to the Pacific, several routes have,

however, been found, on which the obstacles met with, although formidable, are
not insuperable,

2. That there are reasonable grounds for the belief that the explorations in,
progress in British Columbia will result in the discovery of a line through the

Rocky Mountain Region, which, taking everything into consideration, will be more
eligible than any yet surveyed.

3. Thatit is now established beyond doubt, that a favourable and comparatively
easy route, considering the line as a whole, has been found from Ottawa to the
northerly side of Lake Superior. ~This result is the more satisfactory, as unfavourable
impressions had been created regarding this portion of the country, many having
considered it even impracticable for railway construction.
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4. That it will be possible to locate the line direct from the northerly side of
Lake Superior to the Prairie Region, without unusually expensive works of con-
struction, at the same time-with remarkably light gradients in the direction of the
heavy traffic.

5. That the main line from Ottawa to Manitoba can be located in such a way
as to render unnecessary the construction of a branch, to reach the navigable
waters of Lake Superior.

6. That there will be no difficulty in finding a comparatively easy route across
the Prairie Region ; that the bridging of the large rivers, with proper care in location,
will form no large proportion of the cost of the whole extent of railway.

%. That the lakes and rivers of the Prairie Region may be advantageously used
“in the introduction of settlers and in the construction of the railway.

8. That, with respect to operating the railway in winter, the chief difficulties
will be found on the western slopes of the two great mountain chains in British
Columbia, but, except in these localities, the Canadian Pacific Railway will have,
on an average, considerably less snow than existing railways have to contend with.

9. That the practicability of establishing Railway communication across the
Continent, wholly within the limits of the Dominion, is no longer a matter of doubt.
It may indeed be now accepted as a certainty that aroute has been found, generally
possessing favourable engineering features, with the exception of a short section
approaching the Pacific coast; which route, taking its entire length, including the
exceptional section alluded to, will on the average show lighter work and will
require less costly structures, than have been necessary on many of the Railways
now in operation in the Dominion.

I have the honour to be,
Sir,
Your obedient servant,
Sandford Fleming,

Engineer-in-Chief.
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TABLE No. 1.—EstiMATED TEHROUGH DISTANCES. *

= ToTAL MILES
F54 :
Tt
7] g.a,g S K 3
FROM POINTS ON THE PACIFIC COAST. Homd | oB | oF | o2
5355 (88 |8z |&3
D W+ ot =
SB8A 53 5 §
Burrard Inlet, by Route No. 1, to Edmonton.....ec.ees. 754
Edmonton to Fort Garry..... Cebesrerenhensarrtreene 780
Fort Garry to Lake NipissiDg.ceeees vonevavavaaanns eeerearenans veesnae 973

Total distance from Burravd Inlet......cooverieieinvessanes 2507

2707 | 2710 | 2822

Burrard Inlet, by Route No. 2, t0 EAmMONtON. cevviviittioiiits sistneiisaneaes 790

Edmonton to Niplssing as abovVe.see.evireariiiiietiarviiiieriiissnnasess vereee seees 1763
Total distance from Burrard Inlet............cccovvviiannaes 2513 2743 | 2746 | 2858

Howe Sound, by Route No, 3, t6 Edmonton. ............ e erere e, cerverenee.| 53

Edmonton to Nipissing, as above..c..vevvvvinnan .. Creeereiienanns seesesenasesansens 1753
Total distance from Howe Sound.......veseeeeeeessnenss ..| 92506 | 2706 | 2709 | 2821

Bute Inlet, by Route No, 4, to EAmonton ...ceeeviienienous A 846

Edmonton t0 Nipissing, as abOVe..eveessiseeerieietiteticicnrerasssananss 1753
Total distance from Bute Inlet.vvererieeeeeniieeiivsss venes 2599 2799 | 2802 | 2914
! —_—

Bute Inlet, by Route No. 5, to Edmonton... 806

Edmonton to Nipissing, as above.....c..o0u. 1753
, Total distance from Bute Inlet.............. N 2559 | 2759 | 2762 | 2874

Bute Inlet, by Route No. 6, to Edmonton ....... cererienaaan 872

Edmonton to Nipissing, as above............ eees Creesaraeas 1753
Total distance from Bute Inlet...uvueirueneiierinernennnnns 2625 2825 | 2828 | 2940

North Bentinck Arm, by Route No, 7, to Edmonton.......... Ceresieerieenriians . 950

Edmonton to Nipissing, as above.............. e rraeesesenetir s Veenieiaas .| 1783
Total distance from North Bentinek Arm.......... «..o. 2703 2903 | 2906 | 3018

TABLE No. 2—ALL RAIL ROUTES,—Frox Forr GARRY EASTWARD.

FroM FORT GARRY. (The Stone Fort in each case.) Tor?,‘,iw‘ 'M0$?Ga1

Via the Canadlan Pacific Railway, to Lake Nipissing, thence to Toronto and Montreal
Via most direct United States Railwa; s, made or proposed, to Chicago, thence by short -
esy existing Railways to Toronto ar};d Montreall.). . po eriien e £ y

Differences in favour of Canadian Pacific Railway...
gg:t&e CRanﬁdlan P%ciitlic Railway, a8 above..vvvieiiviiiiiiiiiriiieiiiieeetsiieiiiacaeeees
€ Rallways, built and proposed, to Dyluth, thence by the shortest line along the

South shore of Lake Superior and the North shore of’Lalge Huron .... ns

Ilﬂ’erences in favour of the Canadian Pacific Railway..... ees

sesescesines I R P T TR R TR R TR

173 1288
1689 1925
_ 46 | 687
w73 | 1288
1296 1446
T 13 | 188

TABLE No. 3.—MIXED RAIL AND WATER ROUTES.—FroM ForT GARRY

EAsTWARD.
FROM FORT GARRY TO SAULT STE. MARIE. l Rail. | Water.| Total.
Via United States Railways, built and proposed, to Dul
rior to Sault Ste. Marie),? S eeieninene p op se 2 t . u ut h’ t hence by L ake Supe- 477 396 873
Via 1\'iuamadlan Pacific Railway, to Nepigon, thence by Lake Superlor to Sault Ste.
BTI0 o1ttt tiiiea et ensntstraene vaenenensnesoneeeentsnnaerens e rrerennas eeeeneens 416 254 670
Ditferencin favour of the Canadian Pacific RAIlWAY .. ..........ovviroeneneeee e, 61 142 | 23

* Continuous measurements, have in no case yet been made, distances must, therefore, still be consi-

dered approximate,
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APPENDIX A.

EXPLORATORY SURVEY CANADIAN PACIFIC RAILWAY.

Brief notes on the character of the country traversed across the Continent {n 1872
by the Ewpedition of Sundford Fleming, the Engineer-in-Chicf.

After visiting Nepigon, we proceeded to Thunder Bay, and leaving the shores of
Lalke Superior, commenced our land journey northerly and westerly, on the morning
of the 22nd July.

From Prince Arthur’s Tanding to Liake Shebandowan, a distance of 46 miles, the
road mostly runs in the valley of the Kaministiquia. The first 23 miles to the
Matawa appears adapted for settloment, the soil is sandy loam, with a subsoil of clay.
The flora is proximately the same as the country north of ke Ontario. The surtace
is undulating and generally not difficult to clear, few scttlers however have found a
home here.

The remaining twenty miles to lake Nhebandowan appear to be inferior in
character ; the timber is not heavy on the shores ot this lake. 1t improves, however,
on lake Kashabowie. It is to the north of this lake that the summit is met and the
waters run in opposite directions; on the one hand to the north and west, finally pass-
ing into Iudson’s Bay, ou the other hand to the cast and south, feeding Lake Superior
and the St. Lawrence. The first of this new svstem of” waters, the Lac des Mille
Lacs and the succeeding Tiakes are well wooded, the principal timber being pine,
aspen and birch. At Lake Kaogassikok, more larch and cedar is met, a circumstance
which suggests alocality where railway ties may be found, it being possible to raft them
trom this point to Winnipeg. The timber, indeed, somewhat improves in character
and dimension from this locality; the country is also somewhat more rolling, and in
many parts has the appearance of cultivation.  On Rainy Lake, however, the shores
are rocky and the timber is small, especially on the northern side. Rainy River
flows through a more fertile country; where visible from the river the soil seems
good and casy of clearance. The predominating timber is aspen, butitis interspersed
with maples, pines and elms, and the country appears well adapted for settlement.

The writer had but a limited opportunity of forming any opinion of the
country surrounding the Lake of the Woods, having only sailed through its waters.

From the Northwest Angle to Red River, more positive opinions may be
expressed. This District, is somewhat monotonous in appearance, but nevertheless
seems capable of development. The first twenty miles lie somewhat low, in many
places; it is, in its present state, swampy and will require extensive drainage. It is
abundantly wooded with spruce, tamarac and pine, with white birch and aspens. The
soil is clay with a covering of hlack loam, but this characteristic is lost, ax the traveller
advances west, the soil becoming more sandy. The flora ix generally that of Central
Ontario, possibly marked by a greater variety of species.

At Oak Point, thirty miles from Fort Garry, the prairies are met; and a small
stream, the Seine, runs from this point into Red River. The land for two miles is
taken up by the Metis. The grass is green and luxuriant, interspersed with flowers
and all the features of a prairie landscape are to be seen in full profusion.

Of the distance traversed between Lake Superior and the Red River, no positive
opinion, of the extent fit for scttlement, can be pronounced by travellers, taking the
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Dawson route. Special examination must be made of each locality, before any
ostimate, worthy of attention, can be made. So far as the writer is capable of
judging, it may be said that the land along Rainy River and some parts of the shores
of the Liake of the Woods, offer fair inducement to the settler, but the real character
of the country can only be known after carcful and systematic exploration.

From Fort Garry, the route lay along the valley of the Assiniboine River, which
although a tributary of the Red River, is itself the centre of a system of waters. At
Fort Ellice, about 220 miles distant from Fort Garry, the water flows from northern
sources and the trail entirely leaves the strcam. Taking its origin between the 52nd
and 53rd parallel of latitude, between the 102nd and 104th line of longitude, it
descends to Fort Ellice, between the 50th and 51st parallel of latitude, somewhat to
the east of 102 degree of longitude, At FortEllice, however, it receives the tributary
River Qu'appelle, which runs for nearly four degrees of longitude between the 50th
and 51st lines of latitude. The soil of the Assiniboine Valley is remarkably fertile,
for a distance of 70 miles. Westward of Fort (rarry a few settlers have taken up
land. The remaining distance of 150 milcs is without a single settler, the last being
found at Rat Creek. IIitherto there has been no inducement to the settler to come
here.

If reliance can be placed on replies to the enquiries made, no difficulty has so far
been experienced in the Assiniboine Valley, with regard to the supply of wood. The
same might be said with regard to water; where wells have been dug, water has
been found, with few cxceptions.

The winters arc described, by the few scttlers we saw, as very pleasant. Cold, of
alow temperature, commences to be felt sometime in December, generally about
the middle of the month, and the thaw takes place in the early weeks of March;
the snow scldom exceeds two feet indepth.  The sun is generally bright, and the air
sharp and free from dampness. So far as evidence can be gathered in this respect,
the inference may be drawn, that the railway will not be impeded by heavy falls of
snow, of great depth and of frequent recurrence. The drifts, which occur in all longi-
tudes where snow lies on the earth continuously throughout the winter, it is feared,
cannot wholly be avoided. Experience, however, has suggested in each individual case
the mode in which the drift, if experienced, may be dealt with.

The country passed over, as the traveller proceeds westward, alters its character.
The level prairie landscape met in the neighborhood of Red River gives way to more
rolling land, while" the soil is sandy loam, generally of good quality. The flora, as
may be inferred, is no longer the same.

Before and after reaching Fort Ellice, we were occasionally at a loss for good
water.  All the running water is fresh and wholesome, but there are long stretches
between the streams in some localities; the ponds which exist on the surface are
frequently saline or brackish.

One very pertinent question arises, whether water of good quality can be obtained
generally. The rivers with their tributary creeks are not invariably convenient to
the best soil—in some instances they are at some dixtance from it.. The question,
therefore, ix most important, for if good water cannot be obtained by moderate
effm:t, the land, l}oxvex_vol‘ Qllt\w.u'(lly pleasant to the eve, or intrinsica]l‘y rich, can
be little adapted for dairy farming.  The expense of collecti ng rain water in cisterns
and reservoirs is well known, and this dificulty has been experienced in much of
the western territory of the United States.

The country as a field for scttlement is accor
water has to be husbanded with jealous care,
must be collected in advance of its use.

dingly lessened in value, where
L and  where, indeed, every gallon
The writer suggests the propriety of this



question being carefully investigatéd asan independent inquiry. The practical
mode of mecting it, would be to sink wells at intervals on some principle of
gepgraphlcal division, and so determine the qualities of a district of a given area in
this respect. The fact must not be put out of sight, that the opinion is entertained,
that there are places where water will be met, only at very low borings. Failure to
obtain it at any cost, may, indeed, 1esult in particular localities, but the general
opinion appears to be that it will not be found difficult to obtain water. No facts
are, however, assured, and many authentie data are necessary before any generaliza-
tion can be made. If established ax a truth that the supply of water is certain in
all directions, a great impetus will be given to emigration. Asa problem which
must force itself on public attention, it should be examined without delay.

For a limited distance to the westward of Fort Ellice the land is light and
sandy, but it again shortly becomes richer and less light, and the country is more
rolling and broken. For some distance, it may be desceribed as being a series of
shallow basins enclosed in a larger periphery. The higher land on the ridges may
be described as being somewhat gravelly, while that of the low land is rich with
peaty mould. Proceeding towards the Touchwood hills, we met gentle slopes
crowned with the aspen, with occasional small lakes, fringed- by willows, many of
them saline.

Much of the land has been devastated by fire, and it is thought that this cause,
repeated frequently, has, atter a series of years, resulted in the entire destruction ot
the heavy wood which, it is believed, once covered tho surface of these prairies.
The aspens, however, quickly grow up, five or six years life making them sufficiently
1arge for fencing purposes.

About 110 miles to the northwest of Fort Ellice the Touchwood Hills are met.
These are mere undulating eminences, partly wooded, with remarkably good soil and
apparently well adapted for settlement;; they gradually descend on the western side.
Some difficulty was found in this neighhourhood in” obtaining water; that which
wo could find was often brackish and scarcely drinkable, and seemed to be only the
remaining deposit of last winter’s snow.

Scarcely any rivers are met; it is observable, however, that several running
streams are found farther north.

The route, on which we were travelling, explains this feature of physical
geography, for we were on the water shed between the Assiniboine and the South
Saskatchewan. We found that this part of the route is generally without timber,
but it contains spots where slight wooded knolls are met. Apparently level, in reality
there is a considerable ascent, as the country is travelled westward.

From Fort Garry to Fort Edmonton, there is a vise of 1400 feet in a distance of

900 miles by trail, while a farther rise of 900 feet is experienced before the base of

the mountain chain is met. Ahus the total additional elevation of 2300 feet is spread

over 1000 miles, being at an average grade of 23 feet to the mile; in some portions

of this, heavy rolling ground ix found, and the soil varies in richness. Gravel is

resent on some of the higher ridges, and it is confidently believed, that there would
Ee ballasting obtainable for railway purposes without great difficulty.

Before reaching the south branch of the Saskatchewan, the country, is an agree-
able mixture of woodland and prairie with several lakes of moderate dimensions,
and with a rolling succession ol knolls. The landscape was unusually pleasing, the
soil excellent, and we saw abundant wild flowers.  Very many ot the lakes ave
brackish, yet they often adjoin frexh water lakes; the latter we found invariably
at 2 hicher level. = At the foot of aridge they are more frequently saline; on mount-
ing the slope they prove to be fresh. )

At one place, we witnessed a fresh water spring at the edge of alake, the latter
«o saline that the horses would not drvink the water.
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The crossing of the Sonth Saskatchewan is about 250 yards wide, the banks are
about 170 feet high ; the ecastern bal?lc, howe\:er, has t}}c greater elevation ; aspens,
balsams, poplars, and small white birch, are fournfl on its hanks; the ml!ey. of the
river, however, extends over a mile in width. ,I,‘h(_a North .Saska,tchewan is eighteen
miles distant, and it is at here that Fort Carlton is established. Between the two
rivers, the country assumes the appearance of a level plateau elevated about 300 feet
above the stream=. The soil. although light, is of good character; the north river
at this spot is somewhat broader than the south branch.  The streams unite near the
105th degree of longitude and discharge into Lake Winnipeg.  Only one rapid of any
great importance is met in this distance.  Both these streams seem to form
natural arteries ol communication throngh the country where they have their
course. Nothing asx yet iy, however, definitely known as {o the limit of naviga-
tion they will admit; but they will probably he found navigable for steamboats
of light draught, by removing sandbars and straightening some of the more crooked
channels. :

The country on the North Saskatchewan is but little wooded, but it abounds in
erasses, and the soil appears to be good, in some places somewhat sandy and arid.
The contour of the land is irregular, with hills of considerable elevation, at the base
of which lakes arve frequently to he met. generally not of extended area.

From Fort Pitt continuing along the North Saskatchewan. the soil improves,
and we met white spruee, tamarack, and poplars, with thick and luxuriant grasses.
Fires had passed over much of the country. As we came within 100 miles of
Fdmonton, the conntry beecame more hilly, and the hill sides were covered with
heavy wood. The flora continued the same as on the castern praivies, but it was
here somewhat more luxuriant ; a good deal of low bireh and scrub pine. pinus Bank-
s, ismet in thislocality. At Edmonton the question of coal first presents itself;
some fragments were dug out of the river bank.  Although they burned in a black-

“smith's forge. evidently they were of inferior quality ; better samples were reported
by the officers of the Hudson Bay Fort, as having been found higher up the river.

All the rivers we crossed between Prairie Portage and Edmonton are marked
by the characteristic of running in wide and deep vallevs; this peculiarity would
appear to extend generally to the prairie region of the Northwest. except, perhaps.
the lower portions of it around Lake Winnipeg. However small the stream which
runs through them, the valleys have the same characteristics. The circumstance
suggests 1o special engineering difficulty, but it points to heavy expense in con-
struction where rivers are to be crossed, and the necessity of carc and judgment in
laying down the route, so as to keep the expense within as moderate limits ax
possible.

Looking back over the thousand miles of praivie country travelled since leaving
the wooded district cast of Manitoba, it is worthy of note, that aleolutely level plains
formed no great proportion of the vast area which came under our observation. We
were agreeably surprised to find that by far the larger proportion was undulating and
in this respect not unlike much of the Province of Ontario, while eminences of con-
siderable elevation, not greatly inferior to the Mountain at Montreal. were ocea-
sionally met with. In many places small groves and fringes of trees adorned the
prairie and gave the landscape an agrecable, park-like appearance.

Before reaching Edmonton we received from gentlemen connected with the
Hudson Bay Company and from others engaged in missionary labours, most tavourable
accounts ot the country on Peace River to the North, and still more glowing deserip-
tions of the beauty of the landscape and fertility of the soil over broad districts
stretching away to the South towards the International boundary line.

A few weeks after we left Bdmonton, Colonel Robertson Ross travelled southerly
through the section referred to.  He reported the country for about 300 miles in
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length along the eastern base of the Rocky Mountains, towards the 49th parallel,

and from 60 to 80 miles in breadth, to be of great natural beauty, with soil of sur-

Eassmg richness. Here is found the favourite wintering ground for great herds of
uffalo.

At Edmonton our party was separated, one portion diverging to examine the
Ppacq River District and l_’ass, while the main expedition pursued its course
directly towards the Mountains.

'On leaving Edmonton we passed through a country interspersed with hillocks
and we likewise occasionally met with swamps, many of which were covered with
swamp hay. Gradually the country becomes more wooded, and the undulations as-
sume a more marked character. More crecks were crossed, running in most cases
through narrow valleys. The vegetation was particularly luxuriant, and the grass
through which we passed was in some places from five to six feet high.

In crossing the River Pembina some seventy miles west of the River Saskatche-
wan, we found thick outcropping beds of coal. It proved much better than the
Edmonton specimen, and we heard from our guides that abundance ot this fuel was
present at other localities, xome of it of still better suality.

Occasionally the country becomes more open with groves of spruce, aspen, and
poplar, increasing in size.  Nevertheless much of it is densely wooded, while in
other places the timber is thin and ot inferior quality.

The ascent up the McLeod River was continued for seventy miles. There was no
regular trail, and the route of the party was through innumerable windfalls, Much
of the soil ix bog, and the banks of the river are rough and rugged. The advance
made was slow and tedious. Pushing across the intermediate summit, the River
Athabaska was reached. This stream runs through cliffs of' sandstone, shale and
clay, and the valley widens by a succession of terraces, rising one above the other.
They are very distinctly marked on both sides of' the stream. It was here that we
obtained the tirst view of the Rocky Mountains, which rise in all their grandeur,
presenting ax it were an impenetrable wall before us. The ground alternated in its
haracter. The trail gradually approaches the river and passes up the valiey,
which is here about five miles wiae. Following the windings of the river, we
reached the portals of Jasper Valley, entering which we were literally in the yery
heart of the mountains. So caxy an ingress could never even have been hoped for.

Jasper House ix but 3,300 feet above the sca. ILake Jasper is ten miles long-
After leaving the River Athabaska, the path of the expedition lay along the River
Miette. It was here that the trail of the advancing party from the Pacitic was first
seen, and immediately afterwards the delivery of a letter from the officer in charge
established the certainty of the party being in close neighborhood. The meeting
took place near the junction of the Miette with the Athabaska. The name of
Caledonian Valley has been given to this locality by the Hudson Bay Company. It
is rocky and rough, and the river itsclf' is a series of falls and rapids. The lower
ground of the valley is swampy, with an underbrush of scrub birch and of dwarf
willows. The trail crosses the river seven or eight times in a very short distance.

The immediate ascent to the Yellow Head Pass is mnot difficult, and the
Pass itself is, as it were, an open meadow.

It was the middle of September when we arrived in the Yellow IIead Pass, but

the flowers were in bloom, and the lower slopes of the mountains were covered with
verdure. Above them rose huge rocky masses, crowned with perpetual snow.

Leaving the meadow at the summit of the Puxs. we immediately struck one
of the sources of the River Fraser. The passage from the Miette to the former river,
is so gentle that it is barely perceptible, and it would be extremely casy to make
the summit water flow in either direction. TFollowing the waters of the Fraser,our

)
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exploration took us past, first, a sheet of water about ten miles in length, which we
named Yellow Head Lake; second, by Lake Moose, a body of water of some extent,
from which the Fraser River rapidly descends.

About sixty miles beyond the Yellow Head Pass, we came to a turn in the
River Fraser, named Téte Jaune (‘ache. Here the Fraser takes a northwesterly direc-
tion, to nearly midway between the 542 and 55 2 parallel, when it descends southerly
almost to the 492 parallel, then twrns to the west, to meet the Pacific waters
near New Westminster. Our course. therefore, being southward, we turned
towards the River Canoe, passing over the low height of land between the two
streams, entirely abandoning the Fraser at Téte Jaune Cache, again to meet it by
the valley of the Thompson, at Lytton, more than four hundred miles distant.

The Yellow Head Pass is less than 3,800 feet above the sea. The passes in other
directions to the South are considerably higher, and the crest of the mountains will
probably exceed 9,000 or 10,000 feet.

Our route took us through a country remarkably well wooded with spruce,
hemlock, cedar, white birch, and the Douglass fir. 'We left the Fraser at the Téte
Jaune Cache, and found a country wonderfully level, considering the magnitude of
the mountains by which it is enveloped, to the River Canoe. Our course ran to the
cast of Lake Cranberry, a small body of water situate between the two streams.

Crossing the River Canoe, which we were able to ford, we passed to the east of
Lake Albreda, which is somewhat smaller than Lake Cranberry and situated between
the Canoe River and the North Branch of the Thompson, much in the same position
as the former named lake. On reaching the Thompson, the river was at once crossed,
and we descended the north Branch on the west side of the valley; our trail was
extremely rough and undulating. The valley itself is narrow and in places appears
as a mere gorge. Several streams of great width were crossed in our descent. The
valley widens asitis descended, but again becomes narrow and full of difficulty. Ten
or twelve miles over this trail, the canyon, the Porte d’enfer is met, which is very
rugged and presents obstacles which would entail considerable expense to overcome.
When passed, the valley again widens and the steep spurs of the mountains recede
from the river. The water of the river runs with a quiet current, as its name ¢ Still-
water ” suggests, but the descent again becomes rapid and the stream falls 750 feet
in “;he 45 miles, immediately above Clearwater. In the succeeding 73 miles, the fall
is 240 feet.

From Clearwater to Kamloops, a distance by trail of about 75 miles, the river is
navigable for boats. It was on this portion of the journey, that we came upon the
first trace of settlers, now on farms north of Kamloops. The first we saw was a small
saw mill, 15 miles north of that place.

At Kamloops and the surrounding district the character of the country changes;
it is arid and generally treeless, the surface being covered with bunch grass.

But little rain falls on the intervening territory between the two great chains,
which in this latitude distinguished the Rocky Mountain zone. Hence one of the neces-
sities inseparable from farming is an artificial supply of water. The settlers have
already established works of irrigation, and are reported to conduct their farming
operations with profit.

The country possesses this arid character until we enter the Cascade Range, be-
tween Cache Creek and Lytton; at the latter point the Fraser is rejoined and it flows
mainly through canyons to the head of steamboat navigation at Yale.

} We reached Yale, the head of steamboat navigation, on the 3rd October, and
New Wesminster the following evening, next day we were on the waters of the
Pacific ocean,



41

ITINERARY

OF THE
Expedition of Sundford Fleming, the

Enginecr-in-Chicf, across the Continent.

‘]CSTIMATED MILES TRAVELLED,
DATE. DESIGNATION OF PLACES BY THE WAY,
LAND, WATER. |TOTAL.
1872, Rail & | E g
EREAR:
July 1|From Halifax, along the route of the{To Truro ........ cveenes] 61 i
Intercolonial Railway, under con-j ¢ Moncton................. H— 76
struction and partly in operation, to} ¢ Miramichi ......... Senee 19 [......] 115
Riviére du Loup. ¢« Bathurst..... [P IR 45
s Metapedia..ooovenaiee 80
« RIMOUSKE vvvvervareccnioose \ 110
“RIV.AULOUP et evvveresifeesees]| 66
622
July 9|From Riviére du Loup along the| ¢ Quebee......ocoeeersees 126\
Grand Trunk, St. Lawrence andj ¢ Montreal .....o..uen coeed) 166 \
Ottawa and Northern Railwaysto ¢ OUlawa ............ ... | 168
Collingwood. € TOroNt0. cvsrverarirenes ] 275
¢ Collingwood..vevreieenns 91 L -
July 16;From Collingwood by steamer throuzh| ¢ Owen SOUNA tvver cveveefersrro]irenns 45
the Georgian Bay, Lake Huron and] ¢ Killarney..oooveeeerernaefoonees veres.] 100
Lake Superior to Thunder Bay.  Bruce Mines «v...oovene-faieins veeees| 189
% Sault Ste. Marie ..covvietoeens e 50
« Michipocoton Island. ..j.eeeesfecsees 115
4 Nepigon.cveeerssvaenes I DI PO I L
s Thunder Bay coceereaes Joeree Heveeee 100 605
July 22{From Thunder Bay along the Dawson
route to Fort Garry... *Camp No.1} Shebandowan. ....evseetfesese 45
“ 2‘ ¢¢ Brule Portage..c.oc...vt R B P L
€ 3 ¢« Camp Ignace..oooeeeree fiereeeiiieees 35
“ 4] ¢ American Portage....oeievveee 6l
‘e 5| ¢ Rainy LaKe....ccooevee vhiaee 60
4 6| ¢« Hungry Hall............ 90
281 verensnseranose «“ 71 % Island CampP....eers soejeerses 8
p:t] PN Ceeeeeeens “ 8| « Northwest Angle ... « Jeeeses]|oeeees l 70
{1 ] Crreeees “ 9] ¢ 0ak POINt.cvcerervraress[sosess] 80
23 | IR “ 10 ¢ Government House.....|.....- 30 . ‘ 530

——

Qarried forward............ 2,683

* Camps numbered from Lake Superior.



ITINERARY.—Continued.
ESTIMATED MILES TRAVELLED,
DATE. DESIGNATION OF PLACES BY THE WAY.
LAND, WATER. |TOTAL.
Rail. :’,:‘ § §
1872, é % 8
. Brought forward....!.,.. P P 2,483
Aug. 1 From Fort Garry to Stone Fort and
back. To Government House....| ..... 40
Camp. —— | —— ——' 40
2 From Fort Garry to Fort No, 11| ¢ White Horse Plains.....|...... 83
3i D O HHCT- A Crrreereaae “ 12| « Rat Creek Camp....... 87
4. e e, « 13| ¢ Three Creeks ¢ ........ - 21
3 e reiraeens ¢ U4} ¢ Camp Assiniboine.......|...... 40
L ¢ 15| « Salt Lake Camp.....ceof...... 41
K N eere cneens ¢ 16 ¢ QuAppelle ¢ ..o.iiiiii .. 45 22
8{¥rom Fort Ellice to Fort :}arl- “ 17| ¢ Broken Arm River 81
9] tol..evivuans i e «o ¢ 18" ¢« Lonely Tree Camp 43
“ 19| “ Little Touchwood “ ....|..... 41
L “ ¢ “ ¢, v . L]
¢ 20| ¢« Touchwood Camp...ivefovnrns 43
¢« 21| ¢ Quill Lake Plain “.....]...... 42
¢ 22| « Round Hill « .......... . 43
Bl e ere e “ 23 « 8, Saskatchewan ¢ .....|....,. 46
16 i eve % 24) ¢ Fort Carlton “. .......]..... o 18|
307
17 ¥rom Fort Carlton to Fort P’itt, ¢ 2| ¢ Bears Paddling Lake .1...... 38
I8 veiiiiinnn, . e eeees o [T “ oL AP BT
B PP “  26] « Jack-fish River Camp..]|...... 48
20}..... et veess % 27| ¢ English River ¢ ..vviii]oun... 41
21f.... N ¢ 28] « Fort Pitt Guard “......[..... 40
167
22 From Fort Pitt to Kort. ..... wee ¢ 291 ¢« Moose Creek Camp....[......| 40
23 Edmonton.................... 80| ¢ Spake Lake “ ..........}...oc.| 42
2] ceee. %81 % Victoria Mission « .....l...... 40
2] e “ o (L « L &
b N AN eerenes ¢ 32| “ Deep Creek “ ..........| .... 44
2] i i e ¢ 83| “ Fort Edmonton ¢ .,,...|..... 27
193
28| From Fort Edmonton to Jasper ¢ 84 « St. Albert Camp........|.... . 11
2] HOUSE....eevuveeniinenriansaes 85| @ St Anns’ . .ou........ 39
L PP T ;I ] Round Lake “...,...... 12
L3 | ¢ eressesiniiiiiene ¢4 37| ¢ Lobstick Creek ¢ ...... -
Carried forward......|...... 9 | 3711
* Distances between Fort Garry and Edmonton were measured by ¢“Odometer,”
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ITINERARY.—Conlinued.

ESTIMATED MILES TRAVELLED.
DATE. DESIGNATION OF PLACES BY TIIE WAY. -
LAND, WATER, [TOTAL.
. I
: Rat] & | E | 8
1872, ] é E.
e 0 O
Camp. Brought forward | ..... 9L Jovevurtores .| 8,711
Sept. 1{From Fort Edmonton to
2] Jasper House.....oveveernns .. No, 88 To Valad’s Camip .ooovenini]ones 26
Bluviceniiiiiies veae A 39‘ “ Camp Minnle..... e ol 23
4 « 40| “ McLeod River Camp...|.... 17
5 « 41 ¢ Indian Camp ....... R 12
6].. « 42| « Muskeg Camp ....... I PO 20
7l.. « 43| « Piumb Pudding Camp..|..... 21
8 . b “ o [ P - “
9}, « 44| « Bayonette Camp. ...... venes| B
0} e P T 1 I Beax;er Camp .......... 17
1o i [ « 46| ¢ Island Camp......ooeeee Ceeens] 26 s
12 From Jasper House to Yellow ¢ 47 « Jasper Lake Camp. ... |- ... s
13 Head Pass. cooe.vvviiinarenns 48 « Athabasea €amp....... o
RS Cetsersesanrsesisisesasirens “ 49 . Ca.]edonian Valleyri oo 1
qolrrrrer e veree D0 « YellowHeadCamp....L__i____ N
16| From Yellow Head Pass to .. ¢ 51| ¢ Moose Lake Camp «.c..|.. .- 40
17 Kamloops............ TP 52 ¢ Herd CRID . .vvn-eveensfovanns 4
S « 53} ¢ Camp Fraset..eeeees oeee . 1.3
19, e eeeeenes ..... ¢ 51| ¢ Canoe River Camp.....|...... 31
200, it ceerieeaaiiaae ceh eeeens « 55| ¢ Albreda CAMDP......oovfeess . 2
b1 | e “  56] « Camp Cheadle..........0...... 26
22]..... eeereerenes sasaraeeieranes “w o« LY I “
2 3 U N « 57| ¢« Headless Indian Camp.j..... 23
24 . Creserseteseniaantes Lo 8 58l “ CampV..ioiiiiiiiien Ao 2
25 . Crereeeeane « 59| ¢« Rouud Prairie Camp.. |...... 24 ‘
26]....... veerresses Ceveiraanis « 60 « BunchGrass Camp.....[....-+ 26 ‘
D4 PPN « ¢1| “ Camp Thompson.......|.. [UUTE B P PRPUUIN B
28|, Cerenieaiaas RN “ 62| ¢ Kamloops......o.venne ) L SR S __‘5‘_’_ 533
29| From Kamloops to New Westminster! ¢ Kamloops ........ccovues]eeee
30] Lieieiinenenne e eereee e « CornwallS +iveevenns vere|orenis| 88 ]eeeeee} 16
2. et eeanreasittartesesrettonatannns (T 92 77+) QOO P PP FETIRR 48
Bl e e ra e Jeyale o vevei]oeennd| 56
4'....‘. e Chresraereanenens . l « New Westminster ..... FUPTTRN PRI . -
! Carriet‘i FOrward.cossesvssssssossreras 4,524
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ITINERARY.—Continued.

ESTIMATED MILES TRAVELLED,
DATE. DESIGNATION OF PLACES BY THE WAY.
LAND, WATER. |TOTAL.
|
i | &
Rail.| & | 8 | 8
1872, e | & | §
s 5] o
Brought forward.. .j......[ceeseejeevens] connn) 4,624
I
Oct. 5 From New Westminster to Victoria. To Burrard Inlet...........|...... 3 32
6! On board the steamer ¢ Sir James| “ Waddington Harbor....!......|......] 190
7! Douglass.””........ veessasssaseisnenes | ¥ Seymour NurTOWS..oovo|eeeees|eesses 80
2] I veessessesessss| ¢ Nangimo..... TP cesees| 100
] IR terernerrrineenerninernranees| % VICEOTI® o evererenrrrnsnn. vevre|ereees| 80 ®
4
From Victoria to Alberni, Barclay
10 ¢ Pacific Ocean..... N ceveanfens 150
Sound and back, steamer Sir James
1 o e cevers|eseess 150
Douglas. i 00
3
Total Mileage...... 957 (2,185 | 1,687 | 485 | 5,314
SUMMARY.
Miles.
Distance travelled by RallWay..c.ee.eiieeeeeniennns 957
“ i On horse back and on foot...... it ettt i areaa, . 1,510
L “ By waggons, carriages, &e..... 675
“ o Steamers—on St. Lawrence and Pacific WAterS. .vuvvivvennveneninineenes 1,687
“ “ Canoes and rOW=DoatS. s teueeitiiiieraerniennrennrennnssoemennonnnnn [N 485

From Halifax to Vietoria Tesessentatesctiriense ittt entntsranas i
betweon Tols fo bo Victorla, Total Miles..ouueevernennnensas 5,314




45

APPENDIX B.

Instructions and Report respecting the Branch Expedition from Edmonton, via Peace River,

to the Pacific Coast.
INSTRUCTIONS.

Forr EpyonToN, August 27th, 1872.
CrarLES HoRETZKY, Esq. : e ’
My DEAR Sir,—It is important that as much information as possible be obtained
respecting the country extending from the waters of the North Saskatchewan,

Northerly and Westerly by the Valley of Peace River to British Columbia, and thence
to the coast line in the latitude indicated.

Having every confidence in your energy and ability, I have to request that you
will at once proceed to make an exploration through the country, and obtain by
personal observation and enquiry as much information as it is possible to acquire
within the present year.

I have associated with you as Botanist Mr. John Macoun, who will specially
attend to the collection of specimens illustrative of the flora of the district to be
traversed, and information bearing on thé agricultural capabilities of the country.

With the above objects in view, you will proceed by the speediest route to Dun-
vegan, and thence ascend by the Valley of Peace River across the Rocky Mountain
range to the Omineca district in British Columbia. You will there learn as to the
practicability of passing down the Skeena River to Port Essington, and if circum-
stances will admit of this route being taken, you will proceed this way to Victoria,
unless it appear to you more advisable to take the Frazer River route.

In addition to information obtained from personal observation, you will make
full enquiries of parties who may have travelled in the country, respecting its
mineral resources (especially coal and iron), the climate, depth of snow at different
points, the extent of land suitable for settlement, quality of soil, cte., ete.

You will report to me ax full information as possible respecting the topographical
features of the district you will traverse, having in view the opening up of the

country by a trunk line or other lines of communication.
»

Wishing every success to the expedition,

Believe me,
Yours very truly,

SANDFORD FLEMING,
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REPORT.

OTTAWA, 15 March, 1873.
To SANDFORD FLEMING, Esq.,
Iingineer in Chief, _
Canadian Paciflic Railway.

S1R :—In accordance with the instructions conveyed to me by your
letter, dated Edmonton, 27th August, 1872, I immedialely made prepara-
tions for the journey indicaled, and together with Mr. John Macoun, the
Botanist to the exploration, left Edmonton on the 4th September for Peace
River, via Assiniboine and Lesser Slave Lake. Being under the necessity
of carrying with us provisions, such as flour, tea, etc., in quantity sufficient
to last us through and past the Rocky Mountain Range to McLeod’s Lake,
T laid in the necessary stock at Edmonton, and with six pack horses and
four to ride, our party, consisting of Mr. Macoun, myself and two men,
set out.

Fort Assiniboine, on the Athabasca river, was reached on the 8th
September, after passing over 91 miles of very fair country, of an easy
character, and land partly of prairie and timber, the latter abundant from
Lac la Nonne to the Athabasca.

Here I determined to cross by land to Lesser Slave Lake, and arrived
there on the 24th September, after experiencing a very rough journey,
having but the occasional vestige of an Indian trail, very indistinct at best,
‘through an entirely wooded, swampy and, in places, very hilly country,
utter}l}y useless for agricultural purposes, and for a line of road excessively
rough. :

At this post of the Hudson’s Bay Company’s we changed horses, took
some supplies, and started for the Forks of the Smoky and Peace rivers on
the 28th September.

The soil in the vicinity of Lesser Slave Lake Post is of very good
quality, vegetables of various kinds are raised, and there is luxuriant
pasturage along the southern and western margin of the lake for many
miles, but on that side the land is wet. From this post to Lac la Biche or
Red Deer Lake, by north side of the Lesser Slave Lake, (distant in an air

line say 175 miles,) the country is by all ac-ounts thickly timbered, and
not hilly, although some swamps exis,

The Peace river was reached on the 30th

e September, after traversing
75 miles (by account) of a very fine country generally easy and level, and

of excellent soil; in great part timbered with poplar, spruce and some
tamarac. Our general course was about nor west until we struck the
Peace river. THere the scene which met our view was really magnificent.
Our elevation was, and had been, very little less than that of Lesser Slave
Lake (Lesser Slave Lake is assumed to be 1,800 over sea level), all the
distance from the latter, and the Peace river at this point rolled beneath us

atg depth of some 750 feet, through a capacious valley at least two miles
wide.
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_ To south and west, its meandering course could be traced for a great
@1stance, and a couple of miles above, on our left, the Smoky river joined
it. The Hear.t river, which we had forded the day before but knee deep,
also _emptled into ’ghe Peace immediately beneath us, both of those streams
flowing through immense cuts in the plateau on which we stood. A

perfectly unobstructed horizon, level as that of the Ocean, stretched away
to the southwest. ’

After enjoying the magnificent scene for a few minutes, we descended

the steep valley sides, Swam our horses over, (a distance of 500 yards)
and camped. Next morning, after surmounting the opposite side (north)
of the valley, and riding 50 or 60 miles over a leyel prairie, I reached
‘ Dunvegfm. Here T procured a man and 7 horses (having sent back our
Lesser Slave Lake animals), and after a week’s delay, started by land
on south side of the Peace river for Fort St. John, some 180 miles higher
up. Before proceeding further, I shall make an extract from my diary
relative to the country and climate about Dunvegan. "

Fort Dunvegan is situated on the north side of the Peace river, upon a
level terrace 30 feet above mean river level. The height of the country
behind, and around Dunvegan, is about 700 feet over the river, which
here3 has an altitude of about 900 feet above the sea. This altitude was
obtained from a set of barometric readings extending over 8 days. From
the Rocky mountain portage down to the Smoky river, (a distance say of"
250 miles,) the Peace river lows through a depression in the country,
ranging in depth from 800 to 600 feet. The underlying tormation is lime-
stone, and the whole of this region appears to be composed of an immense
layer of clay and alluvial soil, resting upon a horizontal bed ot that
material. Sandstone is also found in large quantities, and grindstones
of excellent grit are to be found in the river bed.

The north side of the Peace river, between the portage and the
Smoky river, is generally level, and partially prairie for some distance back,
but cut up here and there by the deep beds of numerous tributaries. From
Smoky river upwards, on the south side, to about opposite Dunvegan, the
country has much the same appearance, with perhaps more open country,
but from this point it gradually becomes more thickly timbered and
rougher, and maintains this character up to the Rocky mountain portage.
Several tributaries occur on this side all flowing through very deep beds
which offer serious obstructions 1o roads, but those river valleys gradually
lose their depth on nearing the prairie country which lies 20 or 30 miles
south, and which extends from Smoky river right up to the Rocky
mountain range. The climate of this region and of the Peace valley
generally is, somewhat similar to that of Red River, but the
extremes of heat and cold are not so great, and the climate is tempered
by the westerly winds which here prevail, and are mild.« Snow rarely
reaches. and seldom exceeds, a depth of 2 feet, and doesmnot pack. The
climate is dry and salubrious. As to the fertility and excellence of the soil,
there isnot the least doubt. The few residents of Dunvegan do not practise
agriculture to any extent, but there can be no doubt that, if good seed
were used, and proper means employed, fair crops of potatoes, barley, &ec.,
and {fall wheat would result. The one or two residents content
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themselves with raising a few potatoes, and for those the same seed has
been in use for the last 20 years. At Fort St. John however, we found
some exccllent vegetables, which it would be hard to beat in size
and quality. Horses and cattle thrive remarkably well at Dunvegan.
Mr. Macoun, the botanist, during our stay at this place, made a thorough
investigation as to the climate, &c., and no doubt his report has already
reached you. _

The" Peace river, from the Rocky Mountain porlage downwards to
the point where we struck it, is admirably suited for steamers of large ton-
nage, there being plenty of water, and its width ranging from 600 yards
at Smoky river to 200 yards below the Mountain portage.

We arrived at Fort St. John on the 17th October, distant from Dunve-
gan by our trail, and by account, 115 miles. ‘

Our trail passed from 10 to 20 miles, I should judge, to south of the
Peace river, and several good sized tributaries of the latter were crossed.
Some of the country along this route was really very fine, partly prairie and
partly dense timber, the timbered portion was, generally sppakmg, rough.
The soil, in every instance, was excellent, and vegetation vigorous. Fine
spruce, poplar, birch, etc., in profusion. All this couniry is fit for se_ttle-
ment. An excellent coal was found not far from Dunvegan, and I believe
that mineral underlies the whole country.

Just before reaching the Epinette river, which empties into the Peace
River about 5 miles below Fort St. John, (and one of whose branches flows
from the Summit lake, I shall presently bring under your notice,) the country
becomes very rough, the valley of this stream is excessively deep, and runs
back for along distance towards the Rocky Mountains, and from this point
up to the portage, the right bank of the Peace is very high, rough, and
densely wooded. This piece of country would present very serious en-
gineering difficulties to any road approaching the Peace river valley pass
from the east.

Immediately on my arrival at Fort St. John, I engaged four Indians to
proceed with me up the valley of the Epinette and across the Rocky Moun-
tains by a pass used by the Beaver and other Indians to McLeod lake.
They, however, after our arrangements were made, refused to proceed,
being afraid of the difficulties which we would surely have had to
encounter at that late season. I, therefore, determined to proceed round
to McLeod lake by the Peace river, and arrangements were made
accordingly. Before going further, I shall give the Indian account of this
pass: One of the branches of the Epinette takes its rise in a small
lake situated on the summit of the Rocky Mountains. Another stream
flows weswardly from the same lake and enters the Parsnip, or south
branch of the Peace, a little distance above McLeod’s river. This stream
is said to have in many places, little current, and to flow through
a wide valley with good level benches. In the spring of the year, when
the crustis good, Indians walk from McLeod’s lake to Hudson’s Hope in four
days, up this river, past the Summit lake, and down the Epinette. Now,
assuming the height of the Parsnip to be 1800 feet at entrance to McLeod river,
and putting the length of this westerly flowing stream at 70 miles, (which is
an ample allowance) and giving it a rapid and strong current, we
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can safely put the altitude of this Summit lake at 2,500 feet. From all
accounts, I believe, the country between this point on the Parsnip and
Quesnel on the. Frazer, to west of the latter, will be found quite prac-
ticable for a line. Again, the prairie country on the eastern side ap-
proaches quite close to the Summit lake—there might perhaps be 20 or 30
miles of rough and wooded country intervening. The general altitude of
the country on the east side of the Rocky Mountains and about the portage
must be about 1800 feet. This quite agrees with the Indian reports, which
represent the rise from the east towards this pass as very gentle. All this
informatian I have obtained from Indians, and I feel convinced that at
any rate the subject is worthy of fuller investigation. A compa-
rison of the two approaches to the Rocky Mountains from the
east, viz., between the Jasper House route, and one passing Lesser
Slave lake pcst, crossing Smoky river and traversing the beautiful
country I have already briefly referred to, would he greatly in
favor of the latter. I have seen the former and know it to be of not great
worth for settlement, whereas the Peaceriver route would traverse a
country finer than any between Red River and Edmonton, not to mention
the actual engineering difficulties which, I am confident. would be verv
much lessened.

Having thus as briefly as possible touched upon those matters, I shall
now resume my trip from Fort St. John up to McLeod’s Lake.

On the 19th October, we started for the Rocky mountain portage and
reached the head on the 22nd. There we were lucky enough to find a
boat, the loan of which we obtained from some miners, and started for
McLeod’s Lake on the 24th.

The difference in level between the foot and head of the Rocky moun-
tain portage is, I should say, between 200 and 300 feet. The river here
flows through the outer range or foot hills, and its course from the upper to
the lower end of the canyon isnearly semi-circular and ahout 30 miles round,
while the portage road is only say 14 miles across. At the head, the river
rushes through a rocky and deep chasm 100 yards wide, but immediately
above, the stream widens out to perhaps 200 or 300 yards. ‘

We experienced a very strong current all the way up to the Finlay
Branch (70 miles), and encountered two rapids or falls. From the head of
the portage to within a few miles of the Finlay, the Peace flows through
the entire Rocky mountain range. For 30 to 40 miles from the head of the
Rocky mountain canyon, the valley is encompassed by mountains of not
very great altitude, but a little east of the Rapide qui ne parle pas,” the
main range begins, and the river flows through it for about 25 miles, and
until within a few miles of the Finlay branch, and within this distance,
peaks 4,000 and 5,000 feet above the eye, extend back both north and south
as far as visible.

The banks within this valley are very rugged, there are gravelly
terraces here and there, but steep and projecting rocky points occur at
frequent intervals, and in many places the mountains rise up sheer from
the river, necessitating, in the case of a road, many deviations and heavy
works of construction.
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From the Finlay branch up to the entrance to McLeod’s river (75
miles), the south branch of the Peace is very rapid, in fact, our bqat was
tracked up the entire distance, and the men were constantly in the ice cold
water sometimes to their middles. I found this branch to trend consi-
derably to the east of south, and I estimate the average fall of the river
at 1} feet per mile, (eighteen inches per mile.) o

On reaching the little river by which McLeod’s Lake empties its
waters into the Peace, we ascended it for 14 miles, and arrived .at the
Company’s place on the evening of the 5th November, just in time, as
the lake began to freeze over the next day. .

I shall here give an estimate of the heights as determined by the
aneroid. I do not pretend to vouch for their accuracy as, in a h'url_'ied
exploration ot this nature, I could not remain long enough at the principal

points to obtain anything like a good set of observations, however, I put
them as {follows :—

Lesser Slave Lake.....ooeevevnnnnnn... 1,800 feet above sea level.
Dunvegan........c.ccoccvvvvnnvnninnnnn.e, 1,000 “ “
( Foot of Rocky Mountain Portage...1,270 “ “
Peace ri\'eri Head “ “ ...1,510 “ “
level. Finlay Branch.................. vl L 1,650 « “
l Entrance to McLeod’s River................ “ “
McLeod’s Lake.......c.vuneurvnennnn.... 1,800 “ “
Stewart’s Lake......ocovvvvvvenens oon. 1,800 “. “

The country around McLeod’s lake is rough and hilly, but I believe it
to be flat and swampy to south, in the direction of the Giscombe portage.
and I am told that, by following down parallel to the Fraser.and to west
of that river, across the Salmon or Canoe river, and in the direction of
Fort George (elevated 1,690) a good line can be found.

Finding neither men nor horses at McLeod’s lake, and after waiting
several days, Mr. Macoun and I, with one man, started on foot for Stewart's
lake, distant 85 miles, where we arrived on the 14th November.

Mr. Macoun here left me, and I decided on waiting for the lake to
freeze over before proceeding to the Skeena. In the meantime, I found
quarters with Mr. G. Hamilton, of the Hudson’s Bay Company, whom I
have to thank for his kindness and hospitality.

The country from McLeod’s lake to Fort St. James (Stewart’s lake) is,
with the exception of 8 or 10 miles, near the latter, of a sandy and gravelly
nature, and generally worthless for cultivation.

In the vicinity of McLeod’s lake, the cold is sev
mentioning are raised. Fish abound in the lakes and streams.

At the Summit pass I have already referred to, snow attains a depth
of 6 to 10 feet, aecording to Indian accounts. At McLeod's lake, it ranges
trom three to four feet, and in the vicinity of Stewart's lake, it rarely
exceeds two feet.

All the country, from the Summit lake down to Fort St. James, is
utterly worthless for cultivation, there are, however, some few miles of
semi-prairie land of pretty fair quality near Stewart’s lake,

ere, and no crops worth
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During my stay here, I made enquiry about the country lying south
of the Nation lakes, gmd in a line frong M-grLeod’s lake towarjcfls }’;hebBabine
Fort, and to south of lake Tacla. I was informed that it is passably level,
and from all accounts, could be made available for a road as far as a point
upon Babine lake opposite the Hudson’s Bay Company’s Fort.

I then started from Stewart’s lake on foot on the 2nd December with
three men, packing our provisions and baggage, en route for Babine Fort,
where I,arrlved on the 11th, having had extreme difficulty in getting round
Stewart’s lake, which was only partially {rozen, and having passed over a
very rough and mountainous country, and to all appearance very barren.

_ From lake Trembleur to the Big Bay on Babine lake, there is a very
fair and level piece of country, through which Gus Wright's trail runs—
with this exception, the rest was mountainous and impracticable.

From the point opposite Babine Fort, I followed the country to north
east of Babine lake, and struck the lake at the village. All this distance I
found gquite practicable and not hilly. I estimate the height of lake Babine
to be eighteen hundred feet above the sea.

At the village here there is a good crossing not over 100 yards wide,

banks low, and gravelly bottom. ‘

I here struck westwards for the Forks of Skeena, distant about 55
mlles. I _followed the miners’ horse trail, which, at a distance of nine
or ten'mlles from the village, crosses the summit of a mountain range
extending along the western side of lake Babine and north to the
Babine river. The horse trail crosses the summit at an elevation above the
lake of about 2,400 feet, but immediately to south of the horse trail is a
level swamp 800 feet lower, out of which flows a little stream easterly into
Babine lake, and another (the Susqua,) westerly into the Watsonqua, a
tributary of the Skeena.

The ascent from Babine lake to this summit muskeg would be steep
(1600 feetin nine miles) and difficult, the river would have tobe followed in
a great measure. Its bed is narrow and the banks steep and rocky on
south side. On the summit, the snow was three feet deep. The westerly
descent down the valley of the Susqua from this summit, and for the first few
miles would be easy, but after that, the river flows through a deep
and rocky gully (river 10 to 15 yards wide) with steep sides. Here a line
would have to leave the river margin and take to the higher slopes, which
are very uneven, and where considerable cutting, numerous small bridges
over the lateral gullies, and very heavy grades, would be required.

This rough and expensive work would be necessary for a distance of
say 12 or 14 miles, when the valley takes a sudden dip of 600 feet in two
miles. The valley is wide enough at this point to admit of gradients.

The Susqua river margin, on right bank, might again be followed,
and with ease for several miles, when it would be necessary to cross to its
left bank, and follow 1t down with ascending grades at first, and skirt the
southern slope of the valley for a mile or so, then re-cross, (the Susqua
here is not over 30 or 40 yards wide) pass over a couple of miles of level
country, cutting off the angle formed by the junction of the Susqua with
the Watsonqua, cross the latter a mile or so below the confluence, to its
left bank (crossing 70 yards wide, banks 60 teet high good level benches.

(f
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Altitude of beneh at crossing, say between 900 and 1000 feet.aboveithe sea)
then intersect the Western Union Telegraph trail, and rise to general level
of the wide and high level- benches which lie at the base of the * Rocher
deboulé” range. This last rise would require 90 feet grades at least.for
three miles. . .

- After gaining this level, 25 miles or so of a good line would be.obtained
round the base of the Rocher deboulé and down the left bank of the Skeeha
to the Indian village of Kitsigeuchlé—here there is an excellent ¢rossivg.

Before going further, I may remark that the line I have just pointed
out, viz., that from the Babine village, and down the Susqua valley, to.the
benches under the Rocher deboulé, is the only available one in. this direc-
tion, there being a complete mountain barrier all along the western side
of Babine lake, in fact all the distance from Stewart’s lake ; and in.a north-
erly direction the Babine river valley is reported as rough in the extreme.

This distance then (between the Babine village and the forks:of
Skeena), of say 60 miles would involve very steep gradients between the
Babine lake and the summit, perhaps heavier than practicable ; while the
descent westwards would necessitate, at least, 20 miles of the most expen-
sive railway work, in the shape of heavy grades, deep cutting, and frequent
small bridges. “

 You will now observe that I have carried my description to a-pbint
whence a line can be taken, either down the Skeena to the sea, or.across
to the Nasse river.

I must here remark that after making extensive inquiry regardibig
the valley of the Skeena, T arrived at a conclusion entirely adwverse tolifs
practicability as a route. ' '

. It was described to me as excessively rough, especially in .that
part of its course where it passes through the Cascade range. - Precipices
of immense height immediately overhanging the river, and without any
‘possibility of getting behind them, were spoken of, and altogether; I heard
}anoulgh to satisfy myself that a journey down that river would have been
ruitless. ' '

Another drawback to the Skeena route is that the harbor is bad, the
water being shoal, so I am told, and in the fall of the year the ice comes
down in huge floes, very dangerous to vessels lying atianchor, -
~ Besides, the whole country about Port Essington is so rough and
mountainous, and there is so little land available for a town . site, that the
Skeena route may be safely dismissed from further consideration.

I'may say further, that a trip from the Forks down the Skeena, at that
season, would have involved considerable expense and risk, .besides.loss;of
time. ' I should have been obliegd to haul a canoe with me the entizeldis-
tance, as the river was only partially frozen, and the ice very dangerous in
many places. I therefore decided upon striking the. coast at the Nasse
harbour, having heard favourable reports about the country lying hetween
the Forks of Skeena and that river.

T accordingly left the Forks on the 4th January with 4/ Indiams, all of
us on foot as wsual, the men packing our supplies.

We followed down the ‘Bkeena to Kitsizeuchlé, the pojnt to which I
‘have already carried my description, and still keeping the river for four



53

miles, left it, a_nd s’gruck northwards up the Kitwangar river to its source,
passed tht} Indian village of Kitwancole, and followed down the Chian-howan
river to its confluence with the Nasse river. The latter we followed,
sometimes on the ice, and sometimes on the benches, and reached the
Indian village of Kitlatamox on the 14th.

McNeil’s store, a little below tide water, and distant from the Forks of
Skeena say 160 miles, was reached on the 17th. Here I had some difficulty
in obtaining Indians to take me to Fort Simpson, a point on the sea coast
situated some 40 miles to south and west.

After some delay I obtained a Northern canoe and crew, and after
hauling the former some half dozen miles on the ic: to open water, we
reached Port Simpson on the 23rd January, where I was most kindly
welcomed by Mr. Morrison of the Hudson’s Bay Company. Here I waited
eight days, when, by great good luck, the Hudson’s Bay Company steamer
“Otter,” Capt. Lewis, made her appearance on a trading voyage.

I embarked on the 31st J anuary, and after compulsorily visiting the
Queen Charlotte Islands, the Coast of Alaska, Bella Bella, Bellacoula (up
the Bentinck North Arm), Fort Rupert, Comox and Nanaimo, I reached
Victoria on the 12th February, having experienced some very stormy
weather.

Finding that the “ Prince Alfred” had left, I took the route via Olympia
and Portland, and reached San Francisco on the 24th.

I shall now briefly describe the country passed over, from the Village
of Kitsigeuchlé to the Nasse Harbour.

I remarked before that a good and favorable crossing of the Skeena
could be made just below that village to its right bank. (A bridge pro-
bably sixty feet high and not over 600 feet in length would suffice here.)

A level of six hundred feet over the river would then have to be
attained, and a rolling and somewhat rough country crossed for a distance
of about fifteen miles, when a line would take the upper part of the
Kitwangar Valley.

From this point up to Kitwuncole Lake (probably not over 1,000 feet
above the sea), and down the Chian-howan Valley, to within half a dozen
miles of the Nasse River, a line would be perfectly easy and of gentle
grades. It would follow a beautiful and level valley, half mile to one wmile
wide, for all that distance : say fifty miles.

The line would then leave the Chian-howan Valley and pass over
about thirty miles of the country lying east of the Nasse River.

I did not pass over this last mentioned piece of ground, but had an
elevated view of it from a distance, and it certainly did not appear moun-
tainous or difficult.

The last thirty miles being passed over, the Nasse River could be fol-
lowed along the low and level benches, which are to be found all the way
from a point a little below Kitlatamox to an Indian village (Kitawn)
situated some ten or twelve miles above Salmon Cove.

From Kitawn to Salmon Cove some rock cutting would be necessary along
the left bank of the river, and the margin of Salmon Cove could, I think,
be reached by a narrow defile through the mountains, twe miles in length.

The Salmon Cove is three miles long by one mile wide, and is shel-
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tered from seaward. It has very fair anchorage, but vessels lying there
would be exposed to the terrific north-easters which blow right down the
Nasse River.

Captain Lewis, a gentleman of great experience upon the coast, pro-
nounces the Nasse Harbour to be unsafe on that account. With the excep-
tion of this drawback, and the fact of their being but one little piece of
level land (sitnated on the west side of the defile I have just mentioned)
available, this harbour may be considered good. 1t can be approached
from seaward by steamers at any time, but sailing vessels would experi-
ence great difficulty getting in during the prevalence of north-easterly
gales, and there is no anchorage outside, the water being very deep.

Upon the whole, the Nasse River would be a very undesirable termi-
nus for a trunk line, but, in the event of the Peace River Mines turning
out well, a waggon road may eventually pass that way:

I furnish herewith a chart of the Nasse Harbour, showing the sound-
ings, ete.

As for the country I passed over, from Fort St. James to the seaboard,
I may, with the exception of a few little spots here and there, safely pro-
nounce it as utterly worthless for agricultural purposes.

At the Forks of Skeena there is some very fine land, however, and
I believe also at Kyspyox.

Along the Kitwangar and Chian-howan valleys one meets with
some very good arable land, but, generally speaking, the country traversed
by me was mountainous and rugged, and only valuable for the minerals
it may contain.

This fact alone, apart from engineering difficulties (which are not very
great in the case of a route by the Nasse), rendersit desirable that a trunk
line be carried further south, and strike the coast at some other point than
either the Nasse River or Port Essington.

During my voyage from Port Simpson (a very good harbour)
to Victoria, I had an excellent opportunity to see the whole coast line as
far as Cape Caution. '

Nearly all the harbours from Port Essinglon to that point are situated
up long and deep inlets, almost invariably walled in by high and precipi-
tous mountains.

Up and down those inlets the winds blow with terrific violence, more
9specially during the winter season, and sailing ships would often find it
Impossible to go up or down with adverse winds. Steamers, of course,
could always make headway, but still occasionally with difficulty.

Bellacoula, a post of the Hudson’s Bay Company, situated at the
extremity of the Bentinck North Arm, offers, I believe, an outlet through
the Cascades from the interior to the coast.

From accounts of the route by parties familiar with the locality, I am
inclined to think that aroad from Alexandria, on the Frazer River. to Bella-
coula could be made without very great difficulty. Pack animals, I have
been told, have made the trip between those points in ten days. ’

Be this as it may, the valley here is very narrow, and surrounded by
high mountains, and is, besides, subject to flood. The anchorage is also

bad.
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]lf'llalf a mile from the shore the water is excessively shallow, in fact
the s qal dries at low water, and then it suddenly deepens to twenty-five
and thirty fathoms, while a little farther out 150 to 200 fathoms of water
are found.

_ Where we anchored (about a mile from shore) the inlet was perhaps a
mlle and.a half vylde, with very high mountains on each side. Bellacoula
is fu_lly_elghty miles from the entrance of Fitzhugh Sound, and from the
beginning of Buurke Channel upwards, theinlet varies iz width from one
and a half to two miles.

Ships from the offing require to exercise caution in approaching the
entrance to Fitzhugh Sound, owing to the sunken rocks. The dangers are,
however, well laid down in Captain Pender’s Coast Charts.

The navigation of the entire British Columbian coast, from Fitzhugh
Sound up to Alaska, is difficult for sailing vessels, owing to the numerous
islands, and narrow, intricate chaunels. \

Steamers knowing the coast well would not have the slightest diffi-
culty, but strangers making the land at any point north of Vancouver
Island for the first time would incur risks, from which they would be com-
paratively free in approaching the southern ports of British Columbia.

Agreeably to your instructions, I made _enquiries as to the snow fall
and climatic influences, which obtain on the Peace river and on the western
slopes of the Rocky Mountains.

Regarding the depth of snow on the prairies and open country
situated east of the Rocky Moutains, and on each side of the Peace river,
I think that the greatest depth ever attained will not exceed two and a half
feet ; the average is about two feet, but it occasionally happens that the
ground is bare even up to the month of December. ‘

I believe we can safely count the maximum snow fall between Lesser
Slave Lake and the base of the Rocky Mountains to be two and a half feet,
unless in places where drifts might occur. l

Between the Rocky Mountain Portage and the Finlay Branch, in the
Valley of the Peace River, a depth of three feet would, I think, be rarely
exceeded along the terraces and beaches.

At McLeod Lake, snow often lies to a depth of four feet, but bet-
ween that point and the Pine Summit Lake, all is yet conjecture, although
in a former paragraph, T have mentioned a depth of ten feet as probably
occurring there.

A very important feature in connection with the snow fall £ast of the
Rocky Mountain range is its dryness . snow rarely packs, it powders, and
becomes crisp ; the dry state of the atmosphere East of the range causes this.

At Stewart Lake, I believe, two feet or thereabouts, to be the average
snow depth.

I shall now close this report by expressing my thanks to the Hudson’s
Bay Company, to whose officers 1 am universally indebted for prompt
assistance and hospitality extended to me at every post which T passed in
the course of this long and arduous journey.

I have the honor to be, sir,
Your obedient servant,

C. HORETZKY.



APPENDIX C.

Report by John Macoun, Esq., M. A., Botanist to My. Fleming’s Ezxpedition
Jrom Lake Suyerior to the Pacific Ocean.

BELLEVILLE, May 1st, 1873.
SANDFORD FLEMING, Esq.:

Dear Sir,—Having been requested by you to accompany your Expe-
dition across the continent as Botanist, with the view of making a collec-
tion of plants and ascertaining from the Flora of the country the capabilities
which different sections of it might possess for agricultural pursuits or settle-
ment, I joined your Expedition about the third week in July last on Lake
Superior; and travelled in your company to Fort Garry and Edmonton. At
the latter place I received your special instructions to proceed on a branch
expedition, by way of Peace River, to the Pacific Coast.

I reached the Coast of British Columbia on the 12th Dec.; took the
speediest means of conveyance to San Francisco, and from thence, by rail,
arrived at Ottawa on the 8th January last. :

It now becomes my duty to report the botanical facts I was enabled
to accumulate on the expedition, the deductions which I have drawn from
them, and such impressions as I may have formed respecting the country
which I have travelled over.

It will be convenient to divide this report into two sections,

embracing :

SECTION I.—Observations on the country from Lake Superior to the North
Saskatchewan.

(1) Thunder Bay to Manitoba.
(2) Manitoba to Edmonton.

SECTION I1.—From the North Saskatchewan, via Peace Raver, to British
Columbia, embracing :

(1) Topography of the country.

(2) Geology and Minerals.

(3) Botany of the region traversed.

(4) Climate, soil, and suitability for settlement.
(5) Facilities for lines of communication.



SECTION I.—LAKE SUPERIOR to THE NORTH SASKATCHEWAN

THUNDER BAY TO MANITOBA.

Having spent the greater part of a month in the year 1869 botanizing
on the shores of Lake Superior, and up the Kaministiquia, [ cannot let
the present opportunity pass without recording a few of the observations
made at that time.

An opinion has gone abroad that the lands around Thunder Bay and
up the Kaministiquia are unfit for settiement, owing to the extreme cold
and summer frosts of that region. That this opiuion is erroneous can be
easily seen by a careful perusal of the following paragraphs.

Early in the year 1869, G. F. Matthews, Ksq., of St. John, New Bruns-
wick, read a paper on the occurrence of Arctic and Western plants in
Continental Acadia. Amongst other valuable information, he showed
that.the Mean Annual Summer Temperature of St. John, N. B., Thunder
Bay, Halifax and Toronto, was as follows:

May. June. July. Aug. Sept. Oct. Mean

Sum.
St. John, N. B.vvvvreeriieeeneee. 47,3 545 597 60.0 550 45.7 58.1
Thunder Bay.......... coccooien. 189 HR7 622 538 482 419 599
HalifaX coooviriins cvvene s creveanes 48.0 56.83 6283 637 570 470 60.8
Toronto.. oo cvviirrenere vecrrsnens 515 61.0 663 657 574 450 643

In July of the same year, I made large collections around Thunder
Bay. and up the Kaministiquia, detecting many sub-arctic and boréal forms
close to the waters of the lake, but none two miles up the river. The
cause of this was evident ; almost constant rains and fogs prevail around
the Bay during the hot months, lowering the temperature and giving a
climate, almost analogous to that of Halifax or St. John along the shore of
the lake, but with a far higher temperature as we go inland from any
point on it.

The vegetation around Lake Superior is noted for its luxuriance. All
herbaceous plants have a tendency to increase beyond their normal size
along the west side of ‘he lake, and American botanists report the same
from the south side. The only cause that can be assigned for this is the
humid atmosphere combined with a sufficiency of heat to develop, at least

the leaves and stems of the plants.

Leaving the low marshy flats at the mouth of the Kaministiquia, and

ascending the river, a botanist is soon struck with the change in the
aspect of the plants he passes.

All the sub-arctic species with which the shores of the lake are
fringed, disappear ; many of the boreal forms become very scarce, and by the
time the mission (1} miles from Thunder Bay) is passed, almost a complete
change has taken place in the vegetation. ~As he proceeds up the river
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roses (Rose blanda) begin to appear—a sure indication of a dryer soil. By
the time two miles are passed, black ash (Fraxinus sambu<ifolia) shows
on the banks, and the undergrowth becomes almost identical with that of
the rear of Hastings and Frontenac, on the shore of Lake Ontario. A few
miles further, and forms peculiar to a dry soil begin to take the place of
those seen farther down, while the alluvial flats along the river support a
most luxuriant growth of just such plants as would be seen on any river
bottom in Eastern or Central Canada. Thickets of wild plum (Prumnus
Americana) three or four different cherries, gooseberries, currants, rasp-
berries and strawberries grow in profusion, interspersed with various
species of Viburnum and other Caprifoliaceous plants, The herbaceous
ones were very numerous and luxuriant, and these, including the wild
peas (Lathyrus venosus et ochroleucus), the vetch (Vicia Americana),
caused such tangled thickets that it was almost an impossibility to force
one’s way through them. Wild hops (Humulus Lupulus) climbed up
almost every tree, and John MclIntyre, Esq., in charge of Fort William,
told me they produced excellent hops.

For the whole distance up to Kakabeka Falls there was a constant
influx, of new species, having a western tendency. Between Kakabeka
Falls and the mouth of the river, I detected 315 species, all of these being
natives of Hastings, except eighteen species, viz.:

Alnus viridis, Comandra livida,
Negundo aceroides, Ranunculus Cymbalaria,
Rubus Nutkanus, Lathyrus venosus,
Lonicera involucrata, Oenothera chrysantha,
Mertensia paniculata, Vicia Americana,
Phacelia Franklinii, Woodsia glabella,
Nabalus racemosus, Botrychium simplex,
Humulus Lupulus, Vaccinium Vitis—Idcea,
Hordeum jubatum, Carex flexilis.

I could see nothing in the flora tolead me to doubt the feasibility of
raising all the cereals in the valley of the Kaministiquia—a valley said by
Professor Hind to contain an area of more than 20,000 acres, exclusive of
the Indian reservations. The soil is apparently of excellent quality, and
has much the appearance of the river bottom of the west.

A cursory glance was all that was allowed at Prince Arthur's Landing.
but this sufficed to show that in three short years a thriving village had
sprung up, where not a house had stood in the spring of 1869.

A delightful ride of 45 miles over the Dawson Road brought us to
Lake- Shebandowan. Only two years ago this road was pronounced
a myth, now itis not only passable, but for many miles as good as the
generality of Canadian roads.

After we ascended the hill and got out of the influence of the cold air
from the lake, all the vegetable forms, which delightin a cool damp atmos-
phere, took their leave. " As we advanced into the country, the soil im-
proved with a corresponding change in its productions. At the. Matawin,
vegetables of every description were growing luxuriantly, but more es-
pecially timothy hay (Phlewm pratense) which seems to be peculiarly
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suited to the regions around Thunder Bay. Many of the stalks were four
feet in length, with heads fully eight inches long. After passing the
Matawin, the soil changes to a reddish clay, but there is no change in the
vegetation. The flora of the whole region indicates a moist climate, with
a sufficiency of warmth to bring seeds in all cases to perfection. When
the country becomes cleared up—which it will be in a few years—either
by accidental fires, or by those of the settler, a marked change will take
place in the climate. It will become drier, and all kinds of grain will
ripen much earlier. Coniferous trees, with a thick coating of moss, cover
the greater part of the country ; when these are gone, a ncw crop of trees
will spring up, but they will be deciduous ones, and the country will
probably be less moist and warmer.

There is no land fit for cultivation on Lake Shebandowan. Scattered
red and white pines dot the landscape, but the principal forest growth is
birch (Betula papyracea), aspen, (P. tremuloides) and scrub pine ([Pinus
Banksiana). The Height of Land Portage is very wet, and so is the land
bordering on Lac Mille Lac. A continuous forest of spruce, balsam,
aspen, and birch, with a sprinkling of red and white pine, and occasional
groves of Banksian pine, surrounds the lake. Pine was only observed
close to the shore and on the islands.

Baril lake has much the appearance of the preceding one. After
passing it, however, the country begins to change and by the time we are
three miles down Lake Windergoostegon, large groves of Banksian pine
mixed with red and white ones are constantly meeting the eye. In a
short time these become continuous and the forest takes the appearance of
the pine lands of Ontario. On the portage between the above and Black-
stone lake, the trees are principally aspen and Banksian pine, both attaining
considerable size. On the west side, the portage terminates in a beautiful
grove of red pine of some extent. Here the hazel nut (Corylus rostrata)
and the red ash (Frazinus pubescers) first appear west of the height of land.

After passing through a small lake, we enter a river and for the next
mile or two follow its tortuous windings. Shortly after, we pass the
residence of chief Blackstone, situated on a small bay, in a very extensive
grove of red pine. Soon after the shores get bolder and the country has
the appearance of a drier region than any we have passed through since
leaving Shebandowan. Pines have taken the place of spruce, and are the
chief objects in the landscape. Pine Portage, our next stopping place, is
very appropriately named. [Tere red and white pine attain a large size,
many of them being over three feet in diameter.

Residents on the portage say there are large areas of goodland in the
vicinity ; and that red and white pine are abundant and of good size.

This region seems to have many of the characteristics of ‘the country
lying in the northern parts of Hastings, Peterboro’, and Vlctone}. It seems
to be more like a lake studded with islands than a country interspersed
with lakes. Much good timber will yet be taken from this lake region.

From here to Rainy lake, the country is a constant succession of lakes,
rivers, marshes, swamps, rocky hills and low grounds. Fully half the
surface is water or marsh. Little of the pine is fit for the saw mill, but
immense quantities of railway tsies could be obtained. The shores of
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Rainy lake present a most dreary and uninviting appearance. Most of
the islands are low and rocky, and have little soil on them. At their
western end many large boulders were seen, a sure indication of the
action of moving ice. As we neared the western end of the lake the
banks became higher, but the forest growth still retained its stunted
character. Many islands, beautifully rounded in outline, were passed, but
very few of them fit for cultivation. The approach to Fort Francis is
very beautiful. As we approach the outlet of the lake and enter Rainy
river, the right bank appears very much like a gentleman’s park, the trees
standing far apart and having the rounded tops of those seen in open
grounds.

Blue Oak (Quercus Prinos var. discolor) and Balsam Poplar (Populus
balsamifera) with a few aspen are the principal forest trees. These line
the bank, and for two miles after learing the lake we glide down between
walls of Jiving green until we reach the fort, which is beautifully situated
on the right bank of Rainy river, immediately below the falls. All sorts
of grain can be raised here as well as all kinds of garden vegetables ; little
attention is given to agriculture, but enough was seen to show that nature
would do her part if properly assisted. Barley three feet high, and oats
over that, showed there was nothing in the climate or soil to prevent a
luxuriant growth. In the rear of the fort the land is wet, but could
easily be drained as the fort stands over 80 feet above the river,

Rainy River deserves more than a passing glance, both for its beauty
and its adaptability to the purposes of commerce. With the exception of
the “ Grand Falls,” the Long Sault and the Manitou Rapids, there is not an
obstruction to navigation in the whole course of the river. From Fort
Francis to the Lake of the Woods, and through it to the North West Angle,
is, with the exception of the two rapids above referred to, which, it is hoped,
a powerf{ul steamboat may overcome, one continuous stretch of steamboat
travel. At Fort Francis two large and powerful steamboats are being
built, one above and the other below the “ Great Falls;’ the former for the
navigation of Rainy Lake, the latter for the river and Lake of the Woods.

The length of the river is about eighty miles It forms the boundary
between the Canadian and United States territories. The right, or Cana-
dian, bank for the whole distance is covered with a heavy growth of forest
trees, shrubs, climbing vines and beautiful flowers. The Indians say that
the good land extends back from the river a distance of from two to twenty
miles, and that the timber gets larger as you proceed inland. The forest
trees cousist of oak, elm, ash, birch, basswood, balsam, spruce, aspen, balsam
poplar, and white and red pines near the Lake of the Woods, '

The whole flora of this region indicates a climate very like that of Central
Canada, and the luxuriance of the vegetation shows that the soil is of the
very best quality. Wild peas (Lathyrus vemosus) and vetches (Vicia Ameri-
cana) were in the greatest profusion; the average height was about six
feet, but many specimens were obtained of eight feet and upwards. While
the boat was wooding up I took a stroll inland and found progress almost
Impossible, owing to the astonishing growth of herbaceous §lants. The
following plants were observed on Rainy River while dinner was being
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prepared, and are only an index to the vast profusion of nature’s beauties
in this region :—

Lilium Canadense, Lathyrus venosus,

“  Philadelphicum, « ochroleucus,
Vicia Americana, Monarda fistulosa,
.Calystegia spithamea, Viburnum pubescens,

“ sepium, Astragalus Canadensis,
Aralia hispida, Erysimum chieranthoides,
Lobelia Kalmii, Asarum Canadensis,
Smilacina stellata, Lopanthus anistatus.

Besides these there were grasses and sedges in abundance and many
other species not worth mentioning. Enough was seen, however, to satisfy
the writer that Rainy River will yet support a large population, mainly
composed of agriculturists.

It is unnecessary for me to make any remarks on the country between
the North West Angle and Point Du Chein, as it has been so frequently
noticed in connection with Manitoba Suffice it to say that near the lake
the land, generally, is low and swampy, but as we proceed westward from the
lake it gradually rises, becomes drier, and eventually passes into prairie at
Oak Point, the first settlement in the Province of Manitoba.

MANITOBA TO EDMONTON,

Manitoba has been the subject of so many reports that anything
further from me appears unnecessary. Still there are a few observations
which I would desire to record. It is generally supposed that the land
producing saline plants lies far to the west of Fort Garry. This is a mis-
take, as within less than two miles of the Fort I detected a species of
Samphire (Salicornia herbacea) and Glasswort (Chenopodina maritima),
and a few other plants peculiar to a saline soil, but not so characteristic as
the above. These were all found in shallow depressions of the prairie,
where the water did not ran off but was evaporated by the sun. Now,
by applying these observations as we proceeded westward, it was very
easy to predicate where we would find fresh water, as in all cases where
there was no outlet (except in the case of springs) the water was brackish.

In Manitoba this will soon be remedied—drains will be cut to take off
the surface water, trees planted, and as a consequence a greater rainfall ;
ihe salts will be dissolved and carried off from the surface, and salt-plants
disappear. This is no fancy sketch, as it is a fixed fact in Physical Geo-
graphy that to clothe the land with trees takes away the salt and gives a

reater rainfall. Any person acquainted with the history of Palestine and
Northern Africa knows that what were the most fruitful countries in the
world 2,000 years ago are now barren, saline wastes. The cause is well
known, the trees were cut down, none were planted in their place, the sun
evaporated the rain before it had time to permeate the soil, salts accumu-
lated, and in course of time the land was given up to perpetual barrgnness.

Our interior plains will yet be covered with wood, there will be a
sufficient rainfall, streams will be more frequent, the old channels will
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contain more water, brackish pools will give place to purer waters, and
the teeming millions will only know by tradition or old records that the
land was once given up to the red man or the huffalo.

To a common observer these matters are nct so plain as they are to a
hotanist. A botanist is struck with the absence of mosses, and asks himself
the cause. The answer comes at once. Moisture is evaporated too quickly.
How shall we prevent this? Cover the land with trees, by stopping the
annual fires. Three-fourths of our prairie is within the line of natural
forest. The home of the Aspen in Canada is on dry, sandy or gravelly
hills. The aspen is the sole forest timber of our interior plains, and was
seen at intervals all the way across to Edmonton. Were the fires stopped
most of the land would soon be covered with aspen and willows,—the
former on the drier grounds, the latter in the marshy spots.

Many ask how it can be possible that Manitoba can be warmer than
Minnesota, but they never consider that much of the latter State is 1,500
feet above the sca, while the former is not half so much. Lake Winnipeg
is only 81 feet higher than Rice Lake, which is only 15 miles to the north
of Lake Ontario. Much of the Province of Ontario lies far higher than
Manitoba, and the summer heat of the omne is fully equal to that of the
other. Itisnevernecessary to speak of winter temperatures in connection
with the raising of cereals, as the ripening of seeds depends altogether on
the heat of summer,

After a short stay at Fort Garry we proceeded westward through a
beautiful country to Portage la Prairie, and without halting kept on to
Rat Creek, the boundary ot the * Great Lone Land.” Before reaching the
Creek we were caught in a thunder storm, which had a marked effect in
damping our botanical ardor.

After passing Rat creek the trail led over a wide prairie, which ex-
tended far as the eye could reach, and covered with a profusion of beauti-
ful flowers. For the first few miles the country was an unbroken plain,
studded at intervals with clumps of small aspen. As we proceeded it
became more thickly covered with aspen clumps, and gradually changed
from aboundless prairie to a partially wooded plain. The trees were quite
small—in no case being more than six inches in diameter. Constant fires
are certainly the cause of the want of wood. After leaving the creek we
passed through a tract of land well suited for cultivation, but the last ten
miles seem to be quite wet in the spring, and had many thickets of willows
and other shrubs thickly scattered over its surface.” For the mnext two
miles the trail winds along the base of a range of low sand hills, and then
over an undulating country, which seemed like the old settled parts of
Canada, without houses or fences. Thisis the first rough land since leaving
Fort Garry—a distance of nearly 100 miles. The Riding mountains lie a
little to the northwest of us, and there, together with the hills and rouch
country, indicate that we are about to ascend to the second prairie step;e.
From Point du Chein (Oak Point) 80 miles east of Fort C} arry to this point,
making a distance of 125 miles from east to west, and extending from the
forty-ninth parallel on the south to lakes Winnipeg and Manitoba, on the
north, stretches a region of country, not to be excelled for the raisine of
cereals by any other tract of the same size in America. °
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For eight miles the trail led

) ) through a rich country, vegetation of
every kind most luxuriant. The whole of this region was evidently covered

with forest at no recent date, as there are still oaks and many aspens
remaining. Fires are gradually denuding the whole country of wood, as
the margins of all groves show the action of fires. Passing out of this, we
came to a region of sand dunes. Here we observed the first coniferous
trees seen since leaving Oak Point. White spruce, (Abies atba) common
juniper, (juniper communis) and the creeping variety (J. Sabina var.
procumbens) were abundant, and underneath their shade grew man

of.‘rhe flowers of the pine woods of Canada. Pine creek, a small stream,
winds amongst those hills which stretch for about four miles on either side
of the stream  Gradually the hills melted into the plain, and a wide dry
prairie extending for miles spreads out before us. The soil is well suited
for cultivation, but wood is very scarce. About the centre of this prairie
we crossed Boggy creek, and six miles beyond came to a gravelly tract
thickly strewn with boulders. For 21 miles the surface of the country is
much diversified by ponds, lakelets, small groves of aspen, and thickets of
willows, with broad, dry expanses of prairie, covered with grass and
flowers. Since we struck the hill, we have been gradually rising higher
and higher, and the vegetation shows a drier climate. We are now on the
banks of the Little Saskatchewan, which runs in a valley about 200 feet
deep; evidently scooped out of the drift by its own waters. The leading
characteristics of the vegetation remain unbroken. On low spots sedge
grass (Carez) mixed with wheat grass (Triticum), cord grass (Spartina),
and various species of blue joint (Calamagrostis). On dry grounds the
grasses are various species of Vilfa, Sporobolus and Stipa, with a few others
In less abundance. The chief flowering plants are wild bergamot
(Monarda fistulosa), various Sunflowers (Helianthus), Cone flowers (Rud-
beckia trifida), Golden Rods (Solidago) and a multitude of Asters, Petaloste-
mons, Lupinus, Oxytropus, Hedysarum, and many fine species of Astraga-
lus with other Leguminous and Rosaceous plants. '

The valley of the river is very beautiful and formed a pleasing con-
trast to the monotonous country passed over before reaching it. The
timber on its banks is nearly all destroyed by the recklessness of travellers.
In a few years there will not be a tree left in the country. From the river,
the country still kept ascending, ridge after ridge coming into view until
at last we reached the level of the steppe. Before reaching this the vegeta-
tion showed a considerable retardation, owing to the want of heat and
moisture ; except this, there was no change. We camped for the night at
the Salt lakes, which are in a slight depression, off the general level of
the plateau. The shores of the lakes produce many saline plants, of which
the following are the principal :—Scirpus maritimus L. Salicornia herbacea,
L. Glauz maritima, L. Suade maritima, Dumot, var prostrata, Pall. Glyceria
distans, these have a wide range over the whole interior wherever salt
lakes are found. '

For the next sixteen miles the trail leads over the plateau. In it were
many depressions containing depositions of saline matter, and a few lakelets
we passed were evidently saline. The surface water of this region, in
summer, is certainly unfit for use without being filtered.
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After passing over the plateau we came to the Shallow lakes—beauti-
ful sheets of pure sweet water-—with their discharge to the southward. Here
I saw the maple (Negundo aceroides) for the first time since leaving Rat
Creek. Many large willows and thorn bushes (Crategus coccineus) were
observed on the neck of land that joins the two lakes, and over these hung
in festoons the trailing vines of the Wild Hop, which in fact is found more
or less along every water course. The shrubs of the dry ground were
Eleeagnus and Symphoricarpus and Roses. These are the shrubs of the
plains and are found from QOak Point to the mountains. Between the Shal-
low lakes and Bird Tail Creek the land is good, and has been until very
lately almost wholly covered with timber. Now the greater part of it
remains as dead trees killed by last year’s fires. The next one will pro-
bably take the rest. After leaving the creek a marked change takes place
in the character of the country—the surface becomes covered with boulders;
so thick do they lie in many places that it is difficult to pass amongst them.
As we near the Assiniboine, the surface of the country becomes much
hroken up by various depressions and ridges, which seem to run in all
directions without-any apparent order.

Both banks of the Assiniboine and Qu’appelle rivers are densely
woouded, but the wood is of no value, except for firing, as it is principally
aspen and balsam poplar. A few maples and birch were observed at the
crossing, but were of small size, The trail crosses the river about a mile
above its confluence with the Qu’appelle. At certain times of the year the
ford is impassable, owing to the shifting sands, of which the bed of the
river is composed, and the depth of water. When we crossed, the chan-
nel was not more than fifty yards wide and the water a little over three
feet deep. The river flows through a valley about 250 feet below the level
of the prairie, and is very difficult to get out of with loaded carts. on either
side. After crossing the river, the trail wound up the bank, or rather
steep face of the hill, which is almost wholly composed of sand and gravel.
For ten miles the surface of the prairie was comparatively level, but sand

‘and gravel predominates. Some years since it had been almost covered
with a thick growth of Trailing Juniper (Juniperus Sabina var. procumbens)
but now only the roots and dead stems were to be seen. About twenty
miles from the river we crossed a plain in which there were a number of
hills and ridges, climbed one and found it all gravel. After leaving this
plain the country improved, and for over 80 miles, until we struck the
Touch Wood Hills, we were passing through a rolling prairie country where
wood and fresh water were both scarce; but the grass was astonishingly
green—so much so that the whole party remarked the contrast between it
and the brown pasture of Ontario, as seen in J uly, and this was the 10th
of August.

The Touchwood Hills are much broken and have the appearance of
having been at one time the shore of a lake or sea, as the outer hills seem
more like ranges of sand dunes along a sea beach than anything else. The
surface consists of shallow, brackish, lakelets, dry ponds, and rarely a
marshy fresh water pool, interspersed among gravelly ridges, gently
swelling hills and dry flats. The land surface is covered with a most
luxuriant crop of grass and flowers, studded at short intervals with pictu-
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resque clumps of aspen and willow thickets. Much of the timber has
lately been destroyed by fire, and a few years more will take the remainder.
After getting well into the hills the soil improves and the luxuriance of the
vegetation shows a very fertile soil. The * Great Prairie ” lies immediately
west of the Hills. This is a basin over 20 miles across; for more than two
thirds of this distance the soil is saline, as evidenced by its flora, and for ten
miles beyond, there is scarcely any wood, making nearly thirty miles
without wood or good water. ~For the next thirty miles the country is
very monotonous, being a rolling prairie dotted over with dry hills, poplar
copse and willow-fringed thickets. For the last 60 miles the country is
drier than any we have yet passed through and is doubtless very high, as
it is almost on a level with the Touchwood Hills. On the night of the 14th
of August we had frost on this plateau, but there was none at either
Carleton or Edmonton at that time.

We now entered a labyrinth of hills and proceeded through them for
about four miles when we came to around hill, from the top of which we
had a very extended view of the whole country. To the east and north
an almost unbroken forest of aspen met the view, extending to the distant
horizon, while to the south and west scarcely a tree was to be seen. From
this hill to the south Saskatchewan, a distance of about 50 miles, the country
is much broken, the whole surface being a continued series of lakelets,
ponds and marshes—some fresh but the majority salt :—ridges, hills, narrow
valleys and wide plains. Aspen copse and willow thickets were found
always in depressions except onthe Lumpy Hills, which had a very luxu-
riant vegetation. The immediate banks of the river on both sides were
clothed with wood, but of few species; Aspen, Balsam poplar, White birch,
Alders, Willows and a few other shrubs coustituted the woody plants on
both banks. Mosses were observed in the river valley, the first since
leaving Rat Creek. The river flows through a narrow valley about half a
mile wide, both the ascent and descent are pretty steep for the most of the
distance. Its width is about 300 yards, average depth about 10 feet, with
a stiff current, but much obstructed bv sandbars in many places. From the
level of the surrounding country to the bed of the river, 350 feet.

The distance from the South Branch to Carleton on the North Branch
is about eighteen miles. For the first few miles after leaving the river the
soil is sandy and of poor quality; but for the remaining distance it is excel-
lent. Many lakes are scattered at intervals over the plain, and these,
together with aspen and willows, give the country a very picturesque
look.

The whole distance between Rat Creek and Fort Carleton, a tract of
over 350 miles, is remarkable for the sameness of its flora. Very little
change was noted after crossing the Assiniboine, except a few plants pecu-
liar to éandy soils. The hill-top, the plain, the marsh, the aspen copse, the
willow thicket,—each had its .own flora throughout the whole region,
never varying and scarcely ever becoming intermixed. Even the fresh
water ponds could be noted by their grasses being different from
those bordering the saline ones. Months afterwards, when cross-
ing the woods and prairies bordering Peace River, I was not a

little surprised to find the same species in precisely the same
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situations, though hundreds of miles further to the northwwest; That
there is a -great uniformity respecting soil, humidity and temperature
thromghout this whole region is apparent from the unvarying character of
its natural productions. How much of it is suited for the purposes of agri-
culture, a hurried ride through it cannot show. But this much was seen,
that wherever the soil or the nataral contour of the land wounld interfere
with the raising of grain, immense herds of cattle, droves. of horsesand
flocks of sheep could be raised: In_proof of this I need only state that
when I left Central Canada the pastures were nearly all dried up. Cros-
sing this region during the month of Awugust, all the party were struck
with the greenness of the sward, although most of the grasses had ripensé
their seeds long before. - This, taken in connection with the immense herds
of buffalo that formerly grazed on those boundless plains, should causethe
most sceptical to form a higher estimate of the value of this fat off land. It
reguires very little prophetical skill to enable any one to foretell that very
few years will elapse before this region will be teeming with flocks and
herds.

In “Crofutt’s Trans-Continental Tourist’s Guide” occurs this passige, in
speaking of the prairie west of Antelope, on the line of the Union Pacifie
Railway : “ We now enter on the best grass country in the world ;” and
farther on he says,: “The country is destined at no distant day to become
the great pasture land of the continent.” Now, T passed over these plains
from Laramie to Antelope, which are represented as being the best grazing
Jands in the wotld, and which are now supporting thousande of cattle, and
they bear no more comparison to our plains than a stubble field does to a
meadow. While they have 1,000 miles of sage plains—for bunch grass
soon dies out when pastured, and sage brush take its place—we have over
1,000 miles, from east to west, of land covered at all times of the year with
a thick sward of the richest grass, and which is so nutritious as to keep
horses in good condition though travelling, as ours did, at the rate of forty
miles per day. ' ’

After erossing the North Saskatchewam, the trail led for a few miles
through a partially wooded country. In many places, the grass and le-
guminous plants grew very luxuriantly, while in others the grass was short
and crisp, or the land was low and covered with carices, grasses peculiar
to wet soils and rushes (Jumcus Balticus). The Thickwood Hills, W‘Eich
we now passed, are pretty rough, but have rich soil and abundanee of the
finest pasture. For many miles we passed through what had once been a
forest, but now it had only a few rotten logs to tell the tale. We are cer-
talplgr In a moister country than any we have yet passed, since leaving Oak
Point, as mosses are beginning to appear, and the herbaceous plants indi-
cate a cool moist climate. :

In all the lakes we have passed, there are very few aquatic plants,
Ranunculus, Polygonum, Potamogetons, Myriophylium, and Hippuris, are
the omnly ones. They are generally bordered with certain species of plants.
If salt, a Composite, Glyceria, Wild Barley, a Senecio, and various species
.of Chenopodiacez. All fresh water pools are indicated by a grass peculiar

to the plaiiis, so that a persen riding al ‘ A
roundings. P ng along can tell the water by its sur-
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Leguminosze and Composite are abundant everywhere. Rosacesz are
well represented by many species of Potentilla, while grasses, sedges and
rushes make up the most of the herbage. Stipa, Triticum, and Calama-
grostis are the leading types of the grass family.

Between the Thickwood Hills and Jack Fish Lake the countryis
partly plain and partly rough and hilly, but the greater part is well fitted
for cultivation. The hills and ridges are either gravel or sand, but always

_covered with verdure. For thirty-three miles after passing Jack Fish
Lake, the country is beautiful and the soil excellent, being a light brown
sandy loam. Crossed Turtle River and entered a rougher region, soil
nearly all gravel and covered at times with boulders. From English River
to Fort Pitt the surface of the country is much broken, and ranges of hills
with corresponding valleys are common. ‘A marked changeis taking place
in the vegetation. The plants are of a more northern type, and indicate
a cool moist climate. Many plants that were seen for the first time after
crossing the Saskatchewan continued all the way to Peace River—through
the Rocky Mountains—and finally disappeared at the Cascades. These
were the remainsof the forest flora, as the forest at no remote date certainly
came to the river. ,

At Fort Pitt we had the pleasure of seeing a fine band of beautiful
horses, numbering over 300, which showed by their sleek sides and finely
rounded flanks that the Saskatchewan pastures were equal to any in
keeping horses in good condition. Between Fort Pitt and Victoria the
land changes every few miles, and is much broken by hill and valley.
Many tracts have excellent soil, and would bring immense crops of all
kinds, if not injured by summer frosts, which seem to be prevalent in this
region. Willows and dwarf birch (Betula pumila) are at times very
common, their growth being encouraged by the cold wet land.
Before reaching Fort Pitt, a few pines or spruce were observed in
the river valley, but as we proceeded towards Victoria many groves of
Banksian Pine were seen, and occasional balsam, spruce, and tamarack.
Whether this region will ever be a wheat-raising section is a question only
to be answered by actual experience, but that there is no better country for
raising stock can be told by any one.  Peas, vetches, grasses, everything,
grows most luxuriantly; there is an abundance of water and good shelter
for cattle and horses both winter and summer.

At the Victoria Mission, wheat, barley, peas, oats and potatoes are suc-
cessfully raised, together with all kinds of garden stuff. When we were
there, (August 25th,) the barley was already cut, and some ofthe wheat was
coloring, but the latest of it would not be worth anything, as it had heen
injured by a frost on the 13th. The greater part of the crops are raised on
the alluvial flats, near the river, but much land is cultivated a few miles
to the north. The land around Victoria is very rich, and would produce
enormous crops. Almost any of theland free from bushes and trees could
be mowed, the grass is such a length. .

Between Victoria and Edmonton, a distance of 80 miles, the soil is
very rich, but there is much wet swampy land, the greater part however
seems to be exceedingly fertile and well suited for agriculture. Allaround
Edmonton, the land 1s of the very best quality, though the soil in some

9
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localities is scarcely as heavy as could be wished. The land on which the
H. B. Co. raise their farm produce is a brown sandy loam, probably an
alluvium. All kinds of grain, roots and vegetables are raised in abundance
here. Fall wheat has never been tried, but I am certain would §ucceed
as the snow covers the ground all winter and there are no spring frosts.

Most of their ploughing is done in April, and their grain is sown the
first week in May. Last year, their barley was cut on the 12th of August,
this year, they commenced the 27th, owing to the wet cold season. Wheat
is a sure crop if put in early, as it is never affected by rust or mildew. It
is very large in the berry and very plump. Potatoes are cultivatzd to a
large extent, 4,000 bushels being raised by the H. 8. Co. in 1.871. o

The country arcund Edmonton is much superior to that in the vicinity
of Fort Garry, as there are no marsh or salt lands, and plenty of timber and
excellent water.

0

SECTION II.—FROM THE NORTH SASKATCHEWAN, VIA PEACE
RIVER, TO BRITISH COLUMBIA.

(1)—TOPOGRAPHY OF THE COUNTRY.

Fort Edmonton is situated on the left bank of the North Saskatchewan,
890 miles north west of Fort Garry, in North Latitude 53.32, and West
Long. 113.17, and at an elevation of 2,088 feet above the sea level. The
river here is about 200 yards wide, and flows through a narrow valley,
about 800 feet deep. The waters of the Saskatchewan flow into lake
Winnipeg, and from thence by Nelson’s river into Hudson Bay. About 40
miles, by cartroad, from Edmonton is the height of land between the
NSaskatchewan and Athabasca rivers, the latter flowing by way of Slave
lake and McKenzie river into the Arctic Ocean. It will be seen by
reference to a map that all the rivers of the country flow in a north-
easterly direction, and that a person travelling north west, will successively
cross these streams and their watersheds. The watersheds are mnot
different from those of any part of Canada, and consist of a series of
lakes, ponds, marshes, muskegs, (peat bogs) and spruce swamps,
interspersed with ridges covered with Banksian pine. The discharge
of Lac La Nonne—a small stream about 10 yards wide and 15 inches
deep—was the first water crossed that emptied into the Arctic ocean.

Between Edmonton and Lac La Nonne—a distance of about 49 miles
by cartroad—the land is rolling, and at times rises into hills, which stretch
away to the west, shutting in the view on that side. None of it is difficult,
but the last half is much broken by hill and dale, swamp and lake. Be-
tween Lac La Nonne and the Pembina river the country is more broken, the
hills are steeper and more heavily wooded, and the soil much poorer. The
bed of the river where the trail crossesisa moving sand ; itisabout 100 yards
wide, and in the deepest part the water touched the horse’s packs—we had
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given up the carts at this time. This river rises in the foot hills of the
Rocky mountains, and empties into the Athabasca. Between the Pembina
and Paddle rivers—a stream 20 yards wide, 10 inches deep—the land is
comparatively level; after crossing it there is nothing can be called a hill
until you reach the ridges which border the Athabasca. The level of the
country is about 800 feet above the river, which flows through a pretty
wide valley. The Athabasca is large, being wider and deeper than the
Qaskatchewan. The bank on the south side is only about 10 feet high, and
of alluvium, while that on which Fort Assiniboine is built, is compgséd of
926 feet of grayel and only one of earth. The fort is built on a terrace, and
there are indications that the river formerly flowed at a much higher level.
To the north and west, the hills rise to what I suppose is the general level
of the country. For some distance, after passing the Athabasca, the coun-
try is just a series of sand hills, ridges, and swamps. Afterwards it is less
broken, but much wetter, being nearly one half swamp, or muskeg. For
six days we were forcing our way through a dreary country, the surface of
which was covered with a constant succession of swamps, muskegs, brulies,
thickets of willows, and other shrubs and trees, until we reached the top
of the Deer Mountains, which seem to be a spur of the Rocky Mountains.
These mountains form the watershed between the streams flowing into
the Athabasca and Little Slave rivers, and those flowing into Little Slave
lake. As we receded from the Athabasca the country became more arctic
in its appearance, and as we neared the top of the mountain, its vegetation
shewed a high altitude. By aneroid the top was about 3,500 feet above
the sea. The following extract from my journal will give a true picture
of the whole region, as seen from the top of the mountains.

« Looking back from the summit, the dreary country we have been
passing through for the last five days lay at our feet Inthe blue distance
we could see the hills bounding the Athabasca, while nearer were the
swamps and muskegs, which caused us so much trouble. After goinga
fow rods to the north, we saw, away to the northwest, and about 40 miles
distant, the goal for which we are bound—Little Slave lake. Far down in
the valley we could trace Qwan river—Dby its timber—but could not see its
waters. Away to the left, about 15 miles off, we could see House Moun-
tain, even higher than the one we stood on. The whole valley at our feet
seemed to be covered with a forest of pines and spruces, interspersed at
intervals with aspen. A hich wind prevailed at the time, and showers of
hail and rain passing over the valley gave it a dreary, wintry look. We
are 5o high up that the rain passes down the val_ley,'and only the scud
strikes the little pines, amongst which our tent is pitched. The pines
(Pinus inops) ; on the verge of the mountain are old and stunted, not being
more than twelve feet high. )

« On the southern side of the mountain there 1s a gradual slope, but on
the north it falls off almost perpendicularly. I made an excursion in search
of mosses, and with much difficulty got down about 150 feet. I found that
although for 40 or 50 feet the summit was covered with gravel, under that
there were cliffs composed of soft sandstone, and still underneath them a
layer of black shale (almost coal), and then a conglomerate like that at

Edmonton.”



70

The descent to the north west is very rapid, being over 1,000 feet in less
than ten miles, to the valley of Swan River. Beyond this to the lake the
ground falls rapidly, but mountains are seen constantly to the southwest.

The lake lies nearly east and west, and is about 75 miles long, with
an average breadth of over 6 miles. The south shore is low and flat,
and extensive marshy meadows extend around the south western end of
it. How far the low grounds extend back from the lake it is hard to say,
as the view is obstructed by willow thickets. The noz_'th shore is bolder,
and presents a fine appearance as seen from the south side. A number of
rivers flow into the lake on the south west side, but all are fordable except
when the water is high. o

'The portage between Little Slave Lake and Smoky River is about_70
miles, and for the whole distance is through a level country, gently rolling
in parts, but without a hill. For the last 30 miles it is a most lovely
country, being part prairie and part aspen forest. The watershed betw een
the lake and Peace River is known by the usual muskeg and swamp, but
there is very little difference of level.

The approach to Peace River is not marked by any change in the
level of the country. Without being aware of it the traveller finds himself
standing on the margin of a deep valley, with a mighty river flowing
through it at a depth of 600 feet below where he stands. ~ Looking up the
river he can see its course for many miles, as its winds through its valleX
and among the islands which are so marked a feature of its channel.
few miles up and farther to the left is Smoky River, a laige stream flowing
in a deep valley and mingling its waters with those of Peace River, a few
miles above where the observer stands.

Right across the river, and beyond its valley, the land keeps the same
level until in the dim distance land and sky seem to meet. This prairie
extends all the way to Dunvegan, on the left bank, and how much further
it is-hard to say, as Indians have a very indefinite idea of distance. That
the country is level for a great distance to the north is certain, as all parties
were agreed on that point. But how far was another matter. The level
country on the portage is said to extend either as prairie or aspen forest,
right across Smoky River, and without a single hill to break its uniformity,
until it reaches the Rocky Mountains. The Beaver ndians, who hunt on
these plains, say they are at least 60 miles wide opposite Dunvegan, and
from my own observation I have no doubt but thai they extend in length
from the Portage between Slave Lake and Peace River to the foot of the
Rocky Mountains, a distance from east to west of 180 miles. Evidently
the land rises all the way to the mountains, but the rise is scarcely
perceptible.

Peace River is remarkable in many respects, whether we consider its
size, the country on its banks, its passage through the mountains, or where
it ultimately empties its waters.

The left bank all the way to the mountains, a distance of over 250
miles, is altogether devoid of timber, except in the hollows or valleys of
the small streams which empty into the river: while on the right bank
the forest is continuous all the way to and through the mountains. Spruce
is the principal tree, but birch and aspen are sometimes seen. This is a
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marked feature of all the streams throughout the country. In all cases,
the bank facing the south is either covered with grass or aspen, while the
one facing the north is covered with a spruce forest having a thick carpet
of moss. The cause is apparent; a light rainfall and exposure to the sun
on the one hand, dries the ground, while the low altitude of the sun in
this northern region, prevents evaporation on the other.

Anqther feature of the river is its valley, which is from 400 to 1,000
yards wide ; through this valley it meanders, forming points, islands, sand
or gravel bars, here running under a clift at this side, now on that, but
ever the same, when cutting into the bank at one side, throwing up a bar
on the other. These points and islands are heavily wooded, mostly with
poplar, but spruce, aspen and birch are not uncommon. They are from
ten to ﬂfteen feet above the water, and covered with excellent soil, but
are subject to inundation. Any one sailing up the river would be im-
pressed with the idea that he was sailing through a mountainous country,
as the banks are constantly. from €00 to 800 feet above him, in many places
rising almost perpendicularly to the height of 300 feet and more. Expo-
sures of sandstone, ferruginous and other gravel and clay are of constant
occurrence, but whether the river is cutting through clay or sandstone,
its current is ever the same, except where a mass of gravel obstructs its
current; then it will be strong for a short distance, but rock never caused
the slightest rapid all the way from Smoky River to the Canyon at the en-
trance to the mountain. About 25 miles below Dunvegan, the river chan-
nel is much confined by sandstone cliffs, but the current is not stronger
than common, as the following quotation from my journal will show :

“ From 2:40 p.m. until 5:30 p.m., were passing through the most en-
chanting and sublime scenery. Right bank of the river clothed with wood,
except where too steep, or where there had been land slides. In many
places it rose up from the shore to the height of from 300 to 600 feet.
Sandstone often showed cliffs of 800 feet, especially below Green Island.
The left bank was just as high, but, instead of wood, grassy slopes met the

_river, but land slides always revealed sandstone. In places, the river had
cut a passage through the sandstone to the depth of 800 feet, and yet the
current showed little increase. It was full from bank to bank, and fully
600 yards wide, and looked like a mighty canal cut by giants through a
mountain. Up this we sped at the rate of four miles an hour, against the
current, in a large boat belonging to the H. B. Co, propelled by a north
east gale.”

Terraces are of frequent occurrence, but not continuous, until we ap-
proach within 80 miles of the mountains, where they assume truly gigan-
tic proportions; they are at various heights, but seem to rise higher as we
approach the mountains, until at Hudson’s Hope, at the lower end of the
Canon, they attain their greatest height. Such immense masses of gravel
seem to point to a time when the sea washed the base of the mountains,
for no river could ever have made so much gravel out of foreign material.
The bed rock here is sandstone and shale, while the pebbles are limestone
containing fossils very like Devonian ones. About ten miles below the
Canon, the river has cut itself a passage through a sandstone barrier,
leaving a rocky island in the middle of the river, with a channel on each
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side. Here would be the ground for a bridge either for a railway or a
waggon road. The passage of the mountains being easier on the left bank,
owing to the wider space between the mountains and the river, as well as
the increased temperature, owing to its southern exposure. .

Between Dunvegan and St. John, a distance of about 120 miles by
land, the trail passes through many miles of beautiful farming country,
alternating with spruce, aspen and * c¢ypré” woods, on the divides between
the various streams which flow into the Peace river. For a great part of
the distance, a range of low hills shuts in the view to the south, while the
trail led over the divides of the various streams, causing us at times, to
descend into valleys from 200 to 800 feet deep, and at other times 1o rise
100 or 200 feet above the general level. All these rivers came from the
“Great Prairie” beyond the hills, and which the |united testimony of the
Indians would make at least 60 miles square. Two of these rivers had
wide channels, and but little water for their size. While the third one —
the Epinette, within five miles of St. John, was fully 150 yards wide and
almost at summer height. This river I am sitisfied rises far within the
mountains, as it was affected by the same causes which produced the rise
in Peace river. For miles, both above and below the mouth of this river,
the country is very rough, but the proximity of the trail to Peace river is
evidently the reason. The country is always more or less rough in the
vicinity of the river, caused by every little stream cutting its channel
.down to a level with Peace river.

At Smoky river the altitude of the Peace river above the sea cannot
be more than 853 feet, while the level of the country is about 1,500 feet..
The river and country gradually slope up all the way to the mountains,
so that there is a considerable rise in both, still the river is certainly under’
2,000 feet in passing through the mountains. At the Canon it lets itself
down considerably Iower than it was above, though what the exact differ-
ences in level is, I cannot tell.

The mountains commence at the Canon and extend all the way up to
within a short distance of the Findlay Branch, where they divide into two.
branches, one passing up that river, the other going up the Parsnip. We
made the distance between the Canon and the Findlay Branch to be 75 miles.
The first 80 of this being through the foot hills, as it were, the. remaining
distance through the main chain. For the greater part of the distance the
river valley is from a half to a mile in width, but just where the river
enters the main chain—that is, a little below Bernard’s river, the valley
contracts, and for a number of miles on the 1ight bank the mountains rise
almost perpendicularly from the water'’s edge; but on the lett bank there is
10 place where they encroach on the shore, except one, and that is only a
bluff, and continues for a very short distance.

Peace river valley 1s 7ot one cut by the river, but is a natural rent made
at the upheaval of {he mountains, 1 was satisfied that this was the case
‘while bassing through i, and on seeing the Canons of the Fraser, it was
confirmed. Peace river valley is almost identical with that of the Fraser
below Fort Hope. Anyone who has seen the one can have an excellent
idea of the other. Islands, points, sandbars, currents at mtervals, and
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towering mountains, all are there. But anything approaching to a Canyon
or gorge is not to be seen.

The Portage path, between Hudson’s Hope and the mouth of the
Canyon, passes over a series of sand hills and gravel ridges, which seem to
be on the flank of the mountain on the right. These, as we approached the
river, took the form of terraces, and a number had to be descended before
the river was reached. The path passes between the Portage mountain
on the left as you go up, and the Bull's Head on the right. The Canyon
is outside of the Portage mountain and is a channel formed by the river
after its natural bed was filled with those immense heaps of sand and gravel
piled up between the Portage and Bull’s Head mountains. For many miles
up the river its valley is straight, but the river itself is very crooked. Very
many times on looking down the river those two mountains came in view,
showing plainly that they stood on either side of the natural valley. After
being two days on the river I wrote the following: ¢ This river channel
is a natural break in the mountains. Some great convulsion of nature seems
to have torn the mountains *a mile apart and so left them. The only
unnatural channel is the Canyon. All the mountains passed yet are merely
foldings, as if a great pressure had come from the west and forced the
strata up almost perpendicularly. The dip is always to the west.” All
the way through the mountains there are only two rapids—one just before
you enter the main chain, the other after you leave it.  In neither case
have the mountains any thing to do with the rapid. They are caused by
ledges of rock crossing the river, but are not very bad, as three men on
the line were able to haul our boat through.

Peace river (or the Parsnip) above the Findlay Branch, runs through
a wide valley and has a very tortuous course, though its general direction
is straight, owing to the immense heaps of gravel that seem to fill every
part of its bed. Every year its channel changes and new land is being
formed just as rapidly as the old is wasted. Mountains extend
all along the right bank, but are of no great height, and at some
distance from the river. The country between the two rivers is low for
some distance; but the Ominica mountains rise in the distance and show
that the level country does not extend far back. Rocky hills or low
mountains are sometimes seen on the left bank, but are not continuous.
No rivers of any magnitude come in from the right bank ; but the Nation
and the river that discharges the water of McLeod’s Lake bring in consi-
derable water from the left one. This shows that the watershed is to
the eastward, and is another proof to me at least that the mountains are of
little altitude for some distance south east of Peace River. (Parsnip)

The whole country west of the Rocky mountains and east of the Cas-
cades, seems to have certain general characteristics that are found throughout
the country. The whole upper country seems to be a vast plateau with
chains of rocky hills or low mountains running without order through its
whole extent. The rocky hills are generally covered with stunted.Dgugl'ass
Pine (Abies Douglassii)—the wide gravelly plateaus with most diminutive
Banksian Pine (Pinus Banksiana), while the swamps were covered with
a thick growth of Spruce (dbies alba). In the valleys of the river and a
few other favored localities, the Aspen poplar was still seen, but in de-
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creasing numbers. Rivers and lakes full of speckled trout are found in
every direction. The whole of that part ol British Columbia lying between
McLeod’s Lake and Quesnelle on the Fraser, a distance of 270 miles by the
way of Fort St. James on Stewart’s Lake, consists of a series of lakes,
rivers, rocky hills, and sandy or gravelly plateaus, covered with a scanty
forest growth and of little account as an agricultural country. But the
lakes and rivers teem with fish of the best quality. During the three days
we remained at McLeod’s Lake, Mr, Sinclair, the gentleman in charge of
the fort, caught, in a basket very ingeniously placed at the discharge of the
lake, 426 fish. These are dried for food and eaten by men and dogs,
and likewise used for marten baits. They consisted of four species of trout,
suckers, a fish called ling, and a smail white fish which I take to be the
same as the herring of the Bay of Quinte. A few of the trout were large,
weighing from 6 to 8 1bs.

Stewart’s river, which discharges Stewart’s Lake, is, where I crossed
it 211 yards wide; while the Nechaco, another branch of the same river, is
over 300 yards wide, with a rapid current. These constitute the west
branch of the Fraser. The Nechaco is fully as wide as the Fraser at Ques-
nelle. The only other river of any size is the Black Water or “West Road
River” which was about 60 yards wide where I crossed it. The valley on
the north side of the Nechaco is of considerable width and is composed of
excellent soil This is the largest tract of good land seen west of the
mountains. The land at Fort Greorge seems to be level, but having been
seen at a great distance I cannot speak positively of it. As the Fraser has
been repeatedly described, it is needless for me to make any remarks
regarding it.

(2.) GEOLOGY AND MINERALS.

A few observations on the Geology of the country explored may not
be amiss, but they are necessarily crude, owing to the want of time and the
hurried nature of the expedition.

The superficial geology of the country is the same all the way from
Edmonton to the Rocky Mountain Canon. The beds of all the streams
crossed had the same gravel as that seen at Edmonion. Whenever gravel
was exposed on our route at other points it was the same, and even in the
Rocky Mountains and through them up the Peace River the gravel had
much the same character. The bars that produce the fine flour gold of the
Peace River are identical in composition with those that are worked at
Edmonton. We were told that every little stream in the upper part of
British Columbia produced gold, though not always in paying quantities.
There is no doubt but that immense quantities of gold will yet be brought
from the Omlnl'ca country, as from the accounts of both ‘successful and
unsuccessful miners it was clear that the country had not been prospected
yetto any extent, and owing to the great quantities of gravel that filled up
the valleys it was next to impossible to tell where the old bed of the stream
was.

I came down to Victoria with a miner named Guest, who was one of
a party of eight that took 286 ounces of dust out of a claim on Lost Creek
~—a branch of the Ominica—the last week they worked in the tall. He
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had over 100 oz. of this dust with him. It was all in scales or flattened
oval nuggets, and not at all like the Cariboo gold. It assayed over $17.80
per oz. in San Francisco,

C’oal llke that at Edmonton was found in blocks in the bed of the
Pem’_bma, River,and in ledges on the northern face of the Deer Mountains;
also in the bed and along the bank of Swan River, a tributary of Little
Slave Lake. Many blocks seen at this point were quite large, and showed
the wood fibre, lcading me to the conclusion that it was lignite. Specimens
of tl_ns were left at McLeod’s Lake. We tried this coal in the camp fire
and it burnt with some flame, but left much ash of a yellow or white color.

All the specimens did not leave the same ash. The following is a section
of the river bank at this point :

1 foot of soil.

3 feet of water washed gravel.

; “ light grey clay.

“  black shaly clay.

“  lignite.

“  bluish clay.

“  black shale and blue clay intermixed to the river's bed

ol
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Tons of coal were lying in the bed of the stream, which evidently came
from above. Mr. King found coal on the shore of Little Slave Lake, which
seemed like that found in Swan river. Ten miles from Swan river, on the
north western face of Deer mountains, landslides had taken place and
exposed the whole face of the mountain for 150 feet from the top.
About forty or fifty feet of the top was the usual gravel, and beneath this
sandstone cliffs of excellent grit fit for grindstones, then a layer of black
shale (a poor quality of coal) and beneath this beds of dark colored
clay filled with nodules of clay ironstone.

Slave Lake seems to lie in a depression between two series of rocks,
as there is no analogy between the land of the south shore and that of the
north. In former times it must have stood at a much higher level than it
does now, as we passed over gravel bars running parallel with the shore,
two or three miles inland, that seemed from their appearance as if the
water had covered them but yesterday, they looked so clean and free from
foreign matters. Along the northern end of the lake the pebbles and
boulders are nearly all sandstone, differing from all the others we have
scen. The sandstone is very similar to that seen on the Deer Mountains,
but is of finer grit. Any of the pebbles make good whetstones. Many of
the blocks were still angular, showing tbat sandstone must be in sitw some-
where near. Grey limestone (sometimes a conglomerate) and gneiss
boulders complete the rocks.

We saw no more rock for 70 miles until we struck Peace River, at the
mouth of Heart River, a few miles below the mouth of Smoky River.
Here we found sandstone cliffs about a mile up the s{ream. These crossed
the river and ran diagonally, as an escarpment, to Peace River, crossing
which they were fully 100 feet high on the left bank, and seemed to run
down stream for some distance. 1



76

—

Between Smoky River and Dunvegan, a distance by river of probatly
60 miles, there are many exposures of rock but of an unvaryig character
antil within a few miles of the latter place. In a number of places sand-
stone cliffs would tower up from 200 to 800 feet, while in others they would
rise only a few feet; in others again clay shale, passing into slate or sandy
clay, passing into sandstone, was seen. A few miles below Dunvegan we
passed, on the left bank, a series of sandstone cliffs which rose to the
height of about 100 feet. They were very much weather worn and
changed into many fantastic forms by the wasting of the softer parts of the
rock and the leaving of the harder ones. The upper part of the rock being
harder was less wasted. and hence capped the other parts, causing them
to look like a wall with a heavy cornice. Lying right on the top of this
was a thick coating of large rounded boulders.

About two miles below Dunvegan I noticed many maritime plants
growing at the base of the cliff, and this was the case for the same distance
above. _After an examination I found that these grew around and in alka-
line springs. One of these I traced up the cliff, and atabout 250 feet above
the river found the source of it. The seat of the alkali was in the sand-
stone at this height above the river, for at least three miles above and below
the fort. The surface of the rock in a number of places was covered with
a white incrustation, and the springs incrusted the grass and twigs with
beautiful little crystals. Above St John’s the river bank for many miles
is full of this same substance, which probably has its source in the sand-
stone, though the rock is not exposed. This is probably the “sulphate of
lime” spoken of by Colonel Lefroy as occurring at Dunvegan. This is No.

of the specimens sent.

‘We left the river at Dunvegan, and went overland to St. Johns. By
doing so we had an opportunity of seeing the country inland, and many
fine sections of river banks. ~About sixteen miles from Dunvegan we
came to a small stream flowing in a narrow valley about 280 feet in depth,
where I made a number of discoveries. The coal or bituminous shale
numbered , and the fossils were found here. The following
extract from my journal will explain: “ While dinner was being prepared
I took my usual exploratory trip. In the bed of the creek found the same
dark-colored ferruginous shale I had observed on Peace River. In the
creek were many angular blocks of an imperfect limestone, changing to a
conglomerate, which could be seen in layers in situations about 150 feet
above the bed of the stream. At this point the creek forked, and on the
south branch I found a clay bank with the usual prairie soil for a number
of feet, then a clay containing a substance like soda, but tasting like alum.
Underneath was the shale, and then a thin layer of coal, or bituminous
§hale, then conglomerate limestone, and beneath this a thin layer contain-
ing animal remains, out of which I picked afew teeth and some specimens
containing other parts of an animal. Many pebbles encrusted with iron
Eite;vv:?re around ; pebbles like these had been frequently seen on Peace

After travell'ng for three days through a beautiful country, we came on
another deep “coolje,” or ravine, in which flowed a small stream. From
the level of the plain to the water was 280 feet by aneroid. Close to where
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we dined a slide had taken place, leaving a full section of the bank exposed.-
About five feet of the surface was the regular prairie loam, next about thirty
feet of dark-colored stratified clay then probably 100 feet of yellowish
clqy, then a band of yellowish limestone outside, but light grey
within, and afterwards for many feet clay and limestone bands intermixed.
The temaining distance is black shale, which sometimes has a conchoidal

and at others a slaty cleavage A few miles beyond this we came to a river

which had high mural clifts of yellowish clay, rising almost perpendicularly
from the water, to the height of at least 220 feet. In the bed of the river

I observed a conglomerate sandstone dipping slightly to the westward, and

on the left bank about four feet of the same kind of rock in horizontal

layers. Part of it seemed to contain calcareous matter. Another exposure

showed sandstone, then clay and clay changing into shale, and at the base

sandstone conglomerate. Limestone boulders were seen in the bed of the

river, but no fossils observed.

Another large river was crossed, but there were no rock exposures.
Mural clay cliffs rose in many places to 150 feet. They are of the usual
character, yellowish clay, getting darker towards the base. The pebbles
were nearly all thin flakes of sandstone, intermixed with ferruginous
ones, others of blue limestone and red granite. These seem to have come
from near the source of this river. Crossed a few small streams after
this and saw sandstone slabs in their beds.

The Epinette or Pine River is quite large. Just at the crossing, about
a mile above its confluence with Peace River, a small stream enters it from
the south. This stream has cut down the cliff to the water’s edge, leaving
a very good section of it exposed. The upper part is the usual yellowish
clay, underneath is about twenty feet of gravel, and the remainder black
shaly clay, sometimes hardening into rock. This black shale contains
nodules shaped like a flattened hemisphere, and when broken show a
crystalline centre surrounded by ferruginous matter. Other stones are
flat, and have layers of a mineral which looks like selenite (No.)

At St. John’s the Peace River flows in a valley over 800 feet deep.
The banks do not show any rock. but clay cliffs are common. I ascended
the river all the way from here to Hudson’s Hope, and noticed that the
character of the river was very different from that below Dunvegan.
Wide and extensive terraces became very common, and were at all heights,
but the principal ones ranged from 150 feet and upwards in height. One
we crossed between the Epinette and St. John’s was fully 180 feet high
and three miles wide, and as level as a race course. Above the Half-way
River, about 20 miles below Hudson’s Hope, terraces are numerous and
continuous, showing on either side of the river as it winds through its
valley, and unmistakably proving that they were there before the present
river bed was cut out. At the foot of the Canon, they rise in regular steps
many hundred feet above the river, and cause much difficulty to parties
crossing the Portage, owing to the steepness of their sides. .

Immediately above St. John’s on the right bank there is a high bluff
which consists of, first, fine rich soil, then a few feet of gravel, and the
remainder to the water’s edge a limestone conglomerate intermixed with
clay beds and shale. Clay cliffs with limestone conglomerate and clay
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stone certainly overlies this conglomerate, as it 1s found in angular masses
in all the little brooks that enter the river. Farther up ferruginous shale
Wwas quite common, with layers of harder rock between. Crystals of
selenite were picked up at this time. A little after the river took asudden
bend to the west, and as we moved westward, in our rear, on the left bank,
rose a mountain fully 1,000 feet high. About 500 feet had slidden wway
from the top and left it exposed. The whole of the rock exposed was
sandstone of excellent quality, as could be seen by the masses lying in the
river. A few miles above this the river runs under conglomerate and
shale cliffs, capped with gravel fully 100 feet thick. This gravel was con-
stantly falling, and we ran some risk in passing underneath. £till farther
up another series of cliffs, but this time they are capped with yellowish
clay, beneath this about 40 feet of ferruginous limestone gravel, and to the
water’s edge the usual shale. This arrangement of the strata was the rule
for a number of miles, and no other rock exposures were seen until we
were a few miles above Halfway River. The rock now exposed is shale
or slate, and for the first time the river has a rocky bottom. This continues
for miles, but there is no increase of current. About 6 miles below
Hudson’s Hope we see the first and last rocky island seen in Peace River.
At this point high cliffs of a very coarse sandstone show on both sides of
the river, with the rocky island between rising as high as they do. Here
the river was probably stopped for ages, and formed a waterfall of from 60
to 100 feet in height. The rock exposures after this were slate, except a
rock formed by the drippings of springs out of those immense gravel ter-
~ races spoken of above. Opposite Hudson’s Hope this rock was so largely

developed that it assumed the appearance of regular cliffs, fully 50 feet
in height. Farther down the river I had observed the same rock, but not
in such quantities. It is probably calcareous tufa.

Spent a few hours botanizing around the head of the Canon, and made
the following entry in my journal regarding the rocks : “ The rock itself,
close to the level of the water, is a hard, black, slaty-looking mass; over-
lying it are a few Jayers of a hard conglomerate, then a little reddish sand-
stone, overlaid by about two feet of slaty shale. Above thisis alayer of
hard conglomerate, containing greenish pebbles, and over all great masses
of compact sandstone, very hard and ot a light color. All the rocks are
hard and quite different from those below the Canon. Great floods evi-
dently take place here as is seen by the piles of driftwood. There are a
great number of potholes worked in the rock, many of them being quite
large and deep.”

Almost due west from the Canyon is a mountain rising from 1,000 to
2,000 feet. Its base, we ascertained, came to the river over fifteen miles
away. WNo rock exposures along the river for nearly twenty miles; thena
very little of the same rock as formed the lower beds at the Canon. We
were passing through the outer range of mountains all the time. Rocks on
the mouptains, weather whitish, and are massive in their stratification.
Layers lying horizontally. ~ Afterwards passed an exposure of slate, very
much tilted, with the dip to the west. The upper part of the mountains
is sandstone and lies in horizontal layers. Many of the mountains were
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very beautiful, their lower slopes being covered with grass, while the rock
of the upper parts stood out in bold escarpments, looking like the battle-
ments of ruined towers. Much sandstone was seen in the beds of the
small streams, while the gravel of the main river was princi-
pally blue limestone containing many fossil shells. Specimens were left at
McLeod’s Fort.

The mountains seem to be great foldings forced up by a power moving
from the west; the dip is alwaysin that direction, and the peaks seem like
the tops of regular anticlinals. 1 am satisfied that Peace River flows
through a rent formed at the upheaval of the mountains. The only open-
ing made by the river is the Canor. It ran in its present channel before
the “Glacial Period,” and then passed between the Bull's Head and Portage
Mountains. At that time the channel was filled up with sand and shingle.
When the land rose the water made a passage for itself round the Portage
Mountain, and hence the Canon which has most certainly been cut by ithe
river.

The last rapid in the river is about one mile below the confluence of
the Findley Branch with the Parsnip. Itis caused by a ledge of talcose
schist interstratified with quartz, which crosses the river at this spot. This
same rock, is seen at various points for about a mile up the Parsnip, when
it disappears. Miners say that this is the bed rock of the Ominica country.
Very few rock exposures were seen on the Parsnip, but what there were
were limestone and conglomerate. No sandstone was seen west of the
mountains.

A few blocks of black shale, resembling coal, were observed lying on
the bars, but none in sitw. As winter had set in at this time and the sur-
face of the ground was covered with snow, I could make but few observa-
tions after this. .

There is no doubt but that the whole district between Little Slave
Lake and the Rocky Mountains, including the Smoky River country, and
probably along the whole eastern base of the Rocky Mountains, up to the
Arctic Ocean, belongs to the Divisions E and F of Dr. Hector’s Report in
Captain Palliser’s Exploration of British North America. He shows that
Group E is the same rock which produces the coal of Nanaimo, Vancouver
Island, and my notes will prove that Peace River, east of the mountains,

runs through just such strata.

(3) THE BoTANY OF THE REGION TRAVERSED.

In a hasty exploralion like what ours was, it was almost impossible to
do justice to any one subject. Still enough was seen to fill the mind of the
most casual observer with wonder at the luxuriance of the herbaceous
vegetation throughout the whole district traversed up to the Rocky Moun-
tains, one portion only excepted—the Deer Mountains, south-east of Slave
Lake.
From Edmonton to Lac La Nonne, a distance of thirty miles, the whole

country, where not covered with wood, was either meadow or the finest
_pasture, abounding with the most nutritious grasses, and the woods and
thickets filled with the vines of the Pea and Vetch (Lathyrus ochroleucus
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and Vicia Americana). The lakes were bordered by meadows having
grass and sedges growing on them from three to five feet hlgh, and as
close as it could stand. Blue Joint (Calalagrostis Canadensis), Fowl Mea.
dow (Pca Serotina), and Awned Sedge (Carex aristata), are the leading
forms in these meadows and low grounds generally. While the dry
grounds and hills supported a heavy growth of Triticum, Vilfa, Festuca,
Bromus, Muhlenbergia and Andropogon, of the following species :

Triticum repens, Vilfa cuspidata,
¢ caninum ? Festuca ovina,

Bromus ciliatus, Muhlenbergia glomerata,
“  Kalmii, Andropogon scoparius,
¢ ——_—7 ¢ furcatus.

Between Lac La Nonne and Fort Assiniboine, on the Athabasca, the
most of the country is heavily wooded, the leading timber‘ being Spruce
and Balsam Poplar, though Aspen, Banksian Pine, Birch, Wiillow and Alder
were abundant. Tamarac was observed in a few places. Much of the
timber was quite large, many of the Poplars (Populus Balsumifera) and
Spruces (4bies alba) being over two feet in diameter. The average size
was from 15 to 20 inches. Wherever the timber was burnt off, wild peas
and vetches covered the ground and ran over all the bushes. Epilobium
angustifolium, a Penstemon, a Delphinium, and Lophanthus anisatus were
very abundant, while many plants common in the forests of Ontario and
Quebec were seen for the first time since leaving the Lake of the Woods.
The leading shrubs were Cranberries (Viburnum Opulus and pauciflorum),
Service Berries (Amelanchir Canadensis var oblongifvlia), various Goose-
berries and Currants, Hazel nuts (Corylus rostratus), Choke Cherries
(Prunus serotina), Wild roses (Rosa blanda), and a few others.

From Fort Assiniboine to Little Slave Lake, a distance, by trail, of
150 miles, is also wooded more or less, but owing to its elevation and the
nature of the soil, the timber is of small size. Black Spruce (Abies niger)
and a Pine closely allied to Pinus Banksiana (Pinus inops) are very abund-
ant over large areas cast of the Deer Mountains. Near the top of the
mountains, Balsam Fir (dbies balsamifera) was common, and was not seen
again until we were west of the Rocky Mountains. On the extreme top
of the mountain, at an altitude of perhaps 3,500 feet, many sub-arctic
species were detected, which appeared again on the trail between Mec-
Leod’s Lake and Fort St. James. On the top were found the following
species:

Vaccinium Canadense, Pyrus sambucifolia,
“ ceespitosum, Senecio triangularis,
« Myrtillus, Epilobium alpinum,
« Vitis Idcea, Lecedea geographica,

Empetrum nigrum, Sterecaulon paschale,

Scapania .irrigua, Scapania sub-alpina.

Many Lake Superior plants were found, and others inhabiting the
cool moist woods of Ontario. From Fort Assiniboine to the top of the
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mountains, Ericaceous shrubs were very common. Their berries often
make a very acceptable dessert after our allowance of pemican. The
slope of the mountains facing Slave Lake is neither so wet nor so cold as
the opposite one. The very swamps change their mosses, and instead of
Sphagni—Peat Moss—various species of Dicranum and Hypnum take
their place. Many species found in the woods of Central Canada are
now detected, and as we approach the lake, familiar forms are constantly
seen. Ferns, which are altogether absent on the Plains, if we except a
species of Botrychium, begin to show themselves, but are still so scarce
as to be remarkable only for their scarcity.

Asplenium filix-feemina, Aspidium intermedium,
Crystopteris fragilis, Phegopteris Dryopteris,
were the only ones observed in the whole region. '

Along the shores of the lake were wide and extensive meadows,
covered with a most astonishing growth of various grasses, but chief
among them was the Blue Joint, which actually grew so tall and thick
that loaded horses could scarcely force their way through it. A few notes
taken from my journal as we passed up the shore of Slave Lake, will give
an idea of the appearance of this section of country.

« After this we got into higher land, the soil improved, there was less
wood and more open land, which was covered with d rank growth of blue-
joint. The last mile was over level plain, wholly denuded of trees, and
now covered with grass five feet high, various species of Golden Rod.
Willow Herb, (Epilobium angustifolium) Cow Parsnip, (Heracleum lanatum)
Roses, Snow Berry, (Symphoricarpus occidentalis) and a Honeysuckle
(Lonicera involucraia). Before reaching the lake, we passed over a lighter
soil, and through thickets rendered almost impassable by the trailing stems
of the pea and vetch. After reaching the lake we pursued our way
along its margin—now passing through blue-joint up to the shoulders—
now Reed Canary Grass [Phalaris arundinacea] and sometimes Awned Carex
[Carex aristata]. The lake shore is fringed with Bull-rush [Scirpus riparial],
Cat-tail {Typha latifolia] and many other common species. The lake here
is about five miles wide, and the opposite shore seems to rise into gentle
bills, covered with Aspen [Populus tremuloides], interspersed at
intervals with Spruce.” Next day—the vegetation is even more luxuriant,
the whole country is one vast meadow, covered with tall grass and willow
bushes—so that I note in my journal that: “ There must be a hot summer
here, or the grasses never could attain such an enormous size. Much of
the blue-joint was actually higher than my head, this morning. The soil
here is alluvial, but how far it extends we have no means of determining,
as our vision is bounded by willow bushes. Toiled for over six miles
through extremely thick and tall grass, willow bushes, and rank vegeta-
tion generally, arriving at last at the goal of all our expectations—the
crossing to Slave Post. This is a narrow part of the lake and about two
miles from the Post.”

Many tons of hay had been cut by the halfbreeds, for the use of the
Post, but it was on marshy islands in the upper part of the lake.
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Made a special collection of the plants around this part of the lake,
which will be given in its proper place. Leaving out the western species,
all the others are common to Central Canada. I detected 146 species, not
one of which indicates an arctic or sub-arctic climate. .

Between Little Slave Post and Smoky river, [the crossing of Peace River
is five miles below the mouth of Smoky River]the vegetation is very similar
to that around Edmonton, but wants a few prairie forms. By trail it is
about 70 miles, and for the whole distance there is scarcely an acre of bad
land.

From the Post a number of bare hills could be seen rising from the
margin of the lake at its northern corner. These I took to be barren, but
what was my astonishment to find that they were actually covered with
prairie plants. I found afterwards that this was no uncommon occurrence,
but that in a/l cases, up to the base of the mountains, hillsides or river
banks, with a southwestern aspect, were devoid of trees, and clothed with
a flora having a more southern tendency than the latitude would warrant.
Two causes produced this—inclination to the sun, and a scarcity cf mois-
ture, caused by the constant evaporation during the long summer days.
In opposition to this, all slopes and river banks having a northeastern slope
were covered with a thick carpet of moss and coniferoustrees. Peace River
and a/l its tributaries are of this character.

For many miles the path leads through aspen woods with the usual
forest flowers, but no decided change takes place until we reach the height
of land between Peace river and Slave Lake. Here a number of species
shew themselves that had been seen in the muskegs east of Deer mountains.
The only ones worth remarking are the Arctic Raspberry [Rubus arcticus),
Cloud Berry [Rubus Chamemorus), and Black Crowberry [Empetum
nigrum]. Although it is a summit, there is no sign of a hill but merelv
level moorland covered with willows and Dwarf Birch [Betula pumilal,
with a muskeg or two to vary the monotony. Copse and grassy glades,
Interspersed with marshy spots, soon took the place of these, eventually to
pass into a level plain that extends for many miles. In my journal I en-
tered the following. «The last eight miles have exceeded anything in
beauty and fertility I have seen since leaving Edmonton. Far as the eye
could reach,” [we were travelling at this time through a prairie] “ and, on
the left, the view extended for many miles, aspen copse interspersed
with willows met the gaze. We were passing along a creek, and the land
rose with a very gentle slope on either hand, giving us an opportunity of
seeing for a great distance. This prairie had at one time been covered
with trees, as the blackened trunks scattered over the ground plainly
showed.” No change took place after this until we reached Peace river,
where I detected many species peculiar to river bottoms, but none worth
a special notice. On the grassy slopes leading down to the river I found
the Three Flowered Geum [Geum triforum]. The Pasque Flower
|Anemone patens] and an Oxytropis (Ozytrophis splendens) in full flower.
Evidently along spell of dry weather had been followed by rains and
warm weather to cause spring flowers to be in beautiful lower in October.

Mr. Horetzki rode over the portage, between Smoky River and
Dunvegan, a distance of at least 40 miles, and told me it was beautiful
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prairie all the way. This was on the north or left bank of the river. As
1 proceeded up the river, I could see that the left bank was a constant
succession of grassy slopes with aspen copse and Service Berry thickets in
the hollows. The right bank on the other hand was always wooded, the
timber being Aspen, White Birch and Spruce. The islands and points
that formed the secondary bank of the river were generally covered with
balsam Poplar of a large size, but spruce, aspen and birch were 1n consi-
derable quantities. Long Leaved Willow [Sa/iz longifolia) first took
possession of the recently formed mud banks, quickly followed by Balsam
Poplar, which, on the same island, could be seen passing from a seedling of
a year old up to the hoary monarch over six feet in diameter. As the
islands get old, Poplar gives place to Spruce, and this holds good for the
whole extent of the river. Spruce was never observed on new islands,
but always on the old ones. The same order of succession takes place on
the Lower Fraser. :

Silver Berry [Elegnus argentea] was just as common along Peace
River as it was at Fort Garry, and served the same purpose, being the
chief food of the prairie chicken, which abounds on all the prairies we
passed over. I expected to find many new species on Peace River, but
was disappointed. The Saskatchewan and Peace River are much alike in
this respect, neither causing any appreciable change in the distribution of
species.

i At Dunvegan, made a special enumeration of the flora in the vicinity,
but the season Was getting so late that many fragile species had disappeared.
One novelty was found on the grassy slopes in rear of the fort—Prickly
Pear [Opuntia). This was the first of the Cactus Family I had seen in the
country, and was not prepared to find it in latitude 56° 8 which is that
of Dunvegan. This settled the question of the aridity of the exposed
slopes of Peace River, and the Padre confirmed it by telling me that irri-
gation is actually necessary to the raising of good garden stuff’ on the
terrace on which the fort is built. The fort is on the left bank and the
land slopes to the sun.

‘We went overland to St John’s, a distance of about 120 miles. This
time the trail was on the right bank ; part of the way through woods, the
remainder prairie.  Yet in this whole distance I only saw two plants not
before seen, viz.: Rhinanthus Crista-galli and Rubus Nutkanus.

The woods were of the usual character, being composed of the same
species, and found growing in the same situations. All the watersheds
between the rivers were covered with heavy growths of Black Spruce,
Banksian Pine, Aspen and Balsam Poplar, while the drier slopes were
either prairie, or aspen copse, or forest. Much of the land now bare of trees
had supported a forest of aspen a few years since, as their remains were
still to be seen.

The following extract was written the day after I left Dunvegan :—
« Tor six miles after leaving camp the country remained the same as yes-
terday. It was gently rolling, yet not a height or depression was equal to
ten feet. Drainage perfect. Every hollow was connected with others, and
hence there was no marsh. The country was almost denuded of trees,
probably by fires, and had mucl;lthe appearance of prairie without its
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uniformity. After this the country assumed a park-like character—was
almost a dead level and more than half covered with trees. These eight
or ten miles are ahead of anything for beauty and fertility we have yet
seen.” About seventy miles from Dunvegan we came on what is called
the “Mosquito Prairie” by the Beaver Indians. Here the Indians resort
in great numbers to collect Service Berries, which grow to a large size and
are very sweet These berries are used in many ways, but the Indian
women seem to prefer making them into square cakes and drying them.
The leading vegetable forms on this prairie were the following :

Anemone patens, Aster multiflorus,

“ Virginiana, “ loevis,

Greum triflorum Solidago arguta,
Potentilla arguta, “ Canadensis,

“ Pennsylvanica, Troximon glaucum,

“ ? Oxytropis splendens,
Amelanchier Canadensis, Elagnus argentea,
Achilleea millefolium, Vicia Americana,
Hedysarum borealis, Lathyrus ochroleucus,
Rosa blanda, Artemisia frigida,
Orthocarpus luteus, “ discolor,
Bromus Kalmii, Stipa Richardsonii,
Triticum repens, “  membranacea,

« ? Trisetum subspicatum,
Aira ceespitosa, Calamagrostis Canadensis,
Poa serotina “ stricta,

Lvery plant on this list grows around Edmonton, and all grow where
wheat will come to perfection. Service Berries are never injured by frost
on this prairie, and its vegetation shows no signs of being injured by it.
The Indians say thatthe « Big Prairie,” extending for more than two days
journey for a saddle horse, south-west of this, is covered with just such
plants and flowers.

Winter was coming on apace, and by the time ‘we reached the Rocky
Mountains most plants had become dried up, still enough were seen to show
that the mountains were not the dividing line between the easternand
western flora. At the Canon a few new ones were seen, Anemone pari-
Jlora and Sazifiage tricuspidata being the most note-worthy.

Going up the Parsnip, I picked up a number of specimens, and between
McLeod’s Lake and Fort St. James enough to make 98 species : of these no
less than 64 species are found in the County of Hastings. From Stewarts
Lake to Quesnelle, I collected 147 species, and of these 89 orow in the
same county. Onmy way down the Fraser I noticed that eastern forms
held sway until we came fo Clinton, at the commencement of the Cascades
After that all was changed, and western forms took their place. .

The flora of the whole region traversed east of the mountains indi-
cates a climate with sufficient moisture to keep up a continuous growth
while at the same time there is heat enough to bring the seeds of all the
plants enumerated to perfection.
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~ Had I seen the Peace River country in sumier, when its trees were
in full leaf, and the meadows covered with waving grass and bright flow-
ers, it might naturally have been supposed that I have used too strong
language. But passing through it when the trees were nearly leafless,
the grass and flowers withered and dead, I might be expected to not tell
much in its favor. Yet there was no tract to equal it inmy estimation
between Fort Garry and Edmonton. '

The appended lists will show the relation the flora of this region
bears to that of Ontario and Quebec, Complete lists having been made
at Fort Assiniboine on the Athabasca, at Little Slave Lake, and at Dunve-
gan on Peace River. The most marked feature in the whole region is the
wide range of almost every species. Nearly all those that do not extend
to Ontario are prairie plants, and are found around Fort Garry. Many
specles seem to have worked their way east of the mountains, and were
not far out on the plains, while others from the east gave out before they
reached the mountains.

List of Plants detected, between Little Slave Lake and Hudson’s Hope, on
Peace River, at the head of the Rocky Mountains. The greater num-
ber were detected between the fifty-fifth and fifty-sixth parallels.

. a . S'
23| 2 | 58|25
= [} 2T | 8%
8% | & |sm |32
RANUNCULACE=,
1 Anemone patens var, Nuttalliana, Gray.... «cccoveeeessncnreiiosiagieriiiecciiinnd| conee cesee 1
2 i multifida, D. C... Y I 1 1 1
3 " Virginiana, L...... 1 1 1 1
4 “ Pernsylvanica, L. e 1 1 1 1
5 Thalictrum Cornuti, Li.veeieeiisiiseieriiiiiiiiierioieriiiasioreeissrens . 1 1 1 1
6 € dioicum, Lii.coveaniiinensnans S veeases vevseaes] 1 1 1 1
7 Ranunculus aquatilis, L. .cioiiviiiiiiiiietinnnaiaa.e Pesesecestrtriaransrsesinasacen 1 1 1 1
8 [ multifidus, Pursh...........000e. 1 1
9 ‘“ Cymbalaria, Pursh 1 1 1
10 ¢ sceleratus, Li........... 1 1. 1
11 é“ Pennsylvanicus, L.. 1 {..euee 1
12 o repens, L . 1 1 1
13 Caltha palustris, L....... cees ceet 1 1 1
14 € NAtANS cveevet i iiiiieriteians teos cenes 1
15 Delphinium scopulorum, Gray..... 1
16 Actmarubra, Lio.....ooiviiiiiininans 1 1
17 “  alba, Bigel.....cvoeviienniiias 1
FUMARIACEZE,
17 Corydalis aurea, Pursh...... O PN 1 1 1 1
19« E1AUCH WILld:eerrerrrersasseurenerereresnne ORISR 1 i 1
CRUCIFERZA.
20 Nasturtim palustre, D. C.vutieeriiersersrieteriasiietiintnenrinineeiioiessassses 1 1 1 1
2] Cardamine hirsuta, Luisveseeeessieesiiiseessersesssootisrasassreissssssasstssineenss 1 1 1 L
22 Arabis hirsuta, Scop..... v 1 1 1
23 s perfoliata, Grav.... 1 |oeeee 1
24 «  Drummondii, Gray... 1 ... 1 %
%5 Erysimum chieranthoides, L 1 1 1
26 Sisymbrium canescens, Nutt.. TTTTNY PO i %
é‘zg Draba, nemorosa, Li....coeveervnst TR IR R 1
29 Capsella, Bursa pastoris, March. ..... ... evessess I T
30 Lepidium Virginicum, Licveeeeseonressiesioeiiironinnniiies saranisiaierecinine,
SARRACENIACEZA. 1
111 {oeene

31 Sarracenia,purpurea, Livieis ciee sevvervecisnncin PN
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List of Plants, detected, &c.— Continued.

HALORAGEZX,
88 Hippurus vulgarls, I.......... reereii e ETTTITRTR
*

THeY ceaan grserasnente

| s [Esl.5
°'5 = qas rlS'
2" | & |ga | s
VIOLACEZE,
32 Viola blanda, Willd..e....... PN 1 1 1
38 ¢« cucullata, Adt...coieeiieiriiiiiiiiiiiiiiiiiiie, 1 1 {...... 1
34 ¢ canina var.,, Sylvestris, GrS.cicieeiieaiiiianann .. 1 1 1 1
35 ¢ Canadensis, Li.......coovvieinnn Cesaretieinans 1 1 1 1
CARYOPHYLLACEZA.
36 SlleneDrummondiI, Hook ............ 1
37 Stellaria media, SmMith....ccciiiiieresseasisisiirienenan 1 1 [..... 1
38 ¢ longlfoﬁia, Muhl.............c... ceresuenaeniriane 1 1 1 1
39 “  Jongipes, Goldie....ivviiieniii i N 1 1 1
40 ¢ borealis, Bigel.... .................... N 1 T feennes 1
41 Cerastium arvense, Liov.ovesveseernniinnns e i ivreeaen erbeciiieeriianeas 1 1 1 1
GERANIACEZ.
42 Geranium Caroanum, Li.....vieueesseeroeereectsennriorssnsrasesesisensonsrseenens 1 1 1 1
LINACEZ,
43 Linum perenne, L.......... Cevaeereneres R YT TTPRTR TR I T TTTRT RPN, PPN UPS TN TR . 1 1
LEGUMINOSZE,
44 Astragalus Canadensis, L...coveiiiiiiiainnns, I seessateraes . 1 1
45 Ozyt.ropus cam%eltrls, T 1
46 s erti, Pursh..eciecieieeenennans PO ebereiresiieane [, 1
47 o 8 lendens Dougl...... Ceesaserresansieana, PN Cereeaas Lesenssnieaias 1
48 “ eflex; 150 ...... et sttty teerennas 1
49 Hedysarum boreale, Nutt..... ereeareanas Ceisrriarsesateieanene eeres caeveiaeiinenas 1
60 Vicia Americana, Mubhl..oeeeiiriieiersneiiiirrnnnen. [T TR Ceeresieeaeiiiiaaas 1 1
51 Lathyrus ochroleucus, Hook........ D T 1 1
ROSACEZXA.
52 Prunus Pennsylvanlca,L....................................... ................ veens] 1 1 1 1
63 ¢ seroting, ERrh....ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiiiiii e eeea,. 1 1 1 1
5% Geum strictum, Pursh........ Cerreeesreienaes N Cenaes 1 1 1 1
! “ triﬂorum,A!t..... ......... ebtieees seaem et reesee. et tesanetntieteenanas PN 1 J|eeenes 1 1
56 “ e Livvenne tovvonnnnnes Ceteereans P ereettesteaterenatraenattrran 1 1 f......
57 PotentitbaNorvegica,L PR Ceresaraiaes I T T TR T T TSR 1 1 1 1
58 Pennsylvanica, Li.coieviviannnin,s B T . 1
59 €« pulichearima, Lehm............ Cesieiessineans 1
60 [ arguta, Pursh...... 1 1 1
61 “ ANSering, Licecesisne ereenriiasosesanaranias 1 1 1
62 “ tridentatay Aif....esvesersorses 1 v} 1
63 s palustris Scop.‘ 1 ceean 1
64 “ diversifc iia, Lehm..oiieennenss 1
“ effusa, Dougl....covovveiinnnns 1
68 Fragaria Virginiana, Ehrh............ Ceeees 1T 1 1
67 RubusNutka.nus,Moc............. ................. Ceteieeerensies 1
68 ¢ Cham®mMOTUS, Li..eveerrr ceneernnernns treeenanne Ceeereevennnaen . S AR A DO
69 ¢ {riflorus, RIChardson......covvereeenvannnnenes S, 1 "y 1
70 « arcl;icus,L ..... teveerne Banrnnenenrnens eeertiiiiies ceiaes . 1
71 _ ¢  strigosus, Michn. Tl oa 1
72 Rosa blanda, Alt. 1 1 1
73 Amelanchier Canadenﬂis, Torr.. Seeersseseans 1 1
74 Ribes oxvcanthoides......* 1 1 1
75 ¢ Jacustre, Poir...... 1 1
76 ¢« florldum, Li.......cevveenenn. teererariaie. Pesereiaranrians P 1" 1
77 _ ¢  rubrum, ’L ........... Susrasersacans P Ceereiesienas 1 1 1
78 Pa.rnassia.mlusms Lo eetereiiaa s PN 1 1 1
79 Saxlfraga\rhginiensn, MIChX.cucuneinnnnn. v erraeene e 11 .. 1
80 Heuchera Richardsonii, R. Br.vv.eeeensaa.. . T i 1
81 Mitella nuda, L........... TR NR ORISR — B U A U I O
CAASSULACEZA,
82 Sedum Rhodiola, D ...vvvvevnuiineennnninnns Cereeesans L U P 1
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List of Plants, detected, &c.— Continued.

Belle-
ville.
Quebec.

Western
Plains.

Lake
Surerior

ONAGRACEZ.

84 Gaura glabra, LLehm.........
85 Fpilobmm angustifolium, L

palustre rar, line!
87 k& coloratum, Muhx. ..

CACTACEZXE,

88 OPUNEIA = (7).t t vt tie ittt tetaas et it e as
UMBELLIFERZ,

89 Sanicula Marilandica, Li.cceesennuiiianes P Ceeerereieiee
90 Heracleum lanatum, Michx..... . ..
91 Thaspium trifoliatum, Gray
92 Cicuta maculata

93 Osmorrhiza brevistyns, D
94 Sium lineare, Michn....

ARALIACEZ,

95 Aralia nudicaulis, L...... e sessesesnasantesneaattioantaiterie st rasertatanons
CORNACEZA.

96 Cornus Canadensis, Li.......
97 ¢« stoloniefra, Michx. .

98 Linneea borealls, Gronov..... .
99 Symphoricarpus occidentalis, Br..
100 racemosus, Michx.
101 Lonicera parvifiora vas, Douglassii (?).
102 s involucrata, Banks.

103 4 parviflora. Lam (?}
}8; Vlbu‘l"num a,ucxﬂorum, Py

putus, Li.veeriaionnnnene Cherrae s,
RUBIACEZE.

106 Galium trifiorum, Michn...
¢ boreale, Li...voevvvrvvenns

VALERIANACEZA,

108 Valeriana pauctfiorum, HOOK....coevreenieniiiiiiiinne o Cesesessierisatiisanenas

COMPOSITZE.

109 N ardosmia palmata, HOOK......c...cens
110 sagittata, Hook.
111 Ast.er angustus, Torr & Gr.. teserecranes

112 ¢ Jevis, Liieeerrientiianiinseriinainanes

113 ¢ multifiorus, Ait T Cevesaeaes
114 + puniceus, L. ferraresierecianens
1156« ——Vil?)
116 Aster simplex, Wl ceoveririiiiisiieneniiiiiiiiiitiiiiiaiiiiiiiisaiiistttesaasaes
117 +¢ tenuifolius, L . . N
118 ¢ cordifolius, L .

119« conspicus,Lind.. Ceereatiienaseasasecsrtataianrsetassinnbres .

120 ¢ Lindleyanus, Hook L
121 Erigeron Philadelphictm, Liceietieraaireiiirtiiernie s i
122 u“ glabellum, Nutt, Ceeeiieaaas
123 “ acre, Li....

124 Solidago ——~ R R T
125 “ Canademis,

126 6t rigida, Li .. a8 etk ik bahRte BAuritanna st e nny
127 i SEroting, Aib ceeveeririiiiiiiiiiiiiiiiiie it e
128 Ll 120CEO0IAtA, Li.vueneiseenrruiiiatiiiretieiaiiiiiieieiiiiies s
129 Grindelia squarrosa, Durr: vee
130 Bidens chrysanthemoldes, JUBE tererernentranene trtatteetriiansiiatrasaraenn ceees
131 Achilleea millefolium, I,

132 “ multifiora. Hook
133 Artemsla dracunculoides,
131 Canadensis, Michx ......
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COMPOSIT E.—Continued.

135 Artemsia biennis, Willd..eoovovveuiinnas
Tag e gda, WLl L
137 ¢ discolor, Dougl. ...cconvvanes seuss
138 sk Ludoviciana, Nutt ........... cees
139 “ —_— Chersereneenrianes
140 Antennaria dlolcuim L.l
141 " Carpathica, 'R. Br
142 Senecio aureus, L....... PO
143 “ lugens, Richard .co.v.vvvivvvnennecnnicnnns
144 Arpica Chamissonis, Less .cocoeiivierenieeesionosans
145 Cirsium Drummondli, T. &G. .. o
146 Troximon cuspidatum, Pursh ..
147 Hieracium Canadensis, chhx
148 Nabalus racemosus, Hook
149 Mulgediuvm pulchellum Nutt.
1560 Helianthus strumosus, P
151 Chrysopsis villosa, Nutt....... Ceeriessassiieriaiaies

CAMPANULACE.FE.
162 Campanula rotundifolifly Liveesseereosesesessteneratsissnsossssesnecnsansarsscsesans
ERICACEZ.

153 VacoiniumCanadense,Kalm............
ceespitosum, Michx.
155 ot Oxycoccus,h Cereseseanasranae
156 o Vitis—Idcea, L..
167 ¢ Myrtillus, L..
158 Arctostaphylos Uva-ursi Spreng ........................
159 Ledum latifolinm, Alb.uoversrenrnannns cees .
160 Pyrola rotu ndifolia, L.... e
161 % secunda, L..........
162 ¢  chlorantha, Swartz .... .
163 Moneses UN flOra, GIBY . .eu coeesvererrerettontiniiensreressaceasssecssoasanssranerses

PLANTAGINACEZR,

164 Plantago major, Liseeeessseetsseressroessscoseassnssnsseross
PRIMULACEZXE,

165 Androsaceseptentrlonaliq Liveriiens N

1656 Glaux maritima, L..... Ceeeer ittt et ieaaesisiseeaes Cettessreaieeatiesesrerants T

SCROPHULARIACEA.

166 Pentstemon acuminatus, Dougl.. B
167 Veronica Anagallis, L..... Ceretsreteseetesracreoasatostrtninne
168 Orthocarpus luteus, Nutt.eeeeseraeeeeans [N snrasaan aeaie ceescensairresnben.s
169 Castillela pallida, H

unth .......... Ceeieenieieririreieeaana, Sebieaen te seseseennenes .
170 Rhinanthus minor, Ehrh.......coiveeeveinnss Ceteereetese e et tessasattattaeaetnns .

%’;1 Pedcula,rlsbracteosa, Benth....... PR e tet et ee ettt tanesareneraanctsctnianstae]rrnaen

“ Greenlandica, Retz..... tesesnenriaaisenaias Cesesersecessattttnrteraanes
173 Melampyrum Americanum, MiChX....voiueiiierensoenrraensssnsssesnssencsosroonss
-

LABIAT A,

174 Mentha Canadensis, Li.voeiverecinnrenenss T E TR erenaes
176 Monarda fistulosa, Tiwiiii! S reseetaaeenaite crssasetaterrentianes tesesisetatarenneas
176 Nepeta CALAria, Li ... nenrverssensnnns
177 Dracocepha,lumpa,rvlﬂorum, Nutt...... fereeans
178 Stachys aspera, Gray....cc..eeeeverennenes ee i tereneersaiies Cereetetsiiiatrsettnaenes
179 Lophanthus anisatus, Benth....oioni h et oeusnsnt tnransetsanentonsonnnes

BORAGINACEZRE,
180 Cynoglossum Morisoni, D.. Cets teeesraseeseraactirettenaennas e iiree

181 Martensia paniculata, Don....

POLEMONIACEZ.

182 Gollemi.a linearis, Gray......a..u...
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List of Plants, detected, &c.— Continued.
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&F | & |38 |32
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GENTIANACEZ,
183 Halenia deflexa, Griseb...vocvvvereineninns T Cenveseas 1 1
184 Gentiana acuta...v.eeveviveiineniniiine, Cesisesesaieanes [N Cesenan ererenienes R 1 1 1
APOCYNACEZA,
185 Apocynum androseemifolium, Li..ovvvviivrivaeiiniennne crereenne evheeeeianeses 1 1 1
186 cannabinum, L.....c.eiivaens Wt acseearasrssnsestuntiesene absssnaran .. 1 1 1 1
1
ASCL.EPIADACEZA,
187 Asclepias verticlata Li....vuiivsivriiieiivivenrriotsnarerererisereasass 1
CHENOPODIACEZA,
188 Chenopodmmalbum,L...-......................... ..... tereeertestaitaiaianates 1 1 1 :
189 glaucum, Litetererieecnrenes sanennas evrrenenene Ceresreraas [T TTTTRI P 1 1
190 Blltumcaplta.tum, ....... Cesesesresennenns P [T ) N P
191 Salicornia Nerbaces, Li..........oevuvvereressesssssmmmeeneseerinnesrneesnainens Rt I T
192 Suseda maritima, DUmOor.....vcvvveiiiiieeteiiiieiaianiiens. sesees Ceviaieee 3 N'IB' 1
POLYGONACEA.
193Polygonum amphibrum, L..viiciiiiiieiiiniiecciiiiie, PO N A | 1 1
194 aviculare, Li.coviesvnensn. P verseesins ereseiees C eeerrssresteras 1 1 1 1
195 [ convolvolus, L...... cavienaes [ 1 1 1 1
196 s tenue, MICHE  evvsne wnnnorasssoinsessrenanes erttaireves 1 feseess 1
197 Rumex salicifolius, WelnI.......vvvviiiiiiiiiiiiiiniariecinissetsenannes ._,,,.N'IB' 1
198 “ maritimug, Li.oviiiiiiiiaineriiniiinsiesianeinenes Ceeeseratatieneenny 1 I 1
199 “ longifolius, DC. . viiaveivaieninerieiiiinins canenss tetannaariiararene
ELEAGNACEX.
200 ShepherdiaCanadensm, NULb. v vrveeeaetirsariosensnrsminsans
argentea, Nutt....cocoeivenens Nesacenracranansnns 1 1
202 Elsegnusargentea ....... N i.
SANTALACEA.
203 Comandra umbellata, Nutt.......coevene Cheries resrenes T 1 1 ... 1
CALLITRICHACE X,
204 Callitriche verna, Li..... .. Cerererasanens TR T T 1 1 1 1
EMPETRACEZE.
205 Empetrum nigrum, Li.coiiieeiieiiniannniiiiiiiaeiiiiinieiiien PN . 1 31
URTICACE..
206 Urtlca gracills, Adb......oviiiiiiimnniinerenicniiieiiinien, feereserriiaereariereeen 1 1 1 1
MYRICACEZE,
207 Myrica Gale, L............. Ceseseanissrsiititeniiisaies resesrereenses vessenans T I | 1 |...... 1
BETULACE A,
208 Betula alba var, POPULIfolla, SPicvueei it it g % 1
209 ¢« papyracea, Alt...... . 1 ey 1
210 « pumila, L..coooeo e i
211 «  oecidentalls, Hook sereeleeges 1
212 Alnus viridis, DC............ S 1 I %
213 « incana, Willd 2...coeeviinenniiieninnns
SALICACE.E.
Many Willows.
214 Populus tremuloides, Miehx... . % i 1 i
“ balsamifera, Li.cisiessrsvearrnrcieesne Fy
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gl 8
V= 7]
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CONIFERZAE.
216 Pinus Banksiana, Lam. ? ...i.viiiiiiiiiieriiiiiiiiitioinsencnsisetees.oiensennsnns ey % 1 {
217 Abies nigra, Poir......coiiiiiiiiiiiiiiiiiiiiin teratsenceninanee [ETTTETR T LT
218 ¢4 alba, MICHX..suiunesaieiriereierrsnnsnesarseraenas Cereeesiseciieaneiina. veeeasf 1 1 {
219 ¢ Dbalsamea, Marsh.......ceeeveenvenenn. ettt e et e e et 1 ol
220 Larix Americana, MichX. «.voeiviiiieren vennens eeetrteetoitetereetenes 1 1 1
221 Juniperus communi&, Li.......ovviirveenesanas Cerrerera e iiarae, et rere e, 1] 1 ... 1
222 [ Sabina var procumbens, Parsh.........ceo0. cerennen vessasaes 1 1
LEMNACEZ.
223 Lemna minor, Ti.oevees cavuvennenenns e ettt aeer et e e e e R S ¢ 1 I
224 ¢« trisuleg, L vvvveviiniirinennns Crerereeas R eo & sisesenvees e, 1 1 1
TYPHACEZXARE,
225 Typha 1atifolia, L. cveee viiieiiiiiiieenieraronnrens tesseeeneretiititninens Cheeeans .. 1 1 1 1
226 Sparganium stmplex var......... e es i eetadetaanttattananteaontatsenonntnres e 1 1 1 1
NAIADACEAE,
227 Potamogeton pectinatus, L. ..... Ceeneans R Ceereees 1 1 1 1
228 “ perfoliatus, L. ....on-. e e e ettt e, 1 1 [ 1
ALISMACE A,
229 Alisma Plantago, var. AMeriCantm, GVeu..oo.. o oveeeeeeennnsenieneeennneennsnes 1 1 j...... 1
230 T.iglochin palustre, L..... [ ieees . P 1 1 ... 1
241 o MAaritimum, L eeiieniiiinieeeiitionieiatsoaner e ersenainnnnnneennns . 1 1 1 1
232 Sagittaria variabilis, Engl.............. Cerreeeae, et ettt e e iaear e, R I | 1 1 1
ORCHIDACE X,
233 Habenaria hyperborea, R. Br......... 1 1 1 1
24 [ obtusata, Rich................ 1 1 1 1
235 Spiranthes Romanzoviana, Chap................ 1 1
236 Corallorhiza innata, B. Br..vieesorieieesevarneeesseesnneneeennsnreoniiins 1 ) I N
LILIAL,'}EJE.
237 Streptopus amplexifolius, D.......vvene... R T T Cereeeieeis saes sarans 1 ... 1
238 Smilacina racemosa, Dest...ou....... veeeaes e ririrese e, P 1 1 |..... 1
239 “ stellata, Desf....... Ceerieee srearereiiiaens Cerreness reererenene. e 1 1 1 1
240 4 trifolia, Desf....o.ivviinn.n... Vereeiiees e teeer e, Ceeeean 1 1 1 1
241 “ L8 (3L T = £ D Ceeeeraiesanana, eees 1 1 1 1
242 Aljum stellatum, Nutt .ovuvouiunennnaenenennil ool 1
243 4 Schenoprasum, Li...vveverereeennieeenennns et a, ., T I ) O N
JUNCACEA.
214 Juncus alpinus var. insignis, Vill........ 1 1
216 ¢ Balticus, Det........cuuvrn.... 1 1 1 1
246 ¢ bufonius, L......... TR e . . ) B I 1
147 “ Canadensis, var...................... 1 1 e 1
248« AUOrMIS, Liveverroneroeroiernsn, 1 1 feeennd] 1
%_19 %  nodosus, L.... 1 1 1 1
2;? o tenuis, Willi - 1 1 1 1
|
CYPERACEA:.
252 Eleocharis palustris, R, Br............ Seseeisrtererentensenn ferab ettt e e, 1 1 1
253 o acicularis, R. Br. . 1 1 1
251 Seripus atrovirens, Muhl........ 1 1 1
235 O Tiparius, Presl....e..veeeeereinnnniinis Ceereiiiasenan 1 1 1
26 “ maritimus, L......... e |N- B
257 “ ——— R T F TR TR TR Cereseaeeane beseeenuas . !
258 Eriophorum vaginatum, L. ...... et tebeeeerenn e Ceervenees .. U
259 Carex adusta, B%lott,....'............‘... ............................. { i 1
260« alpina, Swartz....... e e e et e e 1
26L ¢ aquatilis, Wahl........uvrrrririiins Sy B RPN R i 1’ 1
262 ‘' arctica, hoott ................. IR R R TR TR T, Ceseaies vt 1 1 1
263 ¢ aristata, R.Br.c...o.veonooonns e T e e 1 1 1
284 ¢4 canescens, Livvevun...nonnoinnns e i, P, 1 1 1
265 ¢ canescens var. VItilis. .......eeenein o, e ettt ite et i 1 1 1
266  Deweyana, BCaW . i ittt ittt ey . 1 1 1




91

List of Plants, detected, &c.—Concluded.

) A B ECEN
CYPERACE.E.—Continued.

2@7 #  gynocrates, Worms 1 1

468 ¢ retrorsa, Schw.. 1 1 1 1

269 ¢ gcoparia, Schk.. 1 1 1 1

210 ¢ stiaminea, Schk 1 1 1 1

271 ¢« stricta, Lam.. 1 1 1 1

272 ¢ tenella, Schk.. 1 1 1 1

273 ¢ trisperma, Dew. 1 1 4. L

274 ¢« utriculata, Boott. 1 1 1 1

u75 ¢ vaginata, Tausch. 1 1 |eeee] 1

276 ¢« virescens, Muhl, 2. fevees

2777« festiva, Dewey. ... 1

278«  Douglasii, Boott... 1

279 ¢ marcida, Boobt...eeeeeeeeeans ettt e e etaiet it eira e it e 1

GRAMINEA.
280 Alopecurus aristulatus, Mx e I | 1 1
281 Phleum patense, L... 1 1

282 Vilfa cuspidata, Torr...
283 Spartina polystachya,
284 Agrostis seabra, Willd
235 Cinng arundinacea. Li-........

33
289 Stipa Richardsonii, Link,.
290 ¢ membrancea, Pursh
291 Glyceria nervata, Trin...
292 “ aquatica, Smith
298 ¢«  maritima, Wah
294 <« fluitans, B, Br..
“  arctica, Hook
296 Poa ccesia, Smith.,..
£97 ¢ serotina, Ehr
298 ¢ pratensis, L.. R
299 Festuea OViNa, Liivuiiveiiiiieinierniiieraottettaeenaasetanersceasens i aeeaean
300 s durinseula,; HOOK. covitiiiiiiiieiieiiiiiiaeiaieiiiansiisiecsens teereenaenane
301 Bromus ciliatus, L.... .
802 Triticum repens, L.. ceeves S ereeas
303 ot caninum, L, e saes
874 Brizopyrum spicatum, Hook.
305 Phragmites communis, Trin.
306 Hordeum jubatum, L....... ver
307 Elymus Canadensis, L....
308 Danthonia spicata, Beauv. Ceseen
309 Avena striata, MIChX..covis viriiiiiiieiiiiiortiieiiiiiniiiiiniii i
310 Aira CoeSPitosa, Lueeeeeiertiiiiitieniionseetiitiimteetertanniiiieiistseiiiaisrsoiioes
311 Phalaris arundinacea. ........ PPN
312 Deschampsia cespitosa, Beau e e enee e et e ae et ae st e aeas
818 Catabrosa aquatica, Beauv... eres P
814 Festuca borealis, Hi
31

cestssesssss sttt certeserrensenenas Vet sseesar e esaren srsisseaae

316 Equisetum arvense. Li..cvcvviiiiiieiiiieniiiiianiei. PN

317 ¢ sylvaticum, L...... Adamhanes

318 “ variegatum, Schl........... Cevesenes ..
319 “ scirpoides, MichxX.........cvveieees ereenes Saes et triaennttrreserarans

FILICES.

320 Asplenium filix-foeming, Bernh....cevvciiiiiineninns
321 Phegopteris Dryopteris, Fee...ccoeiverinraiaieciirinnenienns .
32e Aspidium spinulosi:im, Swz, var....... ceesniuranenas tesesieeeanaresinraares .
323 Botrychium lunarioides, Milde........coveviennnne. veee eererseseeans

LYCOPODIACEZ,

324 Lycopodium lucidulum, MX..oiveieriianiiiiiiannans
325 Yo annotinum, Li...ooieiiisisiassiiiiinesaeriiiiiions

326 ¢ clavatum, 1.

327 .. complanatum, Li..oooeenenne e seenerestasetnntseratrasaisecnteeses
328 Selaginella rupestris, SPringececees svaeeceeieiieinne. Ceeretrirat e aes
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CLIMATE, SOIL AND SUITABILITY FOR SETTLEMENT.

The climate of a country is not wholly due to its altitude or latitude.
The wind currents which pass over its surface, or if the country be an
insular one, the currents that lave its shores exert a most important influ-
ence. This being an acknowledged fact, we should not decide too hastily
on the climate of that part of Canada lying along the eastern slope of the
Rocky mountains, From data furnished by Captain Palliser’s reports of
his explorations, it is shown that Jasper’s House has a higher winter tem-
perature than Edmonton ; while the latter has a much higher one than that
of Carleton, which lies three hundred miles farther to the east. From a
parity of reasoning can we not show that a higher summer temperature 1s
found along the base of the mountains than is found out on the plains ?

The climate in the neighborhood of Fort Edmenton is favorable to the
growth of all kinds of grain, except maize. So also is that of Big Lake, or St.
Albert’s Mission, nine miles farther to thenorth. In both localities, I saw
wheat, oats and barley, of excellent quality, and much taller than it isseen
in Ontario. The season of 1872 was very unfavorable, owing to the almost
constant rains, and consequent chillness of the atmosphere. Yet the crops
around Edmonton all came to maturity, except a very little late wheat,
which was frozen on the 25th August. The difference between the sum-
mer heat of 1871 and 1872 can be better understood by the fact that the
barley of the H. B. C. was ripe on the 12th August of the former year,
while it was not fit for the sickle until the 26th last year. Fall wheat has
never been tried, but there is no reason why it should not succeed, as the
ground is covered with snow all the winter, and the ground is never so
wet as to heave it out in spring when the winter is breaking up.

From data furnished by Captain Palliser’s report, and others at Fort
Edmonton, it seems that ploughing commences about the 10th of April on
an average, and wheat is sown by the end of the month. Mons. Bourgeau
found many plants in flower during April ; more than are generally found
in Eastern Canada in that month. He records observing an Anemone
[Anemone patens] in flower on the plains, April 11th, and the frogs croak-
Ing the same evening. During twenty years in Ontario 1 never observed
our first spring flower [Hepatica triloba] as early as that except twice.

The ground freezes up about the last of October, though there is gen-
erally much mild weather after this. While we remained at the fort the
thermometer rose to 72 in the room, so that it was over 80 in the sun.
This was about the first of September.

Mr. Lewis Chartellain, whom I saw at Big Lake, had wheat, barley, oats
carrots, potatoes, turnips and other vegetables growing there. All, except
the wheat and barley, were on ground which was broken up for the first
time last spring. He says that with decent farming and early varieties of
grain, wheat would be always a sure crop, as nothing but frost ever
injured it. Stock and grain-raising will be the employment of the half-
breeds when the buffalo fails, but not till then, as it is not in their nature
to work until necessity compels them.
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At Lac La Nun, 50 miles from Edmonton, and on the height of land,
%)k?tatoefs}E and barley had been tried last year, but a frost in July had cut

em off.

At Fort Assiniboine, on the Athabasca, no farming is done at present,
owing to the apathy of the person in charge. He says that barley and
vegetables were formerly raised, but that now summer frost would cut
them off. Much of the land between the Athabasca and Pembina rivers
is of ;he very best quality; but agricultural products have never been
raised. ‘

Between the Athabasca and Little Slave Lake there is any quantity
of good pasture land, but none that could be called farming lands, owing
to their altitude and inclination. Summer frosts are certainly of constant
occurrence, but still blueberries [Vaccinium Canadense] ripen well. Col-
lected great quantities of them between the 9th and 15th of September.

Some farming is done around Slave Post, on the north western end
ofthe Lake; butitis of the very rudest description, and year after year on the
same spot. Both barley and potatoes are raised ; the latter instead of being
an early variety is a miserable winter one. It has been so long in the
country that no one could tell when it was introduced. The same variety
is raised at Dunvegan and St. John. At Dunvegan, made inquiries about
its introduction, and was told that it might have come in with Noah. I
thought it might. Mr. McGillvery, whom I met at the Pembina, told me
that their barley was never injured by frosts, as it was always ahead of it.
This year it was ripe by the 12th of August. Wheat has never been tried,
but the Padre said the climate was just as warm as at Lac La Biche, where
they raise large quantities of it. From my own observations, I am satis-
fied that wheat would succeed, as I think there is a higher summer tem-
perature here than at Edmonton. Not more than ten acres of land have
ever been cultivated here, the people depending on the products of the
chase and the fishery for subsistence. Great quantities of white fish are
taken in the lake, and the people have no dread of starvation.

Made an excursion in the vicinity of the post and observed 184
species of plants. Not one of these indicate a cold climate.

132 of this number grow in the vicinity of Belleville.
18 of the remainder were detected at Lake Superior.
84, the remainder, were observed on the Saskatchewan.

The Lake Superior plants were.

Ranunculus Cymbalaria, Vicia Americana,

Ribes oxycanthoides,
Parnassia parviflora,
Lonicera involucrata,
Viburnum pauciflorum,
Erigeron acre,
Cirsium Pitcheri ?
Vaccinium Vitis-Idcea,
“ ceespitosum,

Mertensia paniculata,
Rumex salicifolius,
Polygonum articulatum,
Streptopus amplexifolius,
Hordeum jubatum,

Stipa Richardsonii,
Calamagrostis stricta,
Nabalus racemosus.

As far as I could judge the whole of the land, from Little Slave Lake,
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to Smoky River, and on up to the base of the mountains, is of the very
best quality. As I did not travel over the whole tract, 1 cannot say from
actual observation that this is so, but what I saw [at least 200 miles in
length) of it was the best land I had seen anywhere. There was neither
marsh nor swamp to any extent, but one wide extended expanse of rich
soil, altogether devoid of stones. My observations bear out all that has
been said of the fertility of the land along Peace River, though I was much
disappointed to find scarcely any signs of farming at Dunvegan. Two
small fields seem to be all that have ever been cultivated there—one for
barley, the other for potatoes, and vice versa. This goes on from year to
year. The same seed is probably used year after year, as it certainly is in
the case of the potato. Gameis still too plentiful for much attention being
paid fo agriculture. What little is done is on a terrace about 30 feet above
the river. One little field is cultivated on each side of the stream, which is
over 400 yards wide at this point. '

- At Dunvegan, and between it and St. John, I particularly noted all
the various species of plants, whether herbaceous or otherwise, and
noticed a marked similarity between them and those found at Edmonton
and Slave Post. The whole number observed was 212 species.

1388 of these grow in the vicinity of Belleville.
19 were detected at Lake Superior.
52 were observed on the Saskatchewan.
8 had not been seen before.

The three latter were a Cactus!! (Opuntia Missouriensis ?)
Vaccinium Myrtillus, and Sedum Rhodiola.

It will be seen by this that the region of country along the Peace
River has more of the prairie vegetation thar the wooded country at Slave
Lake. Its flora indicates both a drier and warmer climate than they have
at the latter place. The prairie vegetation is almost identical with that of
Edmonton, except a few eastern species. This being so, can we not, with
justice, say that what they raise at Edmonton can likewise be raised on
the plains bordering Peace River. Although summer frosts are not un-
known at Dunvegan, they do little if any harm. It is very probable that
no harm would be done by them on the level country outside of the river
valley, owing to the exemption of it from the producing cause. The
Padre at Dunvegan furnished a written statement to the effect that there
were no spring frosts ; and when a summer frost did occur, it was caused
by heavy rain, about the time of the full moon in August, followed by
clear still nights. Now this is precisely the cause of our summer frosts,
which do considerable local damage every year. Whenever there is a
circulation of air, there isno frost, as was pointed out to me by Mr.
Kennedy, the gentleman in charge of St. John. A corner of his potato
patch was killed this year, but it was sheltered from the wind, while that
exposed to the air was left untouched. Both Mr. Horetzki and myself
noticed that the temperature during October was lower in the valleys of
rivers than on the level country above, and very probably thisis the case
during the summer.
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. That the Peace River country has an exceptional climate, any one
seeing 1t must confess. While we were travelling throughit the constant
record_ Wwas, “ warm sunshine, west wind, balmy atmosphere, and skies of
the brightest blue.” Even as late as the 15th of October, the thermometer
was 48 © at daylight, and 61° in the shade at noon. Within the foot
hills of the Rocky Mountains, I picked up three species of plants in flower
as late as the 26th of the same month. These facts, and many others that
coq.ld be adduced, show conclusively that there is an open fall ; and the
united testimony of the residents makesit clear that spring commences
before the 1st of May. There must likewise be a warm summer, as the
Service Berries (Amelanchier Canadensis) were gathered fully ripe as
early as the 15th July, last year, by the miner we engaged at Edmonton ;
same berries ripening at Belleville about the 10th of the same month. These
berries are so sweet that we preferred them to currants in our pemican.

From all the observations I made, both in respect of soil and vegeta-
tion, I am satisfied that the whole country between Slave Lake and the
Rocky Mountains is a continuation of the prairie. The mountains we
crossed between Fort Assiniboine and Slave Lake would therefore be a
spur of the Rocky Mountains, and Sir John Richardson’s remark that there
was a level country all the way from the English River or Portage La
Loche to Little Slave Lake, would confirm this opinion. He even goes
farther, and on page 864 of his work says that: “ From Methy Portage
westward, the country, though deeply furrowed by river courses and
ravines, and more or less thickly wooded, partakes so much of a prairie
character that horsemen may travel over it to Lesser Slave Lake and the
Saskatchewan.” If this opinion be correct, and I have no reason to doubt
it, we can then assert with truth that the prairie country extends all the
way from the lower Saskatchewan by Lac La Biche across the Athabasca
to Slave Lake, and thence to the mountains. Here then isa strip of country
over 600 miles in length, and at least 100 in breadth, containing an area of
60,000 square miles, which has a climate no way inferior to that of Ed-
monton. I know that many doubts wiil be cast on the truthfulness of
this statement, but from a careful perusal of many published tables of the
climatology of the district in question and my own observations, I can
come to no other conclusion than this, that the day is not far distant when
the most sceptical will believe even more than I now assert. The sum-
mer frosts are due to radiation, and whether the settlement of the country
will have any effect in lessening them, is a matter of speculation. It has
always been so in Ontario, that summer frosts have ceased as the country
became opened up. May this not be the case in Rupert’s Land and Peace
River country ? . .

Regarding the quality of the soil throughout the entire region, my
note-book is unvarying in its testimony. I took every opportunity to
examine the soil, and always found it deep and fertile. It was principally
clay loam, but had much the appearance of the intervale lands along
streams in Ontario. Its average depth, where sections were exposed, waxs
five feet, but owing to the clay subsoil it was practically inexhaustible.
Days would elapse without seeing a stone except in the beds of streams,
and swamps were unknown on the level country along Peace River.
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I am not prepared to say what is the cause of this exceptlpnal climate,
but one thing is known, that the west wind, summer or winter, always
brings warm weather. Now, can it be possible that this wind retains its
heat while crossing the mountains, and gives warmth on the eastern side,
while the same parallels on the west side of the mountains are not benefited
by it? I ammore inclined to the opinion that it is caused by the settling
down, as it were, of a current of warm air coming from the south,.some-
thing analogous to the gulf stream. It is a well known fact that this belt
of warm air extends all the way down the Mackenzie, as wheat can be raised
as far north as 65 °. If the wind comes from the Pacific, it is a new fact
in physical geography, for the eastern side is certainly warmer than the
west at the base of the mountains. )

The following table shows the temperature of Belleville, as taken by
Alexander Burdon, Esq., Station Observer, during the ten days between
the 10th and 19th of October, 1872, and the observations made by myself
when passing over the portage between Dunvegan and St John, during
the same period. ' .

Belleville being lat. 44© north, and 77.25 west long.; while Dun-
vegan is inlat. 56 ©, and about 118 ° west long.

BELLEVILLE, DUNVEGAN TO ST. JOIN.
7a.m. 1pm. 9pom| Max, ||7 a m.
Oct. 10th 46.2 53).7 40.0 58.0 23.00 47.00 9.00 p. m.
*¢ 1lth 33.5 42.7 33.2 44.2 37.09 . 53.00 7.30 p. m.
Noon in
shade. .
¢ 12th 33.3 44.0 48.0 48.0 32.00 1 70.00 37.00 6.00 p. m.
p m
¢ 18th No Observations. 28.n0 73.00 338 00 8.00 p. m.
¢ 14th 42.7 48.0 33.9 50.5 30.00 N 49.00 8.00 p. m.
oen.
“  15th 33.6 43.7 40.0 50.0 48.00 61 40.00 7.45 p. m.
¢ 16th 41.7 45.7 37.2 48.3 29.00 47.00 R.45 p. m.
¢ 17th 32.1 45.6 51.7 51.7 41.00 49.00 8.00 p. m.
¢ 18th 41. i 563.3 43.4 54.4 43.00 V5o 3L1.00 8.00 p. m.
45 p.m.
“  19th 41.4 4.6 33.3 46.0j] 26.00 3.00 34.00 8.30 p. m.
AYOrage..c.ue..... 38.5 46.5 40.6 ' 50.1 38.7 42.5

It will be seen by the above table that there were only four degrees
difference between the temperature of Belleville at 1 p. m. and Dunvegan
at about 8 p. m., while the temperature at noon could not have been less
than 60 © on an average.

In a pamphlet published last year, at Ottawa, by Malcolm McLeod,
Esq., there is a table given, comparing the summer temperature of
Dunvegan with that of Toronto; and while the average of the latter for
six months is 51.87, the former is 54.44, or only half a degree lower,
though Dunvegan is more than twelve degrees farther north. This shows
that 1872 was not an exceptional year.

FACILITIES FOR LINES OF COMMUNICATION,

I shall only say a very few words on this subject, and in doing so, 1
can only be expected to give the impression which I formed, as I travelled
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from point to point. Between Edmonton and Fort Assiniboine, the country
does not appear difficult, and I have no doubt a good route for a road or
Railway could be obtained. The trail between the Athabasca and Little
Slave Lake led through a very difficult country, and one that would be
of no use for the purposes of settlement. From Slave Lake to the Rocky
Thountains there are no difficulties whatever except the crossing of the Smoky
River and some minor streams.

Both the Beaver and Carrier Indians report a low and wide pass
through the mountains, at the head of the Epinette. There can be no doubt
about a pass of some kind, as the above river, I am satisfied, comes from the
west side of the mountains. It was the only river we saw that was swollen
by the September rains that had such an effect on Peace River, and which
rains fell to the west of the mountains. From the size of the river [150
yards), and its depth, it must have gathered its waters from a considerable
extent of country, and I therefore conclude that it drains that section of
the mountains between Smoky River and the Peace, and enters the
mountains in precisely the same way as the Athabasca or Saskatchewan.
If this be the case, its source will probably be found not far from the head
of the Peace river itself, and in this quarter I think that a passage across
the mountain may fairly be looked for. Fully as far south as lat. 55 ©.

The Peace River valley, through the mountains, as far as I can judge,
presents no very serious difficulties to the construction of either a railway
or waggon road. As I have shown in another part of this report, a bridge
could be thrown across the river about eight miles below Hudson Hope,
and the road carried up the left bank of the river all the way through the
mountains. The worst part of Peace river is nothing like the canons of
the lower Fraser. It may be described as simply a narrowing of the valley
by the mountains approaching each other until there is barely room for the
river to find a passage. The right bank would be much more diffi-
cult for road construction, asthe mountains rise almost from the water for
a number of miles. Having passed down the Fraser and over the Nevada,
since seeing Peace river, I can say decidedly that there is no comparison
between them. The nearest approach to Peace River, in appearance, is
that part of the Fraser between Fort Hope and Harrison river, where no
canons exist, and to give a correct idea of the extent of the chief difficulties
on Peace River, I may add that they do not extend over more than about
6" miles.

After the mountains are passed, there is nothing in the general appear-
ance of the country to show that a road could not be built. The whole
upper part of British Columbia is a plateau, with low ranges of mountains
or rocky hills running through it. These are not continuous, but isolated,
and have no very uniform direction. The general character of the platean
is either level, sandy tracts, covered with Banksian pine, or gravelly
ridges, with a sprinkling of Aspen or Douglas pine.

1 have abstained from speaking of the snow fall—the general altitude
of the country—the information obtained from the Indians, and other
matters contained in the letter of instructions with which you furnished us,
as Mr. Horetzki was specially requested to attend to those subjects, and I
believe he has procured sufficient data on all these points.
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Had it been possible to have traversed the country in summer, when
the flora was in such a state that I could have brought back specimens of
the various species, my report on the botanical productions would have been
far more complete and satisfactory. 'When all the collections arrive, how-
¢ver, I will make out a complete catalogue of all the species observed
between lake Superior and the Rocky mountains, and endeavor to show,
by comparison with the floras of other regions, the actual climatic relations
which exist between them.

I have the honor to be,
Sir,
Your Obedient Servant,
JoEN MACOUN,
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APPENDIX D.

GENERAL INSTRUCTIONS TO THE STAFF,

First.—To Engineers in charge of Farlies.

1. The gentleman placed at the head of a party will be required to
take general charge of it, and the Chief Engineer will look to him for
the proper and faithful execution of all instructions, whether general or
special, which may be given from time to time, as well as for the main-
tenance of proper discipline in the party.

2. Every member of the party will be under the Engineer in charge,
and must obey his orders. The Commissariat Officer in charge of the
transport of provisions will consult with and be advised by the Engineer
in charge, and in the absence of the former, the packman will obey the
orders of the latter.

3. When the Engineer in charge finds it necessary to leave the party,
or in the event of illness, he shall nominate the person to act in his place
for the time being; in the event of his failing to do so the Transit-man
shall take charge.

4. Arrangements will be made for forwarding supplies to a general
depot at or near the point of commencement of each Division of the
Survey, and when practicable, to certain intermediate points; this will be
done by the Commissariat Department, but the Engineer in charge must,
hefore starting for his field of operation, obtain a complete list of all sup-
plies intended to be forwarded, and if any article appears to him to be
wanting or superfluous, or if any change in the proposed arrangement
respecting the mode of supply appears advisable, he shall at once confer
with the Commissariat Officer, and before leaving for the survey he shall
arrive at a perfect understanding with respect thereto.

5. The Commissariat Officer is instructed to procure and forward the
very best of each article required, and to use every means in his power to
maintain a sufficient supply of provisions and stores. The Engineer in
charge must, however, look sufficiently far ahead with reference to the
movements of his party, to be able to advise that officer as to the nature
and quantity of stores required, and the place where they must be de-
livered, and there must be a clear and distinct understanding between
them that they will be delivered at the time and place required. The
Engineer will also see that proper care is taken of the supplies, and that

there is no waste.
18
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6. As the season for field operations is limited, the Engineer in charge
is expected to see that every member of his party performs his duty with
diligence, and that every effort is made to carry out the whole of the work

in a satisfactory manner.

7. Each exploring party shall be designated by a letter of the alphabet,
and all articles of equipment, supplies, books, papers and records, belong-
ing to the party shall be marked with and known by that letter.

8. In conducting the survey the Engineer of a party is expected to be
at its head every day, exploring in front, and to the right and left of the
line, in order to see what obstructions may be in the way of the same, and
if serious, deciding as to the best manner of avoiding them.

9. It is not expected that the first survey through wooded districts
will, as a rule, be the best position for the railway ; it will, however, be
the aim of the Engineer in charge to have the “Transit Line” not very
far distant from a practicable railway line. The “Transit Line” on which
the measurements are taken will form a base on which to project an
approximate section, and the Engineer in charge, by noting the features of
the country on both sides of the line, will be able to make an approximate
section as the survey proceeds. :

10. In many cases it will be desirable for the Engineer in charge
while making his daily explorations, to take barometric elevations of the
ground, noting by estimation the approximate position of the points of
observation in relation to the “Transit Line.” ~These elevations should
be reduced afterwards to the datum of the survey, and marked upon the
plan in their proper position. This, as well as the general features of the
country, should be marked upon the plan every day, while the whole is
fresh in the memory. The barometric elevation will answer for rough
cross sections, and be useful in determining on the plan, the position of
the approximate location line, and also in compiling an approximate sec-
ion of the same.

11l. The engineer in charge must have two barometers, one to he
carried by himself, the other to hang in camp; the cook, if moderately
intelligent, can, in a short time, be instructed to observe and record ifts
readings, and he should do so regularly at every hour of the day. By
this means the Engineer in charge, (who will note the time when his own
observations are taken) will be able to correct roughly all his observations,
ascertain by comparison the height of each point above the camp (this
being known), and thus be enabled to reduce all to the level above the
datum of the survey. Barometers will be furnished by the Government.

. 12. The Engineer in charge will find it of great service while explor-
Ing, to carry with him light steel climbers, made to enable him to climb a
tree with facility. By this means he will frequently be enabled to obtain
a good knowledge of the topography of the surrounding country, and take
such genersl observation and bearings as may be useful in directing the
survey. A pair of climbers will be furnished with the stores for each

party.
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_13. Tt may frequently be necessary to move camp when circumstanees
will render the available force of packmen inadequate for this duty, at
such times it will be proper and expedient for all, or as many members of
the Staff as the Engineer in charge may direct, to assist in this work. The
Engineer in charge will, however, be governed by circumstances, and use
his best judgment in having this done in such a manner as will least
delay the survey.

14. Instructions for the instrumentalists are printed on the first page
of each of the “Field Books,” (copies accompanying this), and the under-
signed will look to the Engineer in charge to see these general instruc-
tions carried out.

15. It is important that observations of the pole or some other star
should occasionally be made (say once in every ten miles) when the
weather will admit of its being done, in order to check the traverse of the
line. The latitude of certain points should also be determined approxi-
mately, whenever a favourable opportunity occurs, by means of an ohser-
vation of either the upper or lower transit of the pole-star, or otherwise;
the Engineer in charge taking care, however, that both these objects are
effected in such a manner and at such times as not in any way to delay
the progress of the surveying party.

16. At the starting point and termination of each division of the
Survey, the Engineer in charge will see that conspicuous “Reference
Stakes” and “Bench Marks” are established with all necessary informa-
tion respecting the Survey and adopted datum, distinctly written thereon.
When two Divisions of the Survey form a junction, the two Engineers in
charge will see that the two tra- verses are properly connected, and
the angle formed by the two /g .\ lines, measured and entered i
each of the “Field Books.” s iraveve N\ The levels must also be con-
nected, and a common Datum @. \'‘Bench Mark” established,
with the elevation of 37,10 above N\ the same above the

~ two respective datums Datum b, clearly marked thereon,
thus :— 1871, In the event of one party

arriving at the generally de- fined termination of a Division
before the party on the next Divi- sion has reached that point, it will
be the duty of the former to push ‘on until a connection is made.

17. Whenever an opportunity occurs, once a fortnight if practicable,
the Engineer in charge shall forward to the Head Office a traced copy of
the plan and section, shewing, with full details, the amount of work done

to date.

18. As it is probable that there will be occasions when each member
of a party will have to carry his personal baggage, this should be reduced
to the smallest weight possible. Keeping this in view, the fqllowmg is all
that is considered mecessary to form an outfit, viz.:—2 pair of pants, 2
coats, 8 flannel shirts, 3 pair of drawers, 6 pair of socks, 1 pair of mitts, 2
pair of strong boots or shoepacks, 1 towel, 1 brush and comb, and a few
other small articles; the whole personal outfit nced not exceed 30 pounds.
The Engineer in charge will, upon his party arriving at the end of steam
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boat navigation, see that the personal baggage helonging to members of
his party is reduced to the above. Strong canvass bags, sufficiently large
to contain the outfit and one pair of blankets (to be supplied by the Goy-
ernment), will be provided for each member of the party.

19. Except in special cases, which will be determined by the under-
signed, it'is desirable to limit the number of fire arms in each party to one
rifle and one double barrelled gun.

20. It may be necessary, during the progress of the survey, to for-
ward special instructions to the Engineer in charge of a party; for this
and other reasons, that officer will take special care that whenever he
changes his camping ground, a notice is distinctly written (upon a tree or
elsewhere, in such a conspicuous position that it can be readily seen by
anyone passing along the line) containing the following, viz.:—

1st. The distinguishing letter of the Division of the Survey.

2nd. The number of the camp.
Kach camp should he numbered consecutively from the beginning of the division,

3rd. The date of the removal of the camp.
4th. The probable direction and distance to the next camping ground.
5th. The name of the Engineer in charge of party. '

21. All field notes must be clearly and distinctly made in pencil on
the spot, no additional notes should be entered with the original notes after
the day on which the latter are written. Field notes should not be inked
or changed in any way ; copies of them may be made in ink and reduced
levels entered in ink.

22. All plans and profiles must be plotted so that the cnd of the sur-
vey line (whatever may be the direction of local sinuosities) nearest the
Pacific Ocean shall be at the left hand of the paper, and the end of the
survey line nearest the Atlantic, at the right hand.

23. Horizontal scales must be 400 feet to an inch; Vertical scales 80
feet to an inch.

24. Without in the least desiring to dictate on the subject, attention
is requested to the suggestions regarding service on Sundays, which have
been placed in the hands of the Engineers in charge of parties.

25. The Engineer in charge will be furnished with a diary and note
book, in which he will enter daily, a record of the progress of survey and
every thing relating thereto.

Second.—Instructions to Transit-men.

The object of the survey about to be undertaken is to secure a con-
tinous chain of instrumental measurements through the country, as near
as possible to the shortest and most practicable route for railway construc-
tion. The information obtained by means of the survey, should be fully
and carefully put on record in such a way, that no difficulty will be ex-
perienced hereafter by any one in understanding it perfectly. It is im-
portant, therefore, that uniformity of system in making measurements and
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preserving records should be adopted throughout, and with that object in
view, the undersigned requests attention to the following : —

1. The first entry in the “Field Book” each morning should be the
date, and the name of the person acting as “ Transit Man.”

2. The Transit man is requested to make full notes as he procecds, of
the character of the country, lakes, timber, &c., on both sides of the line.

8. All field notes must be clearly and distinctly made in pencil on the
spot, no additional notes should be entered with the original notes after
the day on which the latter are written. Field notes should not be inked
or changed in any way ; copies of them may be made in ink and reduced
levels entered in ink.

4. All plans and profiles must be plotted so that the end of the survey
line (whatever may be the direction of local sinuosities) nearest the Pacific
- Ocean shall be at the left hand of the paper, and the end of the survey line
nearest the Atlantic at the right hand.

5. Horizontal scales must be 400 feet to an inch; Vertical scales 30
feet to an inch.

6. The Transit is to be used, because no reliance can be placed on the
compass in passing through a mineral region.

] 7. In certain cases, however, where local magnetic attraction does not
exist, the Compass may be substituted for the Transit.

. 8. When a change in the direction of the line is made the angle to the
right or left must be carefully noted.

9. The chaining must be as correct as possible, a stake being driven
at the end of every hundred feet, and the number of chains from the start-
ing point of the Division marked thereon.

10. At every change in the direction of the line a larger stake should
be driven, having the distance marked thereon.

11. The line must be cleared sufficiently to admit of levels being taken.

12. At the commencement of the survey it is desirable that observa-
tions should be taken to establish the latitude and determine the angle
which the line to be surveyed makes with the true meridian; the latter
should be done once in every ten miles or once a week if possible, (in
order to check the traverse), and the former when practicable; these
observations should be taken at such times as will not interfere with the
progress of the survey.

18. The chaining will be noted regularly from the bottom of the page
upwards, each hundred feet stake driven being noted on a separate line,
the space on each side of the column for distances being used for such
notes and sketches to the right and left of the line as may be necessary in
order to give a general idea of the country.

14. Note every stream and river crossed, its size, direction, probable
maximum volume, and any peculiarities which it may seem to possess,
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15. Every member of the party will be under the Engineer in charge
and must obey his orders. The Commissariat Officer in charge of the
transport of provisions will consult with and be advised by the Engineer
in charge, and in the absence of the former the packmen will obey the
orders of the latter,

16. In the event of the abscnce or illness of the Engineer in charge,
and unless he shall otherwise determine, it will be the duty of the Transit-
man to take charge of the party and direct its movements.

Third.—Instructions to Levellers.

The object of the Survey, &c., &c. (See Instructions to Transit-men.)

1. In keeping field notes the first duty every morning will be to enter
the date and the name of the Leveller, whose notes are to be recorded.

2. All field notes must be clearly and distinctly made in pencil on the
spot, no additional notes should be entered with the original notes after
the day on which the latter are written. Field notes sl}ou.ld not be inked
or changed in any way; copies of them may be made in ink and reduced
evels entered in ink.

8. Bench marks should be regularly established about every 1,500 feet
apart, and the elevation above datum written thereon thus:— / \
the letter underneath being the distinguishing mark of the par- 238(5“{7
ticular division of the survey and of the party. Each Lench- \P/
matk must be described in the column of remarks.

4. Note every stream and river crossed, its size, directiop, level of
surface, difference of level between high and low water if practicable, and
any peculiararities which it may seem to possess.

5. All plans and profiles must be plotted so that the end of the survey
line (whatever may be the direction of local sinuosities) nearest the Pacific
Ocean shall be at the left hand of the paper, and the end of the survey
line nearest the Atlantic, at the right hand.

6. Horizontal scales must be 400 feet to an inch. Vertical scales 30
feet to an inch. '

7. Every member of the party will be under the Engineer in charge,
and must obey his orders. The Commissariat Officer in charge of the
transport of provisions will consult with, and be advised by the Engineer
in charge, and in the absence of the former the packman will obey the
orders of the latter.

8. The Engineer in charge will name the person who is to take charge
of the party during his temporary absence or illness, in the event of his
failing to do so the Transit-man shall take charge.

SANDFORD FLEMING,
Engineer-in-Chief-
Ottawa, 24th May, 1871,
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APPENDIX E.

Progress Report, on the Swrveys, for 1812, in British Columbia, by Marcus Smith, Esq.

\ OrTAWA, May 1st, 1873.
SANDFORD FLEMING, Esq,

Engineer in Chief,
Canadian Pacific Railway.

Sir,—I have the honor to submit the following Report on the Explo-
ratory Survey for the Canadian Pacific Railway, made during the past
year in the Province of British Columbia.

My position and duties in regard to these surveys, and the lines to be
explored, are clearly defined in your letter to me, of March 30th, 1872,
offering me the appointment, and that of May 8th, received on my way to
British Columbia, of which the following extracts give the substance, viz:—-

“In the event of your accepting the position offered it will be expected
“ that you will proceed to British Columbia with as little delay as possible
“ and immediately on your arrival take under your special charge the sur-
« yeys, deemed necessary, between Victoria, Vancouver Island, Bute Inlet
« and the Fraser river;at the same time assuming general charge, as my
« principal Resident Assistant, of all the other surveys now going on in
« British Columbia.” * * * * * * * * *

“ T may state to you generally that the great object of the important
« gervice upon which you will be engaged is to determine—approximately
« at all events—the most practicable line or lines from Téte Jaune Cache
“ to such point or points on the Pacific coast, as may be considered most
« eligible for the terminus of the Railway.”

« You will see Mr. George Watt, commissariat and paymaster at
« Victoria ; his duties are, as you are aware, in connection with the furnish-
« ing of supplies and the payment of accounts.

« The expenditure in British Columbia has already been great—per-
« haps unavoidably so—but I must impress upon you the importance of
« seeing, as far as in your power, that no expenditure is incurred that cannot
« be fully justified by the circumstances.”

In accordance with these instructions, as soon as I had handed over
the works I had then in charge to my successor, I started on my
journey to British Columbia ; at Toronto I met Messrs. Gamsby, Bristow,
Michaud and Carman, who were engaged to go with me, to be employed
on the surveys. We prcceeded by railway to San Francisco, thence by
steamer to Victoria, British Columbia, where we arrived on the 26th May.

On my arrival there, I found the position of the parties who had been
engaged on the surveys since the previous year to be as follows, viz:—

Two parties of surveyors, Q and R, under Mr. R. McLennan, had
wintered 1n camp, the former on Canoe river, near Albreda lake, and the
latter on the Fraser river, about fifty miles below Téte Jaune Cache. Mr.
McLennan, who had during the winter visited Ottawa for the purpose 9f
reporting to you what had been done the previous year, had left Victoria
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about a month before we arrived to direct the movements of his parties.
He intended, if practicable, to send one party down the Fraser river in
boats to the mouth of Quesnelle river, and the other party to explore a
route westward from Albreda lake, by the head of Clearwater and Ques-
nelle lakes to some point on the Fraser River, at or below Quesnelle mouth.

As the latter route is of the utmost importance in connection with the
line by Bute inlet to the Pacific coast, I sent special instructions to Mr.
McLennan to use his utmost endeavour to have it thoroughly explored.

Two parties, S and T, under Mr. Walter Moberly, had also wintered
in camp, the former near the Blaeberry river, at the west end of the Howse
pass through the Rocky Mountains; the latter at the Eddy, on the lower
arm of the Columbia river, near the east end of the Eagle pass through the
Columbia or gold range of mountains lying south of the Columbua river.

The Dominior. Government having decided to abandon the route by
the Howse pass, Mr. Moberly was on his way from Victoria to take the S
party down the Columbia river to the Boat encampment, thence by the
Athabaska pass to Jasper house cast of the Yellow head pass, to commence
the survey from that point-westward. He had sent the T party back to
Kamloops where they arrived sn the 3rd of May and left on the 141h,
proceeding up the North branch of the Thompson river to Téte Jaune Cache
to commence the survey from that point eastward towards Jasper house.

Two other parties, U and V, under Mr. John Trutch, left Victoria on
the 3rd of April to continue the surveys from the point at which they had
left off work the previons year, but on their way Mr. Trutch was advised
of the change of route to be surveyed, and directed to take his parties to
Kamloops, and survey a line from that point up the valleys of the North
Thompson and Albreda rivers towards Téte Jaune Cache.

In accordance with these instructions the U party under Mr. Trutch
had commenced the survey at Kamloops, and the V party had completed
a flying survey from Fort Hope (on the lower Fraser) up the Coquihalla
valley to the summit of the pass, and an examination of the Country thence
by the Coldwater valley and Nicola lake to Kamloops, and wers now on
their way to commence the survey of the upper Thompson (north branch)
and Albreda valleys to connect with a survey made by the Q party the
preceding winter.

In addition to his own parties (U & V) Mr. John Trutch had taken
temporary charge of the T party, until Mr. Moberly should arrive in the
Yellow head pass with his other party (S)

Thus the Division from Kamloops to Albreda lake (about 185 miles,)
was covered by the U and V parties under Mr. John Trutch.—Thence
eastward towards Téte Jaune Cache 20 miles had been surveyed by the
Q party under Mr. McLennan, last winter, and the Division from that point
eastward through the Yellow head pass to the eastern slope of the Rocky
Mountains was allotted to parties T and S under Mr, Walter Moberly.

The whole of the line covered by these four parties under Mr. Trutch
and Mr. Moberly, over 800 miles in length, runs through a series of con-
necting valleys, the bottom flats varying in width from a few hundred feet
to one or two miles (except in the canyons where the mountain slopes
come down to the water's edge). The choice for a line of railway is
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detail to be worked out by the surveying parties. It was, therefore, unneces-
sary for me to visit this District till late in the season when the surveying
parties would have their field plans and profiles ready—showing the
results of their surveys and the difficult points requiring examination.

_ This left me the early portion of the season to devote to that District
which you placed under my special charge, viz: between Victoria (Van-
couver Island,) Bute inlet and the Fraser River, and thence, with the two
parties under Mr. McLennan. to complete the junction with the line
from Kamloops through the Yellow Head Pass.

I therefore commenced immediately to arrange parties for this District
and succeeded with the four gentlemen who accompanied me from Toronto,
a}ld others whom I found at Victoria, in forming three surveying par-
ties—one to survey the islands and channels between Vancouver Island
and the main land opposite the entrance to Bute inlet, and the other two
to continue the surveys up the N. W. shore of Bute Inlet and through the
Cascade Mountains by the Homathco pass, and thence across the Chilcotin
plains to the Fraser river.

Leaving the officers in charge of these parties to engage their chain-
men, axemen, &c., and get ready their stores and camp equipage, I went
over to New Westminster on the invitation of His Honor the Lieutenant
Governor, to examine the country about one of the proposed termini for
the railway.

I remained there several days; great numbers of Indians came down
the Fraser river, from the Strait of Georgia and the numerous inlets which
pierce the mainland, to take part in the games and festivities in celebration
of Her Majesty’s birthday.

His Honor the Lieut. Governor introduced me to such of the tribes
as we were likely to come in contact with in making the surveys, explain-
ing to them the object of our work, and enjoining them not to molest us
in any way, but to assist us and work for us, for which they would be
well paid.

We then engaged some of them to be on the lookout for us when we
should pass up the straits in a steamer in about a week hence.

‘When I returned to Victoria, I found the parties all prepared for work.
Some instruments, however, were required for which we should have to
await the arrival of the next steamer from San Francisco.

In the meantime rumors had come down from the mainland of a misun-
derstanding between some squatters in the Chilcotin country and the
Indians, and that the former had left the country with their cattle and
burnt up what they could not take with them.

As these are of the same tribes of Indians by whom the late Mr.
Waddington’s trail party were murdered in 1864 in the Homathco pass,
which we were now going to survey, it was thought necessary that we
should go armed, and also that a gun-boat should be sent with us up to
the head of Bute Inlet, to show the Indians that we were there by the
authority of the Government and would be protected, and to create an im-
pression that we knew would soon be communicated far and near—the
Indians having a wholesome dread of the big guns. This caused some
delay, as the Dominion Government had to be communicated with.

4
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JoURNEY TO BUTE INLET AND COMMENCEMENT OF THE SURVEY.

On the 14:h June all was ready. The stores, baggage and camp
equipage were put.on board H. M. Gunboat “ Boxer,” Captain Fitzgerald
in command, and the Surveying Parties proceeded to Esquimault and
embarked on H. M. S. 8. “ Scout,” Capt-in Cator, the senior officer of the
station, in command. )

On Saturdav, 15th June, at 8 a. m., we steamed out of quulmaplt
Harbour, the “ Boxer,” making for Nanaimo for coal; the *Scout,” with
the surveying party and myself on board for Burrard’s inlet, where we
arrived at noon, and took on board His Honor the Lieutenant-Governor,
and A. T. Bushby, Esq., County Court Judge. We then steamed up the
Strait of Georgia and before sunset entered Pender harbour, on the
Neechelt peninsula, and anchored for the night.

Sunday morning, 16th June, His Honor the Lieut.-Governor, Captain
Cator and myself, visited an Indian ranche, then returned on board to
Church, after which we steamed out of the Harbour and up Malaspina
Strait, against a stiff head wind. Passing opposite an Indian Village we
saw a flag flying, and sent a boat ashore. Here we found the Clahoose
Indians whom I had engaged at New Westminister, but the sea was too
rough for canoes, and the boat returned with only one Indian on board,
who could speak a little English. We took him along with us as inter-
preter, and to make arrangements for the rest of his tribe to follow.

Owing to the strong head wind we failed to reach the rendezvous
with the *Boxer,” at Carrington Bay, Cortes island, and had to put into
Gorge harbour, farther to the south on the same island, and anchor for the
night. We started early next morning (17th June) and met the « Boxer”
steaming out of Carrington Bay; we then went in company up the Sutil
and calm channels to Stewart island, at the entrance to Bute inlet; here
the “Boxer” anchored, and we landed the Y Party, under Mr. Michaud,
for the survey of the channels and islands. The “ Ncout” then went back
to Malaspina Strait to bring on the Indians and canoes, which we required
to take us up the Homathco river. While the stores and camp equipage
of the Y Party were being landed, I took a boat with Mr. Michaud,
examined the channels between the mainland and Valdes island, and
gave instructions respecting the survey. After seeing the party encamped,
the “ Boxer” steamed up Bute inlet, and arrived at Waddington harbour
about sunset. The “Scout” arrived about midnight.

Though having but little connection with the object of the surveys,
I cannot refrain remarking the extraordinary intriéacy and surpassing
beauty of the Archipelago of the strait of Georgia. Islands of infinite
variety of size and form with deep gloomy forest clad glens and sunny
glades, low moss covered rocks rising softly from the waters edge, and
domes towering up one to three thousand feet in height. Bold headlands
and cozy bays, deep and narrow channels leading into romantic and snug
harbours : while, steaming along and looking northward to the mainland
the dark outlines of one or more of those numerous fiords or deep water
arms of the sea, which form the most striking feature of the coast of
British Columbia, can be traced far inland till lost in the distance among
mountains capped with eternal snow.
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Bute Inlet is one of those arms, about 45 miles long and between two
to three miles wide, its direction is nearly due north, and it pierces directly
into the Cascade or Coast chain, between walls of granite rocks, bold and
rugged in outline, rising into domes 8,000 to 4,000 feet in height and solitary
snow capped pgaks, 5,000 to 9,000 feet high, connected by broken sierras,
altogether forming a scene of gloomy grandeur probably not to be met
with in any other part of the world.

The slopes of these mountains descend directly into the sea more or
less abruptly, the bases of the lower ranges recede and form bays from
which rise easy slopes covered with dense forests, those of the higher
domes and peaked mountains project far into the inlet forming bold head-
lands rugged and steep, often terminating in rocky cliffs descending almost
perpendicularly into the water, so that the ribs of a vessel might touch the
rocks and her keel be in deep water. The first view of these might well
cause one to despair of getting a railway constructed, but a careful study of
the plans will shew that this can be achieved and possibly at a cost that
will render this line praticable.

June 18th. The “Scout” had brought forty Indians of the Clahoose
tribe and a number of canoes made out of solid cedar logs; these canoes
are from 25 to 80 feet in length and from four to six fect beam and carry
2,000 lbs. to 5,000 1bs. of freight. With these and the assistance of the
shipsmen, the stores and camp equipage were landed and taken two miles
up the Homathco river to the Waddington town site and placed in a build-
ing erected by the late Mr. Waddington. Close by was an Indian rancherie,
then vacant, which was immediately taken possession of by our Indians.
All the baggage was got up by noon next day and the tents pitched, then,
with the assistance of His Honor the Lieutenant Governor and Mr.
Bushby, six canoces were engaged, each with a crew of six Indians and four
more Indians to assist the surveying parties onshore. His Honor the Lieu-
tenant Governor and party then took leave and went on board the “ Scout”
and we commenced to load the canoes for a start next morning.

In ordinary cases it would be sufficient to report only the results of
the surveys; but in this mountainous country, so little known, without
roads, in great part covered with a dense growth of timber and under-
brush or inaccessible rocks, the difficulties are so great, not only in prose-
cuting the surveys, but more especially in getting forward the supplies,
that a brief narrative of our proceedings, for at least a few weeks, will
best explain those ; and taken in conjunction with the high prices of labor
and provisions, will in some measure account for the heavy expenditure
on the surveys.

The valley of the Homathco where we were now encamped, at the
head of Bute inlet, is about a mile and a half in width with little variation
for about 20 miles, it then narrows as we ascend the river till at the dis-
tance of about 30 miles from the head of the inlet it suddenly closes in
and the river rushes through a narrow gorge or canyon between walls of
granite rising to several hundred feet in height.

The Waddington Town Site is on the left or east bank of the river on
a flat near the head of the inlet, it is covered with spruce, hemlock and
cypress (or cedar) trees of large dimensions and a very fine quality of
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timber. A few miles up, the hemlock and spruce almost disappear from
the bottom lands, and cypress trees of enormous size take their place ; these
measure from five o fifteen feet diameter at the butt, bell' shaped for twelve
to twenty feet up from the ground, then gently tapering they shoot up
straight and clear two to three hundred feet, forming perfect models for
unconnected columns, such as a monument or lighthouse.

The Homathco river is a turbid glacier fed stream varying from one to
three hundred yards in breadth, frequently divided by numerous islets,. it
dashes across from side to side of the valley striking against the granite
cliffs which hem it in ; these cliffs rise in places 800 to 500 feet in perpendi-
cular height and in steps from 2,000 to 5,000 feet; over these, streams
tumble in cascades like ribbons of silver till broken into spray in, their
descent. From the foot of these cliffs, where not washed by the river,
the slopes are covered with huge fragments of rock, some moss covered,
others wiih the fracture quite clean as if recently detached.

. Thursday, June 20th—We broke up camp and commenced our march
up the valley, the Indians taking all the stores, baggage and camp equipage
in their canoes, and the two surveying parties W and X following and
clearing out the Waddington trail, which we found difficult to trace, the
low grounds being covered with a dense growth of under brush and
Aralea, a creeper reaching thee tosix feet high with a broad leaf resembling
that of a rhubarb plant and a tough crooked stem covered with spines, -
dangerous to touch as they enter and inflame the flesh causing it to fester
and leaving wounds difficult to heal. '

The trail was also frequently blocked with fallen trees ot gigantic
size that would have taken days to clear, and often 'a new trail had to be
cut round them ; nearly all the log bridges across swamps and streams had
been burned by the Indians to prevent pursuit after the massacre of Mr.
Waddington’s trail party in 1864. These we repaired sufficiently for the
passage of pack animals. At the end of the first day we had only gone five
miles, where we had to wait for the canoes, as by the windings of fhe river
they had a longer distance to go. ;

The river was very full and rapidly rising, and to avoid the strong
currents the canoes had to be kept close to the banks, which were strewed
with fallen and drift timber; this had to be cut away, and in many places
the canoes had to be hauled up with a tow line ; they had also frequently
to cross the river, and lost a considerable distance at each crossing, as they
were carried down by the force of the current, '

On Saturday gvening, after three days of excessively hard labor, we
had only made eighteen miles and repaired the trail' sufficiently to carry
pack animals for about nine miles. Beyond that there were s> many
bridges gone and so much brushwood and fallen timber across the trail
that to keep up with the canoes, the land party for the present, had to be
content with opening up the trail sufficiently for themselves to pass, cut-
ting steps in the huge trunks of the fallen trees by which'they could climb
over.

And now we were at a bend of the river which for several hundred
feet washed the base of a perpendicular cliff of- granite, three to four
hundred feet high ; the bridge made by Mr. Waddington round the face
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of this .had been washed away and it could not be rebuilt in the present
state of the river, so that I had, reluctantly, to abandon my intention of
repairing the trail for pack animals, and depend altogether upon getting
our supp}lf}s up by canoe, which caused much anxiety, as the river was
rapidly rising, and some of the Indians were already discontented and
wanted to go back.

We remained at this camp over Sunday, and on Monday morning
(24th J 111.19) started again, but at two miles from camp the river became
very rapid, the Indians declared they could not take the canoes any farther,
and they put into a creek, which the trail crossed by a bridge ; here we
unloaded the canoes and made a temporary depot, calling it the canoe
landing.

The surveying parties went on ahead, and the Indians commenced
packing¥* the stores, &c., on their backs ; soon after noon on Tuesday the
advance party reached the ferry, 28 miles from the Waddington depot.

Three of the Indians had towed up a canoe with some provisions and
cooking utensils ; this canoe I purchased for the ferry, and put it in charge
of two Indians. I then sent back all hands to pack stores from the canoe
landing, ten miles below, except a small party with which I went across
the ferry, opened the trail, and bridged the streams up to the great canyon,
two miles above, returning to camp at the ferry the same evening.

On the 27th June, just one week after we left the Waddingtou depot,
both parties (W and X) were encamped at the foot of the canyon, 32 miles
up the Homathco river. I paid the Indians for their trip and sent them
back to Waddington depot for another cargo.

I then made up a party to commence the surveys and sent the others
to pack the remainder of the stores from the canoe landing and ferry to
our present camp. '

We traced the line of Mr. Waddington’s first attempt at making a trail
through the great canyon by the side of the river to the point where it was
stopped by a perpendicular wall of granite, we then ascended the cliffs
by a circuitous line to explore a route by which we could find {ooting to
make the survey through the canyon.

From these heights the scene presented was singularly wild and
sublime ; from our feet, over cliffs 400 feet in height, fell in sheets of silver,
a beautiful cascade, at the foot of which our camp was pitched on a flat
moss covered rock. A hundred feet beneath the camp the Homathco
river, then at high flood, rushed out of the canyon with deafening roar—
in every direction were grey walls of rock, thousands of feet high, serrated
and broken by dark chasms: above all rose peak after peak clothed in snow
of dazzling brilliancy, and connected by curtains of glaciers out of which
issued torrents that fell in cascades till lost as they descended into the
gloomy chasms by which they found their way to the river. Nor amongst
this wildness were there wanting the softer elements of beauty —in
every crevice to the base of the snow clad peaks were clumps of ever-
green trees, and lower down wherever a handful of soil could rest, it was
sprinkled with wild flowers amongst which bloomed the sweet lily of the
valley.

*The carriage of supplies, &c., on the backs of men or mules,is designated packing on the Pacific slope.
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We could find no way of making a survey of the river through the
canyon without wasting more time than we could at pl'gsent spare ; we
could get no foothold on the smooth surface of the granite 1‘qus, which
descended abruptly towards the river terminating in precipices fifty to two
hundred feet in height, washed at their feet by the torrent.

To have drilled holes in these rocks for the admission of iron bars to
support a line of timbers by which we could creep along, and to have
bridged the deep chasms that pierced the rocks at intervals, as we subse-
quently had to do further up the canyon, would have taken several weeks,
we had therefore to content ourselves at present with a survey that would
give us the exact length of the inaccessible part of the canyon and sketch in
approximately the course of the river.

From a point on the trail, half a mile back, we made a survey up the
side of the river as far as possibleinto the canyon ; we then went back and
from the same point commenced a traverse of the Waddington trail Whlgh
goes over a spur of the mountain by a zig-zag course at a considerable dis-
tance from the river and at the summit its altitude is 1300 feet above the
level of the river. In three days we completed the traverse to the bank
of the river at the head of the canyon and pitched our camp there. The dis-
tance traversed was about three miles, but in a direct line through the
canyon is only 8600 feet, _ )

We continued the survey by the river bank three miles above this,
which was a most arduous task ; the trail was rough and often blocked up
with huge masses of rock fallen from the cliffs above, and the roar of the
river and booming of the boulders striking the rocks as they were carried
down by the torrent were so deafening that we could not hear each other
speak at only a few feet distance, in consequence of which most of the work
had to be directed by signs. The work was much facilitated by the
Waddington trail, thongh the bridges were much damaged and imprac-
ticable for pack animals, we managed, however, sometimes only by a
single log, to pass over them safely.

In these three miles, cliffs about two hundred feet in perpendicular
face, come close to the river in two or three places, then recede from it
several hundred feet, and in places slopes at an easy angle come close
to the water’s edge, these are strewn with fragments of rock of every
size. I measured a few pieces roughly, which ranged from 500 to 1,000
cubic yards each piece. In other places the valley opens out in gravel
benches, covered with timber.

Saturday evening, July 6th—We arrived at the camp where the late
Mr. Waddington’s trail party, consisting of seventeen men, were in 1864
attacked by the Indians in the dead of the night, while they were asleep
in their tents. Fifteen of them were murdered and two escaped. The
camp presented a sad spectacle, square patches of bark neatly laid marked
the place of each tent, articles of clothing, a blacksmith’s anvil and vice,
a broken grindstone, bars of iron and steel, sledge hammers and various
tools were scattered about; while against a tree, set up in an orderly
Imanner, were half a dozen shovels ready for next morning’s work ; no living
soul seems to have visited the spot since the dark deed was done eight
years ago.



113

The parties had now had ten days’ drill, and I thought they understood
how I required the surveys to be done and were able to proceed without
me. I put Mr. Tiedeman in charge of party W to continue the survey up
the Homathco river to the Chilcotin plains ; fixed their starting point and
gave instructions to each of the officers respecting his special duty, not
concealing from them the difficulties they had betore them. They were
now fifteen miles from the canoe landing, from which all their supplies
had to be packed on men’s backs, three miles of this over the rough spur
of a mountain 1,300 feet high ; the Clahoose Indians were getting tired of
the work and would not in any case go beyond the foot of the Canyon,
as they were afraid of the Chilcotin Indians; so that all the assistance the
party had at present to depend on was from two families of Chilcotin Indians
whom we found hunting there; of these we engaged all that were capable
of packing, viz: three men and two women, and the party had probably
59 miles of rough country between them and the point to which supplies
could be sent them from the upper eountry by pack animals. At this time
the prospect of this party getting through successfully was anything but
assuring. :

On Sunday, the 7th July, I walked from the W camp over the moun-
tain to camp X, and remained with that party till Wednesday; I put Mr.
Gamsby in charge, gave him the starting point and instructions to work
down the valley to Bute inlet. I had no anxiety about this party as every
move brought them nearer their base of supplies.

Meanwhile the Indians had come up on their second trip with supplies,
a great part of which had already reached Gamsby’s camp; but they
came in with light loads and were evidently getting tired of their work;
they commenced to grumble, and refnsed the wages which I had agreed
to give them. I was firm with them ; gave each some money on account;
told them to go down to Waddington depot and wait for me, and that I
would settle with them as soon as I arrived. -

Wednesday, 10th July. 1 took leave of the X party, Mr. Gamsby ac-

companying me down to the ferry which I had great difficulty in crossing,
the river being now at high flood from the melting of the snow on the
mountains. 1 then with three Indians walked down the trail ten miles to
the canoe landing, where we arrived at five p. m, took our canoe and
dropped down the river to the Waddington depot, twenty-five miles, in
just two hours and a quarter. - : '
' To my great joy, I found a ship’s boat moored to the landing, this
belonged to H. M. Gunboat  Boxer,” and Captain Fitzgerald and some of
his officers immediately came to welcome me. They had been waiting for
me since Sunday, and brought with them P. O'Reilly, Esq., County Court
Judge, with a constable and Indian servant, who were on their way to
meet the Chief of the Chilcotin Indians, to enquire into and arrange the
difference that had arisen between a squatter and some of his tribe; also
‘Mr. D. McMillan, whom I had sent for to join the W party.

The Indians in camp at Waddington Depot (of whom a good number,
with their families, had come since I went up the river) had reiused to
take Mr. O’'Reilly and party up the river, alleging that the water was too
“ skookum” (strong) and dangerous. We called those together who had
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just come down with me, and asked them if they would go up another
trip at once, they said no, they wanted to rest half a moon. I told them
this would not do as my men wanted provisions; we gave them an hour to
decide, at the end of which they returned and said they would not go. I
then paid them off, and Mr. O’Reilly ordered them to decamp at once, as
we should engage other Indians, and they must not remain there to molest
them.

Thursday, 11th July, at daybreak, we steamed down the inlet, and at
noon anchored off Stewart’s island, on which the Z party were encamped,
Mr. Michaud in charge. I immediately sent a messenger to a village of
Eucletah Indians, a few miles up the strait, asking the chief to bring
down a number of his people who had applied to us for work and whom
we now wished to engage. I spent the rest of the day with Mr. Michaud
examining the channels and the surveys that had been made. Next day
we continued our survey from sunrise, and at seven a. m. we met our
messenger with the Indian Chief and several canoes full of Indians, and
directed them to the gunboat, to which we returned at ten a. m. After
breakfast we engaged the chief and twenty of his tribe to go with their
canoes to the head of Bute inlet, and thence up the Homathco river with
supplies for the surveying parties.

These Eucletahs are a warlike tribe, and, holding the narrow channels
about Valdes and Thurlow islands, were formerly a terror to the other
‘Indians and the early settlers on Vancouver Island. They are finely built,
strong and active, and they seemed anxious to work for us, those whom
we did not engage exhibiting great grief at being left behind.

We started about noon, and on our way up the inlet went ashore and
visited two camps of Indians whom we had discharged the day before and
recovered some rope, axes, &c., which they had appropriated ; on arriving
at the head of the inlet we found several of them still occupying the sheds
at the depot; but at sight of the blue-jackets—whom they evidently did
?ot %)fpect—they quickly decamped and have not since given us any

rouble.

I then wrote letters for the W and X party, telling them what had
occurred, and requesting them to furnish Mr. O'Reilly with supplies and
give him all the assistance in their power. I also gave Mr. McMillan
both verbal and written instructions, and at midnight took leave and went
on board the “ Boxer,” which immediately steamed away down the inlet.
Next day, relieved of all immediate care, I felt the re-action, and bruised
1acerated ard theroughly exhausted with hard labour and anxiety, I en-
Joyed the Juxury of a thorough day’s rest, as we steamed along among the
beautiful islands that dot the Strait of Georgia. On Sunday morning, 18th

July, we arrived in Esquimault harbour Jjust one month from the day we
started from the same place.

JOURNEY To QUESNELLE MOUTH AND ForT ALEXANDRIA.
I remained a few days in Victoria, and started—19th July—by

the first steamboat that made connections with the wup-country stages.
From Yale I had a good opportunity of inspecting the line by the Fraser
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and Thompson Rivers, which had been surveyed last year (1871); this
appeared so unpromising that I should not have considered it worth an
instrumental survey till other routes had been explored.

On the 25th July we passed the Q party’s camp by the roadside, a
few miles to the west of Lake la Hache, and at 10 a. m. same day arrived
at the 150 mile house, here Messrs. R. and J. McLennan were waiting for
me ; after consultation with the former we immediately sent the latter back
to the camp to get ready a pack train to go across the Chilcotin country
with supplies for the W Party coming up the Homathco River.

Mr. R. McLennan and myself went on by the stage to Soda creek, and
thence by steamboat to Quesnelle mouth, carefully noting the character
of the banks of the Fraser on our way up. On Friday and Saturday we
explored the country from the mouth of the Quesnelle river, iwelve miles
up to the head of the first canyon, and found it practicable for a railway—
with a favorable place for bridging the Fraser river.

Early on Monday morning, the 29th July, we returned down the
Fraser by steamboat, and noted a line on the right bank favorable for a
railway down to a stream which enters the Fraser about 25 miles above
Alexandria.

We found the pack train waiting opposite Alexandriaj; got it put across
the river by the steamboat, and there Mr. McLennan left me.

JOURNEY TO HOMATHCO PASS AND RETURN BY THE CHILCOTIN AND
FRASER RIVERS.

The train consisted of twenty pack animals, together carrying over
5,000 1bs. of supplies, and four saddle animals for the master of the train,
(Cargadore) two packers and a cook ; three of these were Mexicans and one
English. They were with difficulty persuaded to go as rumours were rife of
the warlike attitude of the Chilcotin Indians,- but when they saw that I
was determined to go they reluctantly consented to go with me.

At Alexandria (with the assistance of Mr. McGinly, a retired officer
of the Hudson’s Bay Company) I engaged two Chilcotin Indians as guides
with a horse for each and one for myself—also a Shuswaps Indian as
interpreter, who understood the Chilcotin language and a little French—
and a Canadian axeman, whom Mr. McLennan had sent me from Soda
creek.

We camped that night near Alexandria and next day, Tuesday 80th
July, we started at seven a. m., on the old Bella Coola trail which leads by
Alexis and Puntzee lakes; at four miles we had risen 1,100 feet above the
level of the Fraser, and at six or seven miles crossed a stream 20 feet wide
and 900 feet above the same.

This stream is nearly parallel to the Fraser but runs in an opposite
direction, then turning at right angles falls into the Fraser about twenty-
five or thirty miles above Alexandria, the valley affording a practicable
line for a railway from Quesnelle mouth southwesterly on the Chilcotin

lains,
P About three miles farther on we recrossed this stream at the forks,
where a smaller stream enters from the south west, the larger one bearing
15
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nearly west. We followed up the valley of the smaller stream, which for
some distance was not over 200 feet wide, with banks over 200 feet high ;
the valley widened as we ascended the stream; at eleven miles from
Alexandria we camped (No. 2) for the night. .

Wednesday, 31st July.. We continued up the same valley which now
opened out in a chain of small lakes, swamps and marsh 1_neado ws; to avoid
these we made a deviation to our right across an arid plain of burnt timber,
where we had to do a great deal of chopping which much impeded our
progress. In the afternoon we got back to the valley and camped (No 3)
by a strcam flowing northwards out of a small lake about twenty-one miles
from Alexandria. The aneroid indicated that we had risen 1800 feet in
the last fourteen miles and were now about 3500 feet above the level of
- ihe sea. On our left the basaltic belt that crosses the Fraser below Alex-
andria rose in domes two to five hundred feet above the level of the plain,
and six to eight miles to the north a range of softly rounded well timbered
hills rose from the plain to an elevation of three hundred to six hundred
feet above it and ran parallel to our course, nearly southwest.

Thursday, 1st August. We followed the same valley all day and in the
afternoon reached the Tahartee lake ; at the southwest end of which is an
extensive fishing station of the Indians and a burying ground ; the baro-
meter gave the height of the lake 8600 feet above sea level; the water
flowed from both ends shewing that we had reached the divide or water-
shed, the stream from the west taking a northwesterly course ; camped
(No. 4)—32 miles.

Friday, 2nd August. We crossed to the south of the valley taking the
hill side on the inner curve of a lake three miles in length. At the head
of this we recrossed and all day followed a line of beautiful lakes, clear as
crystal with gravelly bottoms and borders lined with black firs and very
little underbrush. In the evening we camped (No. 5) near the head of
one of these lakes close by a pyramid of basalt 200 feet high ; estimated
distance from Alexandria 44 miles and height of lake above sea level 3700
feet. To the noath west of this there is an extensive plain of apparently
lower altitude.

While we were at dinner, Alexis, the Chilcotin chief, and another
Indian rode up ; he had twice been at Tatla lake to meet Mr. O’Reilly by
appointment; the last time he had waited there four days and was very
much annoyed at being, as he thought, deceived. I explained to him the
probable cause of Mr. O'Reilly’s detention, that I had seen him start from
Bute inlet and that he would certainly soon be here. I gave Alexis a good
dinner and afterwards smoked a pipe with him, which put him in better
humour, and he agreed to go back with us, at least as far as the Chilcotin
river.

_ Saturday, 8rd August—A ride of fourteen miles across a stony arid
plain covered with a stunted growth of black fir, extensive swamps and
marsh meadows to the right and left of us, brought us to the Alexis lakes,
near one of which the chief has a rough log-house, his head-quarters. By
the aneroid th ese lakes are about 3,250 feet above the level of the sea
and a stream flows from them southward to the Chilcotin river. By a
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sme_lll stream flowing into one of the lakes we camped (No. 6), and re-
mained there over Sunday—warm weather with thunder showers.

_ The chief Alexis looks fully fifty years of age, rather under the middle
height, has small black restless eyes, expressive of distrust—he was evi-
dently frightened as he knew that a large party was coming up the Ho-
mathco river and another crossing the Fraser at William’s lake, both parties
armed and converging on the Indian camps at Alexis and Puntzee lakes.

) I porpted out to him that my party was not armed except with one
rifle for killing game, and tried to explain to bim the object of our work,
assuring him that we should not injure, in any way, him or his people.
Gradually he seemed to comprehend this, and then chatted pleasantly—if
that were possible through an interpreter.

Monday, 5th August— At sunrise the weather was cold, almost freezing—
we left camp at seven a.m., and two hours after passed by a defile over
the end or spur of the range of hills that had appeared on our right for
several days and which we had been gradually approaching. The aneroid
gave the summit of the Pass 4,000 feet above sea level and the crest of the
range would be 200 to 500 foet above that,—we then descended gradually
into the valley of the Chilcotin and reached the river about two p.m., and
camped (No. 7) about seventy-five miles from Alexandria.. Altitude ot
river, about 2,900 feet above sea level.

Tuesday; 6th August—Forded the Chilcotin river—about forty yards
wide—and ascended the plateau on its right bank, which is about 300 feet
higher than the river where we crossed ; about three miles from camp we
struck the Puntee lake, and followed up its north bank near to its head—
we then passed over a spur and in less than a mile came upon Puntzee
lake ; there is but a narrow neck of land between the lakes, and both drain
into the Chilcotin river. Here the character of the country changes consi-
derably. Between Alexandria and the Chilcotin riveritisa rolling plateau,
the elevated portions covered with a shallow parched soil, supporting a
forest of stunted black firs from three to twelve inches diameter, and
rarely exceeding fifteen inches; and scarcely any grass. The depressions
are filled with lakes, ponds, swamps and marsh meadows, often in long
continued chains; the slopes of the valleys sustain an inferior growth of
bunch grass with wild vetches.

After passing to the south of the Chilcotin river the country assumes
more of the character of a rolling prairie; low ranges of hills, dotted with
clumps of trees, giving them a park-like appearance, enclose open valleys
covered with bunch srass and adorned with beautiful lakes; but still the
country is better adapted for grazing than for agriculture ; the soil is gen-
erally dry and sandy, requiring irrigation, and the elevation of the valleys
being about 3,000 feet above sea level, they are subject to summer frosts.

On leaving the Puntzee lake the pack train went by the trail over a
high hill, but I followed up the north side of the lake and the valley at the
head of it and over the low neck of land which divides it from the Chi.
lanco valley. Puntzee lake is about six miles long with a very irregular
and picturesque outline. Following up to the Chilanco valley I struck
the trail at five p. m., and found the party encamped (No. 8) near the Chi-
lanco river about 94 miles from Alexandria.
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Wedneday, 1th August—Crossed the Chilanco river—about 40 feet
wide—and at nine p. m, reached the foot or east end of Tatla lake, about
100 miles from Alexandria ; the trail following the north west bank of the
lake through a charming valley bounded with rolling park-like hills.

At eleven a. m, we met Mr. O'Reilly’s party, with Mr. Teideman
and two axemen from the surveying party W ; they had been eight days
coming from the camp of that party, and gave deplorable accounts of the
difficulties they had encountered, climbing high mountains, crossing glacial
torrents or forcing their way through almost inpenetrable cedar swamps,
We found afterwards that they had been misled by their Indian guide.

Here I learned from Mr. O'Reilly that the Eucletah Indians, Wl-lom
I had engaged before I left Bute inlet, had gone up the Homathco river
with supplies as far as the ferry, but there the two Indians whom we had
left in charge told them that a band of Chilcotin Indians—(with whom
the Eucletahs have a feud)—were coming down the valley, upon which
they threw down their loads, ran to their canoes and made for their homes
with all possible speed ; thus the W party were cut off from their supplies
from the coast, and Mr. Teideman was on his way to Soda creek to
endeavour to get supplies sent from: there; but I had anticipated the
difficulty, otherwise the party must have been broken up, for all their
provisions would have been consumed long before Tiedeman could have
relieved them. [ supplied Mr. O'Reilly with provisions for the rest of
his journey to Alexandria; the chief Alexis went back with him and
Teideman and his two axemen returned with me; in the evening we
camped (No. 9) by the margin of Tatla lake not far from the camp of Keogh,
the chief of a small band of Indians who subsist by fishing on the lakes
and hunting on the slopes of the Cascade mountains, from which they
have the local name of “Stone Indians,”—they had a number of horses
pastured round the camp.

Thursday, 8th August. Soon after tem a.m., we reached the head of
Tatla lake, which we estimated to be about twenty miles long and not
over a mile in its widest part. In the evening we reached the watershed
between the country drained by the Chilcotin into the Fraser river, and
that by the Homathco river into the Bute inlet, and camped by a small
stream near an Indian burying ground.

Friday, 9th August. We had now entered into the Homathco pass
through the Cascade chain ; travelling for some miles on a high tongue of
parched land covered with stunted firs with a chain of lskes on both sides
of us, till we came to a deep swamp—through which flows a sluggish
stream or canal, connecting the two chains of lakes into one at Bluff lake;
here we had to unload the animals and pack their loads by hand over the
swamp ; a mile and a half further on we came to a steep bluff about 600
feet high, over which we attempted to get the pack train, but failed, so we
had again to unload the animals, and with the assistance of a few Indians,
camped near, we carried the loads to the lake and rafted them round the
blufl. This detained the pack train a whole day, but I went on with a
small advance party, and at noon on Sunday, 12th August, reached the
head of Middle Lake—estimated about 144 miles from Alexandria—and
camped. No. 12.
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There was no trail for animals beyond this, so Isent an Indian and one
of the axemen with written instructions to Mr. McMillan, then in charge of
party W, whose camp was estimated to be forty miles distant, or five days’
journey with a pack.

Monday, 12ih August—About noon the pack-train arrived, and we
made a depot for the supplies. Mr. Teideman and the one axeman he had
with him commenced to make a raft to take the supplies down the lake.
The position of the party below was critical ; the three Indians whom I had
brought with me from Alexandria would go no farther and started on
thelr.return home. Most of the Indians of the neighborhood were away
hunting or fishing, and it was questionable if the few that were left could
be engaged for the hard work of packing over a rough and rocky country,
so that possibly the whole of the surveying party would be forced to leave
their work and come up for provisions, which would seriously retard their
progress. I explained all this in my instructions to Mr. McMillan, assur-
ing him I would do all that possibly could be done to relieve them, and
informing him that Mr. O’'Reilly had promised to use his utmost endeavors
to engage Indian packers to come to their assistance.

Fortunately he was successful, and a party of Indians reached Mec-
Millan’s camp with supplies before any inconvenience had been suffered.

Tuesday, 13th August.—I took leave of Mr. Teideman and started on
the return journey taking levels with the aneroid, and tracing a line for
the railway as I went along, and making rough topographical sketches for
the use of the surveying parties. Travelling light we advanced rapidly
and before noon of the third day we passed the foot of Tatla lake. Leaving
the Puntzee trail we followed the Chilanco valley, and camped within nine
miles of the confluence of the Chilanco and Chilcotin rivers. We were glad
to have left the elevated plains and again to hear the murmer of running

.water, for beautiful as are the lakes, the silence of the plains, only broken
by the stealthy tread of the Indian or the sad wail of the solitary loon, was
oppressive, and we felt our isolation from the world more complete than
in the deep gloom of the canyon, where the awful grandeur of the moun-
tains, the roar of the waters and constant sense of danger keep thenerves
strung and the mind active. At midnight an Indian messenger came from
Mr. R. McLennan, who was about twenty miles farther down the river ;
he had come to meet me, but got short of provisions, and not knowing that
I was so near had turned back.

Friday, 16tk August. We crossed the Chilcotin river about noon near
its confluence with the Chilanéo, and at two p. m. met Mr. Johnson with
thirteen Shuswap Indians (from the Fraser river near Lilooet) whom Mr.
O'Reilly had engaged for me at Soda creek.

I supplied them with provisions, of which they were short, and
directed them to our depot at Middle lake, where, as I subsequently
learned, they arrived in good time, and each took on his buck a load of
120 lbs. of provisions down to the W party, arriving when the party had
only three days provisions left. These Indians turned out to be excellent
workers, and remained with the party the rest of the season. In the eve-
ning we camped near the junction of the Chilco and Chilcotin rivers.
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The Chilanco and Chilcotin are charming valleys, varying from a few
hundred yards to over a mile in breadth, in which groves of trees and
open prairie alternate. The bottom lands covered with a rich growth of
bunch grass which, now ripe and mellow, looked like fields of waving
corn, through which meandered in graceful curves, fringed with willow,
alder and poplar, the dark clear streams from the lakes on the elevated
plains. The pale greyish green of the lighter growth of bunch grass and
artemesia that carpeted the upper benches and rounded hills which bound
the valleys was in agreeable harmony with the dark foliage of the spruce
and fir trees growing singly or in clumps in picturesque irregularity,—
altogether forming a scene of pristine beauty rarely to be met with.

The soil of a great portion of the bottom lands is rich and well suited
for agriculture, but would require irrigation, which in a great measure
could be obtained at moderate expense by the erection of weirs across the
Eivers which, above the mouth of the Chilco, are not subject to. heavy

oods.

The Chilco is a turbulent glacial stream coming down from the Cas-
cade mountains, much larger in volume than the Chilcotin above their con-
fluence ; their united currents make a formidable river eighty to a hun-
dred yards wide and very rapid.

Saturday, 1Tth August. The country from the Homathco pass to this
point (mouth of Chilco) is remarkably favorable for a railway, but an hour
after starting to-day we crossed the edge of a basaltic ridge close to the
river which would require a short tunnel. After this a beautiful plain
for several miles; then high bluffs of clay and rock begin to close in on
the river, which would necessitate some heavy excavations.

In the evening we camped high up on’the slope, by a small stream
near a cultivated patch of ground, and remained there over Sunday.

Monday, 19th August. 1 picketed a line for about three miles through -
a rough broken country, marking the levels, taken by the ancroid, on the
trees and pickets; just below the camp the line ran through a basaltic
dyke, about one hundred and fifty feetacross; and half a mile further
down a range of limestone a third to half a mile in breadth crosses the
valley, the river flowing through the range in a narrow crooked canyon ;
below this the valley, though broken, is comparatively easy for about
seven miles, where we camped. (No. 16.)

On our journey of the last two days, I noticed that the river was
descending at a much greater inclination than the valley, and, consequent-
ly, the banks increasing in height; but from this point downwards the
valley rises from each side of the river in two or three steps or benches of
alluvial formation, sharply defined, and certainly indicating the level of
the water at different epochs. Our present camp is on the lower bench by
the river, and by the aneroid the height is 2230 feet above the level of the
sea, and that of the upper bench is 2480 feet. I found snbsequently that
this height is maintained not only on the Chilcotin river, but on the
Fraser, Clearwater and Thompson rivers, at points two hundred miles
apart; the height of the upper benches, by the aneroid, varying from
2400 to 2500 feet above the level of the sea. '
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Tuesday, 20th August. For the first twelve miles of this day’s jour-
ney, the valley was rather rough, and broken with a number of land
slips, some of them well grown over with shrubs and grass, others of more
recent date, and looking very insecure for constructing a railway on ; then
we came to a rocky bluff, the base of which is washed by the river for
half a mile or more. We could not pass this, so we had to go back and
find a way to the summit of the hill, about 1400 feet above the level of
the river, descending on the other side into a deep ravine with slopes so
steep that it would not have been possible to take loaded animals down.

The valley got still rougher as we advanced ; serrated with a close
succession of lateral ravines which commence in the hills that bound the
valley and get wider and deeper as they cut through the successive
benches towards the river; many of these, even on the upper bench,
eleven hundred feet above the level of the river, are one to two hundred
feet in breath and the same in depth.

In places where the valley is contracted by a swell of the hills, the
whole of the benches have been carried away by the river,leaving a
continuous slope of loose stones, gravel and clay from the brow of the
hill to the river.

In other places parts of the clay benches are left standing in huge
shapeless masses, turreted and broken, presenting the chaotic appearance
of a country that has recently been swept and torn by a great flood. In
the evening we descended with difficulty from the upper bench on which
we had been -travelling, by a steep slope to the edge of the river and
camped (No. 17) about four miles from the Fraser river.

Wednesday, 21st August.—We left the Chilcotin river and ascended the
hill which bounds the valley on the east side, from which we had a bird’s
eye view of the Chilcotin valley down to its junction with the Fraser,
and which appeared even rougher than that which we had traversed
yesterday ; we followed an Indian trail along the brow of the hill till we
reached a cross valley that cuts off the acute angle between the two rivers
above their confluence; this cross valley is considerably higher at
the end next the Chilcotin than the upper benches of the latter, but as it
shortens the distance considerably and cuts off some very rough ground in
both the Chilcotin and Fraser valleys near their junction, I directed the
survey to be made by this route. We followed up the Fraser valley two
or three miles, then we had to make a long detour to the north to head
out a deep ravine; passing this we ascended the high level of the rolling
plateau and saw spread out before us, s far as the eye could reach, an
undulating grassy plain dotted with trees, the water courses and lakes
being distinguishable by belts or groves of ‘fir and poplar, and close to us
was a deep but open valley which we could trace far away to the north
till lost in the undulations of the plateau.

In the bottom of this, right in our course, lay a cultivated farm, to
which we descended—1,400 ft.—by very steep slopes, and there met the
owner L. W. Riskie, Esq., a Polish gentleman, by whom we were hospitably
entertained and from whom I received much useful information about the
country. This valley looked so favorable thatI wrote to Mr. R. McLennan
directing him to make the first trial survey by that route and endeavour
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to get from the head of the valley by some depression in the plateau into

the Chilcotin valley. . .
We camped (No. 18) by a cross stream in the Fraser valley, about six

miles from Riskie’s.

Thursday, 22nd August.—Mr. Riskie had informed me that the Q party
had crossed to the west side of the Fraser some two weeks before, and were
now nearly opposite Chimney creek. I sent the pack-train there by the
lower trail, and taking with me one man we rode by the regular trail to a
point opposite Soda creek, where, after some delay, there being no regular
ferry, a boat was sent across for us.

JOURNEY To CARIBOO.

Friday, 23rd August—1I sent my man back to the Q camp with the
horses; wrote instructions to Mr. R. McLennan, who was at the 150 mile
house, respecting the surveys; then hired a waggon and pair of horses to
see as much as I could of the country between Soda creek and Cariboo,
- while a pack-train was being got ready for my journey eastwards. It had

een suggested to me that the gap through which the Fraser river crosses
the basaltic belt below Alexandria might be found narrow enough to span
with a suspension bridge, by which the difficulties and cost of crossing the
Fraser valley wouid be greatly diminished. I, therefore, on my way up,
scanned the valley closely, and estimated by the eye that at the narrowest
part the cliffs on each side of the river are fully one mile apart.

At Alexandria the valley opens out by successive benches to a much
greater breadth than at any other portion below Quesnelle mouth, and
there are lateral valleys or depressions on each side by which the high
table land could be reached with grades suthciently easy for a good waggon
road, but too steep to be worked by locomotives of an ordinary railway
train. Above Alexandria there are heavy land slips on the left bank of
the Fraser ; but the right bank, of which I now had a good view, looked
much more favorable for a railway line. I therefore directed Mr. R, Me-
Lennan to make a flying survey of the Narcosslee valley from the point
where I crossed it on the trail from Alexandria to its Junction with the
Fraser, twenty-five or thirty miles farther north.

At Quesnelle mouth we enter the Cariboo range, which is a sea of
mountains covered for the greater part with a dense growth of spruce and
fir, and intersected with numerous narrow deep winding valleys. There
has evidently been great geological disturbance ; the strata is broken and
tilted up on edge at various angles, and in digging for gold old channels
have been found deviating considerably from the present lines of the
water courses.

There is a good road from Quesnelle mouth to Barkerville—about 60
miles—and possibly a practicable line for a railway might be found up
one or more of the valleys to a point near the head of the north arm of
the Quesnelle lake, but eastward from that to Téte Jaune Cache
no indication of a practicable route has yet been found.

I visited several of the gold mines ; the largest works are those of Messrs.
Kurtz & Lane, about two miles below Camerontown ; the valley there
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widens out to an extensive meadow which they are attempting to drain,
but hitherto without success ; they are, however, sending up more power-
ful machinery, and great hopes are entertaiued that they will ultimately
be successful. ,

I returned to Soda creek on the 2nd of September, where Mr. Mec-
Lennan arrived a few hours after me and reported his survey of the Nar-
cosslee valley, which was satisfactory and left no doubt of a practicable
line from Quesnelle mouth to Bute inlet.

Next day we went on by stage to the 150 mile house, where I com-
pleted my topographical sketches of the line to be surveyed between the
Homathco pass and Fraser river, which I gave to Mr. McLennan to assist
him in directing the surveys.

JOURNEY FROM THE 150 MILE HousE To THE NORTH BRANCH OF THE
THOMPSON RIVER.

Friday, 6th September. At 9 am. I started on this journey, taking
with me one Canadian axeman, two Indians, and a train of seven animals,
including saddle horses.

We followed the well beaten trail leading to the forks of Quesnelle,
about eight miles, then took an Indian trail running in a more easterly
direction. On the second day, at noon, we cntered Beaver lake valley,
which we followed up for an hour; then struck across a neck of high
land to a Chinese mining camp, on the Horsefly river, about fourteen miles
above its junction with Quesnelle Jake. Near this we pitched our tent,
and remained over Sunday.

The country traversed these last two days is an elevated rolling plain,
the highest swells being about 4000 feet above the level of the sea. Itis
much cut up with narrow crooked valleys, in which there are numerous
small lakes; the bottom lands afford a rich pasture of meadow grass and
vetches. :

The Beaver.lake is the most important of these valleys. In some
places 1t is fully a mile in breadth and contains some good agricultural
lands, and abundance of meadow grass; on the slopes are some patches of
inferior bunch grass, but we are here on the northern verge of the bunch
grass belt. This valley joins that of the Quesnelle between thirty and forty
miles above the mouth of the latter, and in connection with the Horsefly
valley, affords a good line for a railway between the Clearwater and Fraser
rivers.

Accompanied by our Indian guide, I rode down to Quesnelle lake and
took the ﬁ)evel of it with the aneroid ; we followed Captain Mitchell’s trail
by the Horsefly river, which has not been used for several years, and for
many miles it was so much obstructed by fallen timber that we had great
difficulty in forcing a way through. - .

Monday, 9th September.—Started at eight a. m. up the Horsefly valley,
which we followed for an hour to a point from which our Indian guide
had agreed to take us by an Indian trail direct to Canim lake, but now he
acknowledged that it was so long since he had been there he had forgotten
the way, and he said the country was so full of swamps and brokeii ground

16



124

that it was hardly possible for us to get through. We had, therefore, to
strike for the Mitchell trail, which we found on ’rhfe margin of a deep
crooked valley tending generally in a southerly direction.

From several high points on the trail I had afine view of the Horsefly
country : it is abroad plain lying between the {rap ridge that bounds the
south side of Quesnelle lake, and similar ridges on the north of Qanlm and
Mahoud lakes, and it is broken by spurs from these ridges running north
and south; the plain rises towards the east till it joins the high hills that
bound the west side of Clearwater valley. The Horse!ly river runsin a
narrow valley, which, at the point we left it, is about 100 feet below the
level of the plain, and 3,000 feet above sea level. '

We had great difficulty in following the trail on account of fallen
timber, which forced us to make long detours that often led us into impass-
able swamps; then again many of the bridges and corduroy roads were
rotton, and could not carry the pack animals; after passing a number of
lakes, ponds and marshes, we found on the second day that we had passed
the dividing ridge and the streams were now flowing southward; in the
evening we camped in an open valley with plenty of good meadow grass
in the bottom, and here left one of our horses which had broken down
and could go no farther.

Wednesday, 11(h September.—Started at 8 a. m down an open valley,
and in two hours struck the waggon road at the 111 mile house. Here I
discharged the ludian guide, laid in some fresh provisions and then started
eastwards, following the waggon road three miles, we then took a well
beaten trail which in four hours led us into the valley of Bridge creek,
and we camped on the banks of that stream.

Thursday, 12th September.—We followed the same trail to the point
Wwhere it crosses over to the South side of the valley and thence over the
hills *o the Clearwater,—but as Mr. R. McLennan %ad informed me that
the R party were coming up to the North side, we followed an Indian
trail on tuat side; the valley here is fully half a mile wide and yields
good meadow grass, and on portions of it, partly covered with alder and
poblar, there is good soil for agriculture. About noon we came upon a
party of haymakers, but they had not seen or heara anything of the sur-
veying party, and knew nothing of the country beyond the head of Canim’
lage, five miles distant. On arriving there we found that the trail stopped
short at the lake as the Indians from this point travel by canoes on the
lake ; this was perplexing, but as I fully expected. the surveying party was
at no great distance I decided to go on, and we proceeded slowly, picking
our way amongst fragments of rock and fallen timber, sometimes following
a deer trail that would lead us several hundred feet up the mountain to
avoid rocky spurs that jutted into the lake ; towards evening we made
for a grove of poplars on a low tongue of land shooting into the lake
expecting to find grass for the animals—but on arriving found only some
rushes for them—here we camped (No. 6.) :

Friday, 13th Seplembsr.—Our difficulties from fallen timber and deep
cvoss gulches increased so much that we were forced to try the beach, but
acund it impossible to travel on the large boulders; however, as the lake
v.as now several feet below high water level, we found good footing in
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one to three feet of water on the oravel benches formed from the disinte-
gration of the neighbouring rocks In this way we went for miles,
frequently having to swim the animals round rocky bluffs projecting into
deep water. About noon we came to a large stream which we crossed
on asand bar at its junction with the lake. On the margin of this was
plenty of marsh grass ; here we slayed two hours to feed the animals; we
then proceeded, most of our way in water, and about noon next day
reached the foot of the lake. Ilere we found the whole valley covered
with rich grass and wild vetches, and remained two days to recruit the
animals.

.. Though the difficulties of travelling these last two days without a
trail were very great, the shore of the lake, alternately gravel or clay
benches 50 to 100 feet high and long stony slopes running right into the
water with a few short blufls, presents no very great engineering difficulties
ic;lr the construction of a railway, as the profiles subsequently made will
shew.

Monday, 16 September.—Started early, without any trail, through a
heavy growth of cottonwood of large size, much of it fallen. Struggling
through this and over some very rough ground beyond, in three hours we
were opposite the head of Mahoud Iake, but could find no trace of the
surveying party. The ground was so rough. and in places swampy, that
we had to keep well up the slopes of the hills that hound the valley. At
1 p.m. we came to a mountain stream 90 feet wide, with a rocky bed,
but the water was now low and we crossed with little difficulty.

Beyond this the ground became so broken that we had to descend to
the lake, and try the shingle, but we found it very bad travelling, and had
frequently to swim the animals round cliffs projecting into deep water, or
leave the lake and ascend several hundred feet to get a foothold for them ;
then we would get into swamps, gulches, or a labyrinth of fallen timber,
from which it would take us hours to extricate ourselves. 1 had too few
men with me, having expected to meet the R party before we got so far,
Towards evening, in crossing a high spur, a prospect lay before us that
was appalling.—Instead of being at the foot of the lake as we expected,
it spread out before us ten or twelve miles in length, and two to four in
breadth, shewing by its dark blue, great depth of water close up to its
shores. The south shore, though bold, looked tolerably uniform, but on
the north side where we were, the slopes of a high rocky mountain came
sheer down to the waters’ edge, at places terminating in cliffs] several
hundred feet in height. Between usand this mountain lay a tongue oflow
land covered with cottonwood—here we found some rushes that afforded
a scant feed for the animals, and we pitched our tents on the beach.

While at dinner we saw fires near the foot of the lake, but on the
opposite side to us, which, from their number and size, we knew werenot
those of Indians, and thinking that they might be the camp fires of the
surveying party (R) we made a large fire on a prominent point to attract
their attention. ‘

Tuesday, 17th September.— This morning by the aid of the telescope
we plainly saw the tents of the R party, and three dark objects on the
water, which we thought were canoes coming to us, but after waiting an
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hour, we perceived that these did not move and that they were only floating
trees, so at 9.30 a.m. we started, with but a faint hope of reaching the foot
of the lake, except with the aid of a raft, which I had not sufficient force
with me to make large enough or in time to save the horses and mules.
We travelled in shoal water till we came to a loose rock slide extending fully
half a mile along the shore and running into deep water ; the fragments of
rock were of all sizes, from one to several hundred cubic yards each ;
across this it was impossible to take the animals. I knew from experience
that the only chance of a passage was close at the foot of the cliffs, near
the crest of the range, from which the rocks had been detached ; going
some distance back so as to traverse the mountain slope obliquely we
commenced the ascent, slowly and painfully, now obstructed by a mass of
loose rocks or fallen timber, now an animal weak through want of feed
would stumble and roll down the hill till brought up by a rock or tree.
At last we reached the foot of the cliff and found a narrow passage,
rough but practicable. After passing the rocks, we travelled rapidly for
an hour near the crest of the mountain, about 1,200 feet above the level of
the lake, till coming to a deep cross ravine we were forced to descend
nearly to the lake; and so we went on all day, now ascending, now
descending, making detours to avoid rocks, deep ravines or masses of
fallen timber.—Towards evening, we reached a torrent that comes down
between the mountain on which we had been travelling all day and the
lower range or platean that runs at right angles to it, and forms the
watershed between the lower end of Mahoud lake and Clearwater river.
Passing this stream with some difficulty, we knew we were safe at last.
Two hours more brought us to the outlet of the lake, a river of thirty to
forty yards wide, flowing through the plateau in a deep narrow gorge or
canyon. I scrambled down a slope of loose rocksto the lake and, at some
distance back, found a place by which the pack train could descend and
shouted to my men, but got no response, and thought they had found some
other road. I returned tothe outlet of the lake, and, completely exhausted,
lay down on the rocks to wait for the train; an Indian had seen me and
reported it at the camp, and Mr. Forrest now came to see who it was,—he
assisted me in fording the river, and a few minutes more we were in the
camp of the long looked for R division. From this the party had seen
our fire and tent the previous evening, and had heard our bell during the
day, but thought we were probably some miners * prospecting;” until
the pack train arrived they would scarcely credit that we had brought
animals over such a country.

These last to days were the hardest I have had" on the surveys, and
we were in constant danger. Once my mule fell with me from the ledge
of a cliff into deep water, from which I narrowly escaped drowning ; again
while climbing a steep mountain side a mass of loose rock and earth began
to move, carrying me down within fifty feet of the brink of a precipice 600
feet high.—The whole staff were often exposed to similar dangers.

Wednesday, 18th September. We were too much exhausted to go on,
s0 I spent all day in camp examining plans and profiles, with Mr. Mahood
the Engineer in charge of this party. I gave him the levels I had taken
at various points between the waggon road and this camp, and instruc-
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tions respecting the surveys; he had very properly decided to go up the
south side of Mahoud lake, and the party making the trail were already
several miles ahead. All our animals had lost shoes, and were lame and
exhausied, so Mr. Mahood furnished me with a fresh train.

Thursday, 19th September. We started again, but now, though the
country was rough, we had a good trail to go by—made by the R party—
and early on the afternoon of the second day we arrived at the junction of
the Clearwater and North branch of the Thompson rivers. By shouting
we attracted the attention of the depot clerk, who came and ferried us
across, and there we camped (No. 13.)

Here T learned that Mr. John Trutch had waited several days for me,
but had gone up the river two days ago, as his parties were about to close
their surveys and wanted instructions. ' '

The outlet from Mahoud lake is by a narrow deep gorge or canyon,
about four miles in length, to the Clearwater river; in the middle of this
there is a beautiful waterfall, about 60 feet in hetght. The Clearwater from
this point near to its confluence with the Thompson, flows in a dark dis-
mal valley, hemmed in by walls of trap and basalt 1,500 to 2,000 feet high,
and half a mile to one or two miles apart. The detritus from thesc forms a
slope of broken rocks down to the waters’ edge,except where lateral
ravines come in, then the walls recede, and there are gravel benches near
the river, and farther back, flats of swampy ground covered with cedar or
slllnall lﬁlrfs, so dense that a wild animal could scarcely force its way
through.

Saturday, September 21st—Heavy rain during the night and early
morning, but at 10 a. m. it began to clear off, and soon after we started up
the Thompson, enjoying our ride, on an excellent trail in a fine broad valley
well timbered with spruce, hemlock and aspen trees; near Raft river we
got some fresh horses, and soon after, the trail followed the slopes of the
hills that bound the valley, which are covered with bunch grass and
dotted with firs. We now saw on the mountain tops fresh snow, the first
of the season. We camped near the end of the 91st mile of the railway
survey from Kamloops.

Next day we started at 9 a.m., the trail rather rough, over some high
benches and spurs; at noon we crossed Mad river on a substantial bridge
built by the surveying parties; beyond this the valley is contracted by
the slopes of a mountain of trap rock; this passed, it widens out again,
and at 2:30 p.m. we lunched on a small round open prairie; beyond this
the slopes are much cut up with lateral ravines. At 6 p.m, just as it was
getting dark, we came to a long bridge close by the river, consfructed by
the surveying parties and leading on to an extensive flat with good pas-
ture ; here we encamped. (No.15.) ‘

Monday, 28rd September.—A sharp frosty wmorning; we started at 9
a.m., and at one p.m. reached the camps of the U and V parties, where I
met Mr. John Trutch. Here we camped (No. 16), and during the after-
noon I examined the plans and profiles of the U and V parties with Mr.
Trutch. The V party, under Mr. Dewdney, had completed their survey
to Albreda lake, and were returning to Kamloops; the U party expected
to complete their survey next day. '



128

I had hoped to reach the former party before they left Albreda Lake,
as I wished to make some explorations for a pass eastwards to the head of
Clearwater or Quesnelle lakes; but the difficulties I had met on my way
had thrown me a week behind the time I expected to reach that point,
and thus I missed the opportunity of having this important matter cleared
up, and it was too late in the season to take the party back _

Tuesday, 24(h Seplember. We started at 8 a. m., and Mr. Trutch having
furnished us with fresh horses we went at a good pace; soon after noon
we met yourself and par!y near the head of the canyon, more than a
hundred miles south of the point where I intended to meet vou, but you
arrived sooner than expected, and I was some days behind time; I thus
missed the present opportunity of seeing the whole of the District under
my charge ; but as you had seen Mr. Moberly near the summit of the Yellow
Head pass, and Mr. Mohun with party T a little farther south, and given
them full instructions, there was no necessity for my going on at present,
I therefore turned back with you and we reached Mr. Trutch’s camp the
same evening.

The U and V parties had now connected their surveys and were pre-
paring to return to Kamloops.

JOURNEY FrROM NoORTH THOMPSON TO VICTORIA,
(In company with Mr. Fleming.)

Next morning we started down the valley, and at noon on the third
day’s journey we reached the junction of the Clearwater and Thompson
rivers, where we left our horses, and at 1 p. m. Friday, 27th Sept., we
embarked on a large boat built by the surveying parties for carrying sup-
plies, and now, manned by four good oarsmen, we dropped rapidly down
the river and had a good opportunity of seeing the railway line surveyed
and the character of the country; next day at 9 p. m. we reached Kam-
loops, where we were received by Mr. Tait, in charge of ihe Hudson’s
Bay Company’s Post, and sumpiuously entertained.

Morday, 30th September. We went by boat down the Thomson river
and by the south shore of Kamloops lake, examining the line surveyed for
the rallway in 1871 to a point beyond the high cliffs, where Mr. Tait had
horses waiting for us, by which we reached Navannah’s ferry at sunset;
I remained there that night, but yourself and party went on the same
evening to Cornwall’s, where you were met by His Honor the Lieutenant
Governor and where I joined you next day. Here you gave instructions
to Mr. John,Trutch for the U party to survey a line from Kamloops to
Nicola Lake ; and for Mr. Dewdney to take the V party to the west end of
Lake La Hache and wait instructions.

On Wednesday, 2nd October, we all started together in an extra stage
for Yale, where we arrived on Thursday evening; next day by steamer
© Onward” we reached New Westminster, here we received advices from
Mr. R. McLennan of the position of the Q and R parties, and therefore
telegraphed Mr. Dewdney to commence at the Q party’s initial point near
the west end of Lake La Hache, and survey a line eastward to meet the R
party coming from Clearwater.
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Saturday, 5/h Oclober —With the addition of several gentlemen of New
Westminister to our party, and by the kind attention of H. Nelson, Esq.,
M. P, we were conveyed to Burrard’s inlet, and taken across in a small
steamer to the extensive establishment of Messrs. Moody, Dietz & Nelson,
where we were hospitably entertained. We were then taken over the
lumber yards and saw-mills, where we saw logs of the noble
Douglas Fir, over five feet diameter cut into planks by two ecir-
cular saws, one placed vertically over the other; all the other
arrangements and machinery for manufacturing the lumber looked
very complete ; and now a steamer handsomely fitted up was in wait-
ing, in which we were taken down the inlet, round English bay, and across
the entrance to Howe's Sound ; a delightiul trip which gave us a good
opportunity of inspecting the shores of these beautiful inland waters;
meanwhile the steamer “Sir James Douglas,” Captain Clarke, had arrived
to take us up the strait, and after dinner we went on board.

Sunday, 6th Oclober.—At two a. m. we steamed out of Burrard’s inlet,
and all day up the strait of Georgia to Bute inlet ; about ten miles up the
latter we passed the camp of the depot clerk, Mr. Ross, who came out in a
canoe and informed us that the X party were camped about ten miles
farther up. Atnine p. m. we reached the head of the inlet; it was very dark,
and Captain Clarke, who had never been here before, had great difficulty
in finding the anchorage.

Next day we started at day-break and steamed down, keeping close to
the westerly shore, which we inspected carefully; half way down the inlet
we found the camp of the X party, Mr. Gamsby in charge; we went ashore
and looked over the profiles, then re-embarked and continued down the
inlet, then through the Arran rapids and by Dent island through the Cardero,
Nodales, and Discovery channels, and Seymour narrows, to Menzie’s bay,
where we anchored for the night.

In the evening we went ashore to the camp of the Y party, Mr.
Michaud in charge, where we examined the plans, and you gave instruc-
tions for further surveys; we then returned on board. Next day we
started at daybreak and, closely inspecting the coast of Vancouver Island,
we arrived in Departure Bay about noon. While the steamer was coaling
we walked by trail through the woods, three miles to Nanaimo. Some
of the party inspected the coal mines; others strolled about or called on
friends, to pass the time till the steamer arrived. : . . .

Wednesday, 9th October—We started early, and arrived in Victoria
soon after noon; we then drove to Esquimault and went on board H. M.
SS. “Scout” to visit Capt. Cator, the senior officer in command of the
North Pacific station, who received us most hospitably. We returned to
Victoria at five p.m., and the same evening yourself and party left in the
steamer * Sir James Douglas” for Barclay Sound.

JOURNEY TO QUESNELLE LAKE.
Friday, 11th October—1 received your last instructions this morning,

on board the steamer * Enterprise” (at the wharf), on which I was setting
out for the mainland. On the 16th I arrived at the Blue tent, or 127 mile
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house, where I met Mr. Dewdney in charge of the V party, to whom I
gave instructions relative to the course of the line to be surveyed from the
east end of lake La Hache, so as to cross the waggon road near the 10ith
mile, by which he would get more easily into Bridge creek valley. Next
day I reached the 150 mile house, where I met Mr. R. McLennan, who
reported the position of the Q and W parties, and we arranged to have a
line surveyed up the Chimney creek valley, on the east side of the Fraser
river. Two days more were spent in getting veady a pack train, and
hiring men to go with me to Quesnelle lake. _

Monday, 21st October.—1 started with three white men, two Indians
and a train of seven animals ; on the second days journey the trail crossed
a large farm in Beaver Lake valley, near which we camped; this valley
as lar as I could see, each way from the adjoining heights, looked remark-
ably favorable for a line of railway ; and, as I have already stated, there.
is but a short neck of land between the head of it and Horse fly valley ;
next day we arrived at the forks of the Quesnelle river; here there is a
thriving mining village chiefly inhabited by Chinese, there being only
three white men there, viz:—Mr. Oliver Hare, the constable, Mr. Barry, the
proprietor of the bridge across the Quesnelle river and Mr. Barker a
miner.

We had difficulty in getting boats fit to go up the lake at this late
season of the year, but, through the assistance of Mr. Hare, we at last
succeeded in getting one four oared flat bottomed boat, and a small skiff;
these were lying at the foot of the lake, nine miles up the river. Mr.
Hare and Mr. Barker kindly consented to go with us, which was very
fortunate, as Mr. Barker had been up to the head of the east arm last
summer, and had carefully noted every bay and sheltered place that would
serve as a harbor of refuge in case of storms, which prevail on this lake
especially at this season of the year.

Thursday, 24th Ortober—We started with our pack train on a very
rough trail up the right bank of the south branch ot Quesnelle river, and
at the end of nine miles came to still water in which the boats were lying;
liere we camped (No. 4) and I sent one of the Indians back with the
pack animals to Beaver lake, to pasture till our return.

The river for the first four miles above the forks is very crooked and
runs between high gravel benches or walls of slate rock; above this canyon
there is a land slip of clay and soft rock, leaving a face almost perpendicu-
lar, and nearly a thousand feet high ; above this the benches are low and
the slopes at an easy inclination.

Friday, 25th October.—We put all our luggage and stores into the large
boat, which was manned by three white men and an Indian. Mr. Hare,
Mr. Barker and myself, went into the smaller boat, only built for two, so
that even when well trimmed, we brought her gunwales in rather close
proximity to the water. I was coxswain, but my chief duty was bailing
out, for she both leaked and shipped a good deal of water. At noon
we reached Mitchell’s landing on the north side of the lake, and at 1:30 P.
m. we crossed the mouth of the false north arm, and passed between
Cariboo island and two small islets ; at 2:30 P. m. we reached Nim’s point
on Lynn peninsula, where we camped (No. 5) 22 miles from the foot of
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the lake. The line of the south shore of the lake for the first eight miles,
is tolerably uniform, and the slopes from the water not very steep; then
there are about four miles, in which it is rocky and broken to where the six
mile creek enters the lake. From this to Mitchell’s landing (south) is a
flat beach covered with cottonwood. Mitchell’s landing [south] is on a
bay formed by a bold headland that shoots northward from the mouth of
Horsefly river, nearly cutting the lake in two ; opposite this is false north
arm, and between it and Nim’s point lies Cariboo island.

Saturday, 26th October.—1It had blown hard during the night, and at
daybreak there were still white crests on the waves. At 7:30 we started
obliquely across the lake, making for a sheltered bay on the south shore;
we shipped a good deal of water, but in an hour we got under the lee of
Lipsett island, then passed through a narrow channel between it and the
mainland ; we then crept along shore against a light head wind, and at
10:30 a.m. came under the lee of a sandspit, where we lunched and
waited till the wind calmed down. We then went on till we came to the
headland opposite the north arm; the cross seas from both arms strike on
this, and we found it impossible to round it against a headwind, there-
fore camped (No. G) 42 miles from foot of lake. The south shore of
the lake, from where we struck it this morning, is an easy wavy line, and
the slopes not very steep. All the hills that bound the lake on the south
side are covered with timber from the water’s edge to their summits; those
on the north are higher with summits of bald rock. '

Sunday, 27th October—It had been stormy during the night, but at
sunrise had calmed down,and at 7:30 a.m , we pulled out along shore, and
in four hours arrived at Slate Island (58 miles) where the axis of the
Cariboo slate (gold-bearing) range crosses the lake. We were now near
the entrance to the first narrows, where the lake iz only from one to two
miles wide, very deep and hemmed in by bold cliffs affording no shelter;
but it was now very calm, and at one p.m. we started again, hugging the
shore, and in three hours arrived at Limestone camp (No. 7)—72 miles—
where the lake bends due north (magnetic). The first 16 miles of this
day’s journey, the shore line of the lake runs in easy curves, and though
the mountain slopes come down to the water’s edge, their inclination is
not great. Of the other fourteen miles six are bold and rocky, but, with
heavy work, practicable for railway construction ; the rest is easy.

Monday, 28th October. We were within seven miles of the entrance
to the second narrows, the weather looked threatening a storm, and we
were afraid to take our small skiff any farther, we therefore took everything
out of the larger boat to the Camp, and with a good crew, under Mr. Barker,
rowed up to the second narrows (79 miles from foot of lake) ; here I had a
fine view of the lake up the narrows (N. 45° E. magnetic) twenty miles to
the last bend of the lake where it runs due north, six or seven miles to its
head ;—we rowed about for an hour, so that I obtained views from seve-
ral points, and I compieted my sketches for the rough map of the lake
which I shall furnish you with. This narrow part of the lakc is hemmed
in by bold rocky mountains, the cliffs along the shqres rising 300 feet to
800 feet in height, in some places overhanging. _My impression is that the
lake here passes through the Cariboo range, for- directly westward were the

17
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snow capped peaks that had been on our left (north) all the way up the lake,
and a little to the south of east were the peaks, apparently of the same
range between the Thompson and Clearwater, and which, continued,
form the Gold range west of the Columbia river, There were no very
high mountains visible northwards.

Mr. Barker confirms this,—he says that the Niagara river enters the
north east side of the lake three or four miles from its head, that the f‘fmlls
of this river, entering the lake, are about 200 feet high, and for four miles
up from this the river is very rapid, then there is dead water for about
forty miles, in a wide swampy basin, where the Indians hunt beaver, &ec.

From repeated readings of the aneroid, I estimated Quesnelle lake to
be about 2580 feet above sea level.

At the head of the narrows there are two or more ridges, or terraces,
apparently 400 to 600 feet above the level of the lake, aud running paral-
lel with its upper arm, nearly north and south. From these terraces, Mr.
Barker had a view of twenty to thirty miles through a valley or pass
bearing southerly, by which he was informed the Indians travel, from
Quesnelle lake to the Horsefly river.

The Clearwater river risesin a range of mountains to the north-east
of Quesnelle lake, and nearly due east of the latter it expands into a lake,
which can be reached by a pass (the entrance to which I saw) said to be
easy and not very high. There is then only the short space between
Clearwater lake and the north or Carriboo fork of the Thompson river,
about which I can get no information, more than that there certainly is
a pass. I have only met one Indian who had travelled over it some years
ago, whenhe was too young to retain any clear recollection of it. ~This
is undoubtedly part of the Selkirk range, and I have no expectation that a
railway could be got through it without a tunnel of considerable length,
‘gut tt}}is route would shorten the line so much that it is well worth consi-

eration.

Before I had completed my sketches a stiff breeze came up the lake
and we had a hard pull back to camp ; afternoon it calmed down and at
two p.m. we started on our return journey, and made Slate Island camp
the same evening. (Camp No. 8) The snow had been gradualy creeping
down the mountain sides and nextmorning it fell within 200 ft. of the level
of the lake, and everything indicated an impending storm ; the wind had
set in to the east which was fair for us, and though the lake was rough,
all went well and at 10 a.m. on Wednesday we passed Lipsitt island ; it
was too rough to cross over to Nim’s point, so we followed the south shore
round the headland to the mouth of Horsefly river ; here we lay two hours
till it calmed, when we crossed over to the headland shooting out from the
left bank of the Horsefly, and round the same to Mitchell's landing, on the
south shore, where we camped (No. 9), sheltered from the storm that now
swept furiously down the lake. Next day, 81st October, we reached the
foot of the lake where we found a pack train returning to the forks
unloaded; by this we sent our luggage and camp equipage, and we
followed on foot to the forks and camped (No. 10.)

We made this trip from the forks of Quesnelle and back in eight
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days, but I regret that we could not go through to the Thompson river as
it was too late in the season.

We had to wait at the Forks till our pack train came up from Beaver
lake ; we then set out homewards, and by noon of the 5th November
arrived at the 150 mile house. It had been bitterly cold at our last camp
(No.12,) and now a heavy snow storm set in which lasted two days.

Here I learned that the R and V parties had joined their surveys in
Bridge creek valley, and that the Q and W parties were within a short
distance of each other in the valley of Chimney creek. I also had a letter
from Mr. John Trutch, stating that the T party had arrived at Kamloops,
from the Yellowhead pass, and that the U party would complete their
survey to Nicola river in a few days.

I immediately drove down to the 127 mile house, near which I found
the W party camped, and next day the Q party came in, having completed
their survey, and joined their line to that of the W party.

Thus an unbroken line of instrumental survey, was completed from
the Pacific coast at Bute inlet to the summit of the Yellow Head pass in
the Rocky mountains, and another line from a point in the above (at the
Junction of the Clearwater and Thompson rivers) to Fort Hope on the
Lower Fraser; and before the end of the year a line of levels was con-
tinued from Fort Hope to Pacific tide water at N. Westminster. Also a
complete survey from the head of Bute inlet down its western shore,
thence across the channels and Stewart and Valdes’ islands to the western
shore of Seymour narrows, on Vancouver Island, making a total of eight
hundred miles surveyed this season, exclusive of trial lines abandoned
and many hundred miles of explorations.

RETURN TO VICTORIA.

Thursday, Tth November—I had arranged for the conveyance of the
surveying parties to Yale, whence they could get to Victoria by steam-
boat. Some of the parties were now on their way, and the others prepar-
ing to start; the packers were collecting the stores from various points to
the depot at 150 mile house, to which I now returned and made arrange-
ments with the proprietor, Mr. Bates, to take charge of those, and also of
the pack animals during the winter.

I then took a small party and went to examine the lines that had been
surveyed across the Fraser, near the mouth of the José river and Chimney
creek, but on arriving at the Fraser we found so much ice coming down
that it was not safe to cross; we camped by the side of the river, and
next day the quantity of ice coming down was much increased. Ther-
mometer 20° below zero: a band of horses and mules that we had sent up
to Soda creek, to be put across the river by the steamboat, returned, as the
steamer had not come down, but was laid up for the winter some miles
above.

We therefore returned to the 150 mile house, and I remained there
till everything was stored and the packers paid off and sent home.

Monday, 18th—We started homewards in a large sleigh provided by
Mr. Bates. At Clinton the party went on by the stage, but I remained over
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a day to settle some business. At Cornwall’s I met Mr. Watt, just return-
ed from Kamloops; all the other parties above alluded to were now before
us, and on the 25th November we arrived at Yale, thence by the steamer
“Onward” (the last trip of the season) to New Westminster, and next day
by the “ Enterprise” to Victoria.

EXPLORATORY SURVEY FOR LINE OoF RAILWAY ON VANCOUVER’S ISLAND.

Remaining in Vicforia till the surveyors were fairly at work on their
plans and profiles, I left on the 10th December by the steamer “Sir James
Douglas” on her regular trip to Comox, where we arrived the same even-
ing. The steamer was then put at my service to visit the surveying
parties on Valdes island, where we arrived on the evening of the 11th and
anchored near the camp of the X party—Mr. Gamsby in charge—I spent
several hours in the camp examining plans and profiles. I then instructed
Mr. Gamsby to continue his surveys, by a line which I marked on the chart,
towards Seymour narrows, and endeavour to connect with Michaud’s /party
(Y) who had gone there a few days before to work back, and to whom I
sent an Indian messenger with .instructions respecting the arrangements I
had made.

Next morning at daybreak we started down the strait (noting the
character of the shore on our way) till we arrived off Comox, where Mr.
Horne (in charge of the Hudson's Bay Co’s. post) met us with a canoe and
some Indians, which he had engaged for us for our trip up the Courtenay
river. Here we left the steamer and proceeded to the Company’s store
to complete our party and outfit; the same evening we procured a canoe
and went about two miles up the river and camped (No. 1) on the right
bank. The party comprised myself and Mr. John McLennan (of the
Commissariat) three Indians and a Kanaka (Sandwich Islander).

It had been my intention to cross Vancouver island by the great Central
lake and Somass river to the head of the Alberni canal (Barclay sound) and
return by Horne lake and Qualicum river; but I could not get Indians to
go with me, they s2id it was too late in the season, and indeed the moun-
tains were already covered with snow well down their slopes; and these
four were all I could get to go with rce, and they only agreed to go to the
head of the first lake. )

 Saturday, 14th December—We started soon after daybreak, leaving our
canoe, as the river above this point is a succession of rapids and not navigable.
The Indians carried our blankets, stores, &c., on their backs, and our pro-
gress was slow, as we followed the banks of the river, where there was
hardly any trail, but a_good deal of fallen timber, and, in swampy places,
aﬁ thigk undergrowth of brush ; we made about seven miles and camped—

0. 2.

Next morning, after travelling about a mile and a half, we reached
the outlet of Farquhar lake, where we made a raft and crossed to the
north bank; then, to avoid the rocky bluffs which project into the lake
and prevent a passage by the shore, we took a line that led us a consi-
derable distance inland, among the hills and to heights from three
hundred to six or seven hundred feet above the level of the lake; the
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travelling was pleasant as these hills were covered with grass and dotted
with trees singly or in clumps, but the country is much broken up by
numerous ravines which we threaded by the assistance of the deer tracks;
In less than an hour six deer had crossed our path, one of which the
Indians shot and dressed for our use; we then descended by a ravine, and
at 8 p.m. reached the shore of the lake about four miles above its outlet—
here we camped (No. 8.) :

Monday, 16th December.—I left Mr. McLennan and three men to
construct a raft, and taking an Indian and a gun with me, I followed up
the lake several miles; we started several deer, a black bear and an elk;
leaving the Indian to hunt the latter, I ascended the mountain rising from
the bend of the lake to the height of 1,600 feet above the level of the sea.
From this point, I could see several miles up the valley, at the head of
the lake, and with my telescope could trace the depression, in which lies
the chain of small lakes forming a pass between lake Farquhar and the
great Central lake, the surplus waters of which flow by the Stamps and
Yomass rivers into the Alberni canal, on the west coast of Vancouver Island.

This is one of the routes, and probably that affording the best grades,
by which the west coast of Vancouver Island could be reached by a railway
in connection with the Bute inlet route across the mainland. Commencing
at Seymour narrows, where the mountain slopes come down in a rugged
line to the waters edge and rounding Menzie's bay, a plain extends along
the shore of the strait to Courtenay river, narrow at first, then expand-
ing to six or seven miles in breath, and—as seen from the deck of the
steamer—apparently rising fifty to one hundred feet above the sea level.
A great part of this plain is densely covered with timber, but
approaching the Courtenay river, there is a considerable quantity of prairie
land, and on the river some fine farms are under cultivation.

So far, the country from Seymour narrows is very favourable for a
line of railway : ascending the Courtenay river to Farquhar lake, there isa
rise of 250 feet in about six miles; but keeping in the gravel benches
close to the river there would not be much heavy work in constructing a
railway ; this valley is timbered with fir, hemlock, cottonwood, cedar and
a few white pine, generally of large size. :

The line would then follow the north shore of the Farquhar lake, and
at two or three places would encounter rocky cliffs of irregular outline,
half a mile to a mile in length, and so high that probably some tunnelling
would be necessary, and a considerable amonnt of rock excavation.

This lake passes through the Beaufort range of mountains; the hills
beyond do not appear so high, and swell with a softer outline, but the pass
looks narrow, and I should expect some rather difficult work before reach-
ing the great Central lake, and also on the shores of that lake, though the
Indians assured me the banks were not very high.

Having completed my observations I began to descend, and met my In-
dian, who had shot two deer, but the elk had escaped him ; we reached the
camp abouttwo p.m., and found the raft completed ; after lunch we embark-
ed, and it being calm we went along rapidly and had a fine opportunity of
observing the character of the shore, which for about two miles is very
rough : bold cliffs in many places projecting into deep water; in.two hours
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we reached the outlet of the lake and began to descend the river, but had
scarcely gone a mile when we came to afall or short rapid over twenty feet
in height; we left our raft and set it adrift, it stood the shock, but sheered
over to the other side and got fast among some driftwood, so we l;ad to
tramp again ; night coming on we camped (No. 4), anrd next day without
any incident we reached our canoe and camped (No 5.) A sharp frost
had set in and it was very cold, but with a good fire and some Indian and

Kanaka songs, the long evening passed pleasantly.

Wednesday, 18th December—We paddled to the Hudson’s Bay Co’s. post,
and settled our account, then down the bay and camped (No. 6) on a point
opposite the steamboat anchorage, to await the arrival of the “Sir James
Douglas.”

Here we found the Y party encamped—they had arrived from Valdes
island at two a. m. this day. The “Sir James Douglas” arrived in the
evening, and I arranged with Captain Clarke the day for him to go to
Valdes island to bring off the party X. I then discharged our Indians
and sent off a canoe with provisions for Gamsby, and instructions where
to be with his party on the day fixed by Captain Clarke for bringing
them off.

Next morning we embarked on the “Sir James Douglas” and started
for Nanaimo at daybreak, Captain Clarke kindly keeping a course that
gave me the best opportunity of inspecting the-coast between Comox
and Nanaimo.

I found this a densely wooded plain, similar to that between Seymour
narrows and Comox. Passing the Qualicum river, I could trace the pass
by Horne lake to the Alberni canal, which I think would present some
very heavy grades for a railway, as the pass looks high and the distance
across is saort.

Approaching the harbor of Nanoose, the line would have to be taken
some distance inland (as I have laid it down on the chart) to avoid a high
hill that lies close to the shore, but behind which the land falls off to a
lower level. We arrived at Nanaimo in the afternoon, left the steamer
and went to a hotel.

Friday, 20th December—We hired a horse and waggon, and drove, on
the road to Nanoose, about six miles to Dunsmoor & Diggle’s coal mine,
taking levels with the aneroid. The country is broken and hilly near
Nanaimo, and there would probably be some rather stiff grades, but not
very heavy work. At Nanaimo we took in supplies, engaged a canoe and
three Indians, and on Saturday morning started them down the strait
with our luggage and stores, with orders to be at the head of Oyster har-
bour on Sunday morning.

I engaged ancther canoe, and, accompanied by Mr. Ferguson, junior, we
paddled along the shore of the strait aad up the Nanaimo river to the bridge ;
thence we went on foot by trail to his father’s farm house in the woods, a
few miles from Oyster harbour, where I stayed over night. Next morning
we walked to the head of Oyster harbour, about four miles of a rough
tramp, without any trail; our Indians were not there, but an Indjan

family were just starting for their village, about three miles down, on the
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tongue of land forming the north side of the harbour; we went with
them and there found our men.

Mr. Ferguson left me here. It was now very cold, with a stiff breeze,
and we had a hard pull (some two miles) across the mouth of the har-
bour ; then along the shore against a strong headwind, with hail and snow.
At sunset we camped by the side of a stream on a sheltered spot.

Monday, 23rd December —It had been very stormy all night, and on
rising this morning, we found the ground covered with over a foot of
snow, and it wasstill falling fast. We breakfasted at daybreak and started.
After paddling two hours in a heavy swell, we entered Horseshoe bay and
got shelter in the house of Mr. George Askew; the snow fell heavily all
dav, and it was now too deep to continue the survey at present, so I paid
off the Indians and they started for home with u fair wind.

Next morning, the “ Maude” steamed into the bay with Mr. John
McLennan on board, whom I had left at Nanaimo with instructions to
come by this steamer and pick me up somewhere on the coast; we arrived
in Victoria, at 5 p.m. Christmas eve. - '

At Nanaimo, the land is high and the railway line would have to be
taken either close to the shore, where it is much broken up by deep
ravines, or up near the coal mine, with probably a steep grade down to
the Nanaimo river; thence to the head of Oyster harbour, the ground is
generally low and tolerably uniform.

From Oyster harbour, the mountain slopes come to the water’s edge,
and the line would have to hug the shore till within a short distance of
Horseshoe bay ; it wculd then strike across a tongue of land and touch
the head of the bay, then be deflected inland to avoid a range of hills
lying on the coast between that and Cowichan ; there would probably be
some stiff grades between Horseshoe bay and Cowichan, but not very
heavy work.

On the 24th February, 1873, I resumed my survey of the coast line
and, accompanied by Mr. John Truteh, went over the country between
Esquimault harbour and the head of Saanich inlet; the distance is about
eight miles; in the middle lies Langford lake, on a plateau about 200 feet
above the level of the sea. The greater part of the ascent from Esqui-
mault harbour would have to be made in a distance of two or three miles.

The descent to Saanich inlet is all within about the same distance, by
a narrow valley or canyon; but as there is no object in getting down near
to the water level at the head of the inlet, the line might be taken well up
the slopes to reduce the grade ; the slopes are however rocky and in some
places very irregular.

March 1st—On board the steamer “ Sir James Douglas,” Captain
Clarke, I completed the reconnoissance from the head of Saanich inlet
along the west shore to Mill creek, where the line from Cowichan would
come in, as shewn on the chart. On the whole of this distance, about
twelve miles, the rocky slopes of the mountains come down to the water’s
edge. On the first six miles from the head of the inlet, the rocks are
precipitous, irregular and broken in outline, so that there would be heavy
rock excavation and one or more short lengths of tunnelling. On the
remainder of the distance, the inclination of the slopes is easier:and the
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coast line more regular, so that the work of construction would be com-
paratively licht. .

From Mill creek to Cowichan the irregular breken line of the coast
could be avoided by running a line one to two miles from the shore, as
shewn on the chart, where the land appears comparatively low and uni-
form ; this would shorten the distance and avoid some heavy works.

On the whole, the country from Seymour narrowsto Nanaimo, about 98
miles, is very favourable for a line of railway; the excavations of rock and
earth would not be heavy, and the only bridging of importance would be over
the Courtenay and Qualicum rivers, neither of them over 60 yards wide.

From Nanaimo to Cowichan harbour, about 85 miles, the excavations
would be rather heavier, but the bridging light.

From Cowichan to Esquimault, twenty-five miles, the rock excavations
would be heavy.

Taking the whole line from Seymour narrows to Esquimault—about
160 miles—the average of the works would be moderate, and [ think lighter
than the average of those of the Intercolonial Railway. I have laid down
the projected line of railway from Seymour narrows to Esquimault, on the
Admiralty charts herein referred to, sufliciently close for all present
purposes, so there is not much need for any further surveys in this quarter
until actual construction is authorized.

GENERAL PHYSICAL FEATURES OF BrRITISH COLUMBLA.

To assist in explaining the character of the several lines surveyed and
explored, a brief description of the position of the mountains and rivers in
British Columbia is necessary ; but this, from the limited information we have
at present, must be very general, only noticing such subdivisions or minor
mountain ranges as have come within the scope of our surveys and affected
the courses of the lines surveyed.

- The great mountain zone, running parallel with the shores of the
Pacific Ocean, which distinguishes the western side of the North
American  Continent, may be said to consist of two distinet
chains, cach chain composed of several separate ranges, not always con-
tinuous, but very irregnlar and broken ; sometimes having the appearance
of separate mountains grouped in various lines, straight or curved; and,
especially in the Cascade chain, often presenting an irregular wild sea of
mountains.

These mountains do not, as is generally supposed, decrease in height
towards the north (at least up to the 55th parallel of latitude).

. On the contrary, the peaks of the Rocky Mountains are higher in
British territory tban farther to the south, some of them, it is said, rise
12,000 to 16,000 feet above the level of the sea.
~ But the valleys or passes are much deeper in the north, thus afford-
ing better lines for road or railway; they are, however, generally narrow
at the bottom, with a rapid river flowing through, and covered with a
dense growth of timber, rendering them difficult to explore or survey.

First.—The " coast chain, generally called in British Columbia the
Cascade range, and southwards the Sierra Nevada.— runs generally
parallel to the coast; although south of the 49th parallel, in California
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and other states, there are intervals of broad plains between the Pacific
Ocean and the foot of the mountain slopes; but northwards of the mouth
of th'(_a Fraser river, along the whole coast of the mainland of British Co-
lumbia, the mountain slopes come sheer down to the waters of the Pacific.

Secondly. The Rocky Mountain chain, apparently running parallel to
the other, but really converging towards the north, till they ultimately be-
come one chain. The distance between the axis of the two chains on the
line of the Union and Central Pacific Railways is about 900 miles, while
on the lines surveyed for the Canadian Pacific it varies from three to four
hundred miles.

Between these two chains is an elevated undulating plateau, ranging
from three thousard to four thousand five hundred feet above the level of
the sea. This is much broken by lakesand spurs from the main moun-
tain chains and inferior parallel ranges, and by deep valleys, through
which flow the rivers on their course to the Pacific Ocean.

The breadth of the coast chain on the lines which we have surveyed
is from 100 to 120 miles from the inlets of the Pacific coast on the west to the
foot of its eastern slope. The western slope is indented with numerous
fiords or deep water arms of the sea, running 30 to 60 miles into the moun-
tain chain, and the main ranges are a chaos of bold rugged mountains
of bare rock rising abruptly and {erminating in irregular masses of snow
capped peaks from 6,000 to 10,000 feet above the level of the ocean.

On the eastern slope of this chain and extending on the plateau be-
tween it and the Rocky mountains, is a belt varying in breadth, but
probably averaging over one hundred and twenty miles, which is sheltered
from the rain clouds coming from the west by the great elevation of the
Cascade mountains; on this but very little rain falls, and there is conse-
quently scarcely any underbrush, and the larger trees, chiefly firs, are thinly
scattered singly or in clumps, giving the whole country a park-like appear-
ance. This is the celebrated bunch-grass region on which there seldom falls
more than a foot or eignteen inches of snow ; and cattle, horses and mules,
are pastured out on it all the winter, getting no other feed but what they
can pick up from the bunch-grass and white sage, or wormwood, that grows
on the slopes of the hills. This belt extends at least as far north as the
Chilcotin lake, beyond the 52nd parallel, but there the grass is inferior,
and southward it extends far into United States territory.

On the western slope of the Rocky mountains, and on the high plateau
between them and the coast chain, several large rivers have their sources.
Those flowing westward or southwest have cut their way through depres-
sions in the coast chain to the Pacific ocean. The Peace river alone has
cut directly through the Rocky mountain chain and flowing northeasterly
joins the Mackenuzie, which issues in the Arctic ocean. Of those flowing
westward, the principal are the Naas, Skeena, Bella Coola, (Howing into the
Bentick arm,) Homathco (into Bute inlet) and the Fraser. The Columbia
river also flows through the coast chain, but although it rises in British
Columbia its lower course is in United States territory.

It is obvious that, by following the course of one of these rivers
the nearest approximation to a uniformly descending grade from a
pass through the Rocky mountains to the Pacific coast will be obtained.

18
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But unfortunately, though the rivers (especially the Fraser) de-
scend with tolerable uniformity, the valleys in British Columbia—every-
where narrow—do not leave much margin between the rivers and the
foot of the slopes of the hills or high plains that bound them ; a_nd as tl-le
rivers roll onward to the ocean, cutting deeper into the earth, this margin
becomes more and more contracted till, on entering the foot hills of the
Cascade chain, it entirely disappears, except where depressions have
been made by lateral streams, and the valley becomes a mere gorge
or trough, the slopes of its banks rising in a succession of benches of
clay or sand mixed with gravel or boulders, with here and therea rocky
spur or bluff protruding into the river These benches rise from 200 to
1,000 feet above the level of the river, and where they consist of drift qlay
sometimes come down in great masses after heavy rains, and for a time
dam it up. In places the benches have entirely disappeared and the
slopes rise directly from the water’s edge from 1,000 to 2,000 feet in helght,
at various angles, according to the compactness of the materials of which
they are composed. Down these slopes, boulders, gravel and disintegrated
rocks from the mountains above, are ceaselessly rolling, rendering it very
difficult and expensive to construct a railway and maintain it afterwards.

In passing through the main ranges the river sometimes rushes in a
torrent for miles between perpendicular walls of solid rock, from twenty
or thirty to several hundred feet in height; this is called a canyon; some-
times the rocky slopes are tolerably uniform, but often they are broken
with bold projecting spurs and deep lateral chasms. '

The benches mentioned above—of which there are generally three on
the Fraser and its larger tributaries—evidently mark the height of the
Water at successive periods. I noted similar benches being formed on
the edges of lakes and the still water of rivers, by the fragments of rocks
that are continually rolling down the slopes of the mountains. The
upper benches of the Fraser and its tributaries, more than 150 miles
apart, I found by repeated readings of the Aneroid, to be all about the
same level, viz: 2,400 feet to 2,500 above the level of the sea. So that
these rivers at some remote period must have formed a connected serics
of lakes, amongst which the higher lands would appear as islands.

As these rivers at successive periods burst through some rocky barrier
in the Cascade chain (possibly assisted by volcanic action or other disturb-
ing cause) they would subside to the level of another barrier and form
new benches on their margin, and so the process continues, the rivers con-
stantly approximating nearer to a uniform inclination throughout their
course to the ocean. ’

The Fraser at present has the nearest approximation to uniformity of
descent, but the process is going on rapidly in other rivers as described in
my survey of the Homathco canyon. In'the earlier periods there must
have been waterfalls in the Cascade ranges of awful grandeur.

I have stated that the Peace river Hfows through the
Rocky Mountain chain, and this is certainly the lowest pass
through these mountains. The Giscome portage, between its southern
source, at Summit lake, and the Fraser river, is 8 ° miles in
length, and less than 2400 feet above sea level. So that taking a
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poiqt well down on the Peace river east of the Rocky Mountains and fol-
lowing that river up to its Southern source, then across the Giscombe
portage to the K'raser river, and descending the same to Pacific waters, is
undoubtedly the line of lowest altitude from the plains of the Northwest
territory east of the Rocky Mountains to the Pacific Ocean.

There is another line branching out of this, said to be of comparatively
low altitude, viz :—

From McLeod’s lake mnear the Southern source of the Peace river,
westwards by Stewart’s Lake and up the Nechaco river to a chain of
unexplored lakes extending to the Cascade chain of Mountains; following
these the line would then pass through the mountains by the Dean river
and channel to the Pacific Ocean.

But of this route, scarcely anything is known except from the crude
reports of Indians.

The only reliable information we have of this part of the country is
from the report of an exploratory survey by Lieut. Palmer, R. E., in 1862,
from the Bentick arm, by the Bella Coola river, and across the Chilcotin
plains to Fort Alexandria, on the Fraser. He found the ascent from the
Pacific waters through the Cascade chain to the central plateau so abrupt
as to be unpracticable for a waggon road ; the plateau at the head of the
precipice being 8,840 feet above the level of the sea.

The Bentick arm and the Dean channel are two branches of the
larger channel entering the Pacific by Fitzhugh sound.

The Dean channel and river pierce the Cascade chain 30 to 40 miles
farther north than the Bentick arm and Bella Coola river, but the country
traversed by each is in all probability very similar in character.

There are several passes through the Rocky Mountain chain,
giving access from the North West Territory to British Columbia; some
of these are too far south to be eligible for a line of railway to the Pacific
coast within the boundaries of that Province.

Of those which are more favourably situated, I give the following
with their approximate altitudes above the level of the sea, commencing:
with the most southerly and taking them in consecutive order northward,

viz :—

1 HoWSe PasS.ceceecssvncessiencanns Altitude 4,500 feet.
2 Athabasca. ceeveeevianiiiniannes oo “ 6,025 «
3 Yellow Head..ccocvoceveeernnennes “ 3,746 «
4 Smoky River.........eeeeeeennnens “ not known ¢
5 Pine River or Indian pass..... * ¢ “
6 Peace river.............. ceveeener “under2,000 «

We have surveyed the Howse and Yellow Head passes only, and
with the latter all the surveys of 1872 were connected.

The eastern slope of the Rocky Mountains, from the foot of the main
rocky ranges is a long gently inclined plain or series of steppes, and
either of the above passes could probably be reached from the east
with moderate grades. But on the western slope the country is
much more difficult. The Athabasca pass is too high to be con-
sidered eligible for a railway route, The Howse pass debouches on



142

-

the Upper Columbia valley, almost at right angles to it and with a very
rapid descent, as shewn by the surveys made of this pass in 1871; and as
there is little probability of a pass being found across the Selkirk range
between the upper and lower arms of the Columbia river, a line of
railway through the Howse pass would, on entering the Columbia valley,
have to turn at a sharp angle and follow the course of that river on anorth
west course about 100 miles to the great bend, at the Boat encampment,
and there make another sharp turn, and run in an almost opposite direction
for about 85 miles to the Eagle pass, through the Columbia or Gold range,
by which a connection could be made with the valleys of the Thompson
and Fraser.

The situation of the Yellowhead pass is much more favorable. It is
entered from the east by the valley of the Athabasca to Jasper House; it
‘then follows up the same valley nearly due south to its junction with the
Caledonian valley, thence up the latter, due west to the summit ofthe pass.
Beyond this the valley continues westward by a gentle descent to Yellow-
head and Moose lakes. These lakes receive the first tributaries of the
Fraser, and from Moose lake that river issues in a stream 50 to 60 yards
wide, which is joined by another branch of greater magnitude from the
north before it reaches Téte Jaune Cache. Here it encounters the Selkirk
range, or an apparent continuation of the same, sometimes called the
Cariboo range, by which it is deflected to a northwest course, in which it
continues nearly 200 miles through a deep valley, completely severing this
range from the main chain. Having turned this at the great bend, the
river then flows almost due south for nearly 400 miles, thence westward
till it enters the Strait of Georgia below New Westminster.

Standing on an elevated point near Téte Jaune Cache, the deep val-
ley of the Fraser is seen stretching away to the northwest as far as the
eye can reach ; then, facing round to the opposite direction, the valley is
continued almost in a straight line by the Canoe river to the great bend of
the Columbia, at the Boat encampment; thence up the Columbia in the
same direction to its source; and thus the great chain of the Rocky Moun-
tains is cleft longitudinally by a continuous line of deep valleys over 400
miles in length.

The portion thus severed from the main range is scarcely
inferior to it in altitude, and is equally rugged and broken ; it is that
terrible snow peaked range seen stretching away from Téte
Jaune Cache, so graphically described in Milton and Cheadle’s “ Northwest
Passage by land.”

On the westerly flank or foot hills of this range are the gold bearing rocks,
extending south easterly to the boundary of British Columbia, and north
westerly In the same line as far at least as the 56th parallel of latitude, and
probably much farther. Fortunately, there is a remarkable depression in
this range, affording an eligible line for the railway from the Fraser valley
at Téte Jaune Cache—by Cranberry and Albreda lakes—to the north
branch of the Thompson river.

This depression or gap is from three to four miles wide from Téte
Jaune Cache to the crossing of the Canoe river, and its elevation is not
much higher than that of the Fraser valley; thence to Albreda lake the
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valley is narrow and more elevated as it crosses the water-shed between the
tributaries of the Fraser and Columbia rivers.

The north branch of the Thompson river rises within 85 miles of the
bend of the Fraser, at Téte Jaune Cache, and flows south easterly, while
the Fraser takes a directly opposite course, and the two rivers, after flow-
ing many hundreds of miles, unite at Lytton, having circumscribed an
egg-shaped space about 300 miles in diameter from north to south, and 120
miles from east to west; this space includes the Cariboo mountains, and
the whole of it has a high elevation, indented with numerous deep valleys
and lake basins.

The direct line to connect the Yellowhead pass by railway with Bute
inlet, would cross near the centre of this space from east to west, and it is
here that we have met with the greatest difficulty on account of the great
difference between its altitude and that of the Thompson and Fraser val-
leys which enclose it.

The Quesnelle lake and river, and the Horsefly and Beaver valleys,
offer eligible lines, but the heads of these are separated from the Themp-
son river by a very high mountain range, across which we have not yet
found a practicable pass. The line surveyed is from fifty to sixty miles
farther south, which considerably lengthens the distance, and has other
objectionable features, which will be seen in the description of the several
lines surveyed.

The Fraser river and its tributaries drain an area of nearly 100,000
square miles ; it is on the eastern and southern portion of this space, and
in the Homathco valley, flowing into Bute inlet, that our surveys and ex-
plorations in British Columbia have been made this last year, embracing
the leading features of mountain and river over an area of about 40,000
square miles.

(o]

DESCRIPTION OF THE ENGINEERING CHARACTER OF THE
LINES SURVEYED.

YELLOWHEAD PASS EASTWARD.

Our surveys make the summit of the Yellowhead pass 3746 feet above
the level of the sea.

Plans and profiles have just come in from Mr. Walter Moberly, the
engineer in charge of the S party, who are working from the summit of
this pass, down the eastern slope of the Rocky Mountains, towards Ed-
monton.

From the summit, the line follows the Miette River down the Caledo-
nian valley to its junction with the Athabasca, a distance of 18 miles,
with a total fall of 352 feet.

In the first nine miles and a quarter the. fall is only 141 feet, with
light work; in the next two miles the fall is 120 feet, but by a slight de-
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viation of the line a grade of 1 per 100 can be obtained without heavy
works. The rest of the distance to the Athabasca is by easy descending
grades, nowhere exceeding 30 feet per mile, and the works will not be
heavy.
’{‘he line follows down the left bank of the Athabasca river, eleven
miles, where it crosses, and then follows the right bank. The grades on
this portion are easy, and the works will be light; but just below the
crossing the river washes the foot of a range of high rocks for nearly a
mile, on which there will be some rather heivy rock cutting ; thence
down to the crossing of Rocky river, opposite Jasper House, the grades
will be remarkably easy and the works light. The distance from the
summit of Yellowhead pass to this point is 40 miles and the total fall 442
feet, making an average descent of 11 feet per mile.

From Rocky river the line runs across low sandy flats for a mile and
a quarter, where it strikes the foot of Miette rock, which is washed by the
overflow of the Athabasca for about a mile and a haif. On this portion
there would be some very heavy rock excavation, but it is an open ques-
tion whether the line should not be kept on the other side of the river till
this point is passed, so as to avoid the heavy work here, as well as at a point
further up, also the bridging of Rocky river.

The survey at the date of Mr. Moberly’s despatch, 27th February,
1878, was carried six miles beyond Miette rock to Fiddle river. The total
distance from Yellowhead to this point is 49 miles, and the fall 442 feet;
the extreme points of the last 8% miles being on the same level, connected
with undulating grades. The works on this portion will be light,

0
BRITISH COLUMBIA SECTION.
YELLOWHEAD PAsS WESTWARD.

*From the Yellowhead pass by the Thompsor and Fraser rivers to Burrard's
tnlet, on the Pacific coast.

From the summit of the Yellowhead pass the line follows down the
valley nearly due west to the head of Moose lake, 18} miles, in which the
fall is 844 feet; on the first 23 miles the fall is about 45 feet per mile to
Yellowhead lake, thence along the shore of the same 3% miles level, leaving
the average fall for the rest of the distance 20 feet per mile. ‘

The line follows the north shore of Moose lake 8 miles to its outlet
at the west end ; on this there are easy undulating grades. The works
from the summit of the pass to this point, 27 miles, will not be heavy.

From the outlet of Moose lake there is very little fall for a mile and a
half, but thence to Téte Jaune Cache, 18 miles, the Fraser falls 924 feet
giving an average of over 51 feet per mile.

Mr. Mohun, the Engineer in charge of T party, ran the line along the
trail on the north side of the Fraser in order to reach the summit of
Yellowhead pass before the winter set in; and his profile shows no

*This is designated Route No. 2, in the Reports of January, 1874,



145

approximation to a line which could be obtained by more careful surveys,
but it gives the altitude at certain well defined points from which the
average grades can be estimated.

At Téte Jaune Cache the line leaves the valley of the Fraser and turn-
ing almost at right angles follows up a valley on a southeasterly course to
Cranberry lake. The distance from Moose lake to this is about 32 miles
and the average descent 26 feet per mile. By crossing the Fraser near the
foot of Moose lake and running down its south bank a line to Cranberry
lake, with grades approximating the above, it is believed could be obtained.

It is not expected, however, that the work will be light on this
section as the sides of the Fraser valley are rough with bold bluffs and
steep slopes, and about ten miles of it runs through slate rock.

From Cranberry lake to the crossing of Canoe river, 3% miles, is practi-
cally level, as the surface of the river is only 20 feet below that of the lake ;
thence to Albreda lake, 10 miles, there is a rise of 264 feet. This is on
the watershed between the tributaries of the Thompson and Columbia
rivers, and, by our surveys, is 2,866 feet above sca level. The works on.
this section will be light. From this lake, the line follows the Albreda
river to its confluence with the north branch of the Thompson, a distance
of eleven miles, in which the descent is 430 feet. For about half the
distance, the grade on the line surveyed exceeds one per 100, but by a
slight deviation of ‘the line, the grade can be reduced to that or probably
a lower rate of inclination. '

At the mouth of the Albreda river, the line crosses the north branch
of the Thompson and follows down its right ar west bank near to its
confluence with the Clearwater, where it re-crosses to the left bank at an
angle of about 45° with 400 feet of bridging.

In this distance of 98 miles, the river falls 1,080 feet ; this fall is not
uniform, but in no case will the grade exceed 1 per 100; curves of five
degrees, or 1,145 feet radius, will have to be used in several places.  The
general character of the works on this portion will not be heavy, as the
Iine runs on low flats for about one fifth of the distance, and the rest on
gravel benches, or on the face of easy slopes; with ihe exception of about
eight miles through the canyon, where the work will be heavy. Two-
thirds of the distance through the canyon is slate rocks with short cut-
tings of 20 to 80 feet maximum depth; the balance will be very heavy
rock cutting, with a considerable length of tunnelling; but by bridging
the river twice, the tunnelling can be reduced to one of 800 feet and
another of 800 feet in length. :

About four miles above the mouth of the Clearwater, the line to
Bute inlet branches off. The altitude at that point is 1,397 feet above sea
level. '

From Clearwater, the line follows the left bank of the north branch
of the Thompson river to its junction with the south branch, where it
crosses the latter with 800 feet of bridging, altitude 1,170 feet above sea
level. It then follows the left bank of the united streams to Kamloops,
about a mile lower down.

In this distance of 73 miles, the river falls 191 feet, or under three
feet per mile,
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The grades of the line are easy and undulating, only varied in passing
from one bench to another of different height, or in rising over a rocky spur
to reduce the quantity of excavation. _

The heaviest work in this section commences about 11 miles below
the mouth of the Clearwater, and continues for about four miles, in
which there are a number of spurs of compact slate rock to be cut through,
in lenghts of 300 to 800 feet, and from 15 to 30 feet maximum depth :
amongst those is the Assiniboine bluff, 700 feet in length, of which about
500 feet will have to be tunnelled.

Below this, at various points, the high benches of clay, gravel or
shale, come very close to the river, and in these there will be.some heavy
cuttings in short lengths, the lower portions of which will be in slate rock;
there are about eleven miles in which this class of work occurs.

The rest of the distance, the line runs on benches and low flats, and
the works will be light; altogether this section of the line is very satis-
factory, and the works on the average will not be heavy, but medium, and
might almost be classed as comparativelv light.

The distanee from the summit of the Yellowhead pass to Kamloops is
255 miles ; this, with 45 miles surveyed eastward, from the same pass,
to Lac a Brulé, beyond Jasper House, making a total length of 300
miles of line, in which is embraced the whole of the Rocky Mountain
chain, which cannot be considered as other than remarkably favourable.

The work on the average is not heavy and far lighter than could ha}:e
been expected in view of the gigantic mountains which hem in the
valleys, often threateningsto bar a passage altogether. On the whole of
this three hundred miles there need be no grade of a greater inclination
than 1 per 100 or 52.80 feet per mile, and the whole lineis on a compara-
tively low elevation, the highest point being 3,746 feet above the sea level.

On the Union and Central Pacific railroads, in the United States, more
than a thousand miles of the line is above that level, and at several points
it reaches more than double that height.

After the junction of the two branches of the Thompson river, near
Kamloops, the joint current flows nearly due west for about 40 miles,
then southward about the same distance to its confluence with the Fraser
at Lytton, and thence the latter flows through the Cascade chain to the
Pacific Ocean. The line surveyed follows the left bank of the Thompson
river down to Kamloops lake, about seven miles, with easy grades and
moderate work ; thence along the south shore of the lake: about a mile
and a half down it encounters a range of voleanic rocks five miles in
extent; on about half this distance, the perpendicular basaltic cliffs
project into deep water with very irregular outline ; in this section there
would be very heavy rock excavation, including a onsiderable length of
tunnelling.

The length of the lake is about 18 miles, and its altitude about 1,130
feet above the sea ; from this the line continues on the left bank of the
Thompson river, which, as we descend, is a succession of benches varying
from twenty to several hundred feet in height, much broken up by deep
lateral ravines; and frequently the higher benches come close to the river,
terminating in broken slopes of clay, gravel or loose rock, varied at inter-
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vals with bold spurs of solid rock shooting right into the river and
diverting its course. Altogether this section from Kamloops to Spence’s
bridge, where the waggon road crosses, a distance of T0 miles, is very
unfavorable ; on it there would be a number of steep undulating grades and
‘generally heavy excavations and embankments.

From Spence’s bridge downwards about fourteen miles the line
becomes more and more difficult ; thence to the junction with the Fraser
at Lytton, and down the latter to Yale, a distance of 65 miles, the valley
has all the worst features of rocky canyons, bold bluffs, high benches,
serrated with deep lateral ravines, shifting slopes of gravel and loose rock,
already described as characteristic of the valleys of those rivers cutting
directly through the coast chain of mountains.

The construction of a railway through this section would require an
excessive quantity of rock and earth excavation, heavy bridging and long
lengths of tunnelling, altogether lorming such a continuous succession
of very heavy works as to render this line almost impracticable on account
of the great cost it would entail; and though this is the line giving the
best grades that can be obtained through the Cascade chain of mountains,
it should not be adopted till exhaustive surveys are made of all the other
most promising passes across this chain of mountains.

From Yale downwards, past Fort Hope, till the Harrison river is
passed—about 35 miles—the work would be lighter, but should still be
classed as heavy work.

From Harrison river to New Westminister and Burrard’s inlet, 60
miles, the valley of the’ Fraser opens out to several miles in breadth, with
very rich low flat lands on either side of the river. The work on this
section would be comparatively light, with easy grades, although a good
deal of bridging would undoubtedly be required.

" The Harbour of Burrard’s inlet and the outer basin of English bay
are so well known as possessing in a high degree the requisites for a rail-
way terminus that no description here is necessary.

O
19

% Loop Line from Kamloops, by Nicola Lake, to Fort Hope.

~ This is a deviation of the last line to avoid the worst portions of the
Thompson and Fraser rivers, by endeavoring to cross the mountain chain
through one of those passes or depressions in the main range, from which
the streams flow down either slope in opposite directions—instead of
directly through the mountains, like that of the Fraser.

The summit of such passes can seldom be reached without very steep
grades, but as the valleys by which they are approached are not so deep,
some of the worst features of bold bluffs and deep rocky canyons are avoid-
ed, or only met with in a modified form.

*This is designated Route No, 1, in the Reports of January, 1874
19
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This line commences at a point on the last line (No. 1) about three
miles above Kamloops, and.taking a southerly course for about three miles
it crosses the south branch of the Thompson river, thence it follows up
the valley of the same nearly due east, ascending the slopes that bound
the valley obliquely for seven miles, where it enters the valley of Camp-
bell creek. The grade on the first three and a quarter miles, from the
crossing of the Thompson river, rises at the rate of 1 per 100, and on the
next three and three-quarter miles, 2.40 per 100, or 126.72 feet per mile

On the whole seven miles the ground is much broken and serrated
with deep lateral ravines which, even with these steep grades, would re-
quire very heavy cuttings and embankments, and a great number of very
long culverts constructed in the most substantial manner, to carry the
heavy embankments; probably some of the deepest ravines would have
to be bridged, as much of the material is unsuited for high embank-
ments.

The average grade of these seven miles is about 92 feet per mile, but
if it were possible to get a line giving this it would be at the expense of
still heavier works.

The line follows up Campbell’s valley to the summit with ascending
grades, none of which need exceed 1 per 100, and with no very heavy
work. _

This summit is 29 miles from the crossing of the Thompson river, and
2,900 feet above sea level ; the line then follows down another valley in a
southerly direction to Stump lake, and thence to Nicola lake.

In this distance of 18 miles there are some steep descending grades,
and rather heavy cuttings, some of them 80 to 40 feet in their deepest part,
but none exceeding 1,500 feet in length, and diminishing in depth rapidly
towards each end; by a slight deviation of the line the worst of these
grades might be reduced to about 1.25 per 100 for three miles without
increasing the work.

Nicola lake is 12 miles in length and its altitude 2,120 feet above sea
level. The line follows its northwest shore with undulating grades, and
some rather heavy rock cutting, including a tunnel 900 feet long.

From the outlet of Nicola lake down the Nicola river to the mouth of
the Coldwater is 5} miles, and thence up the Coldwater valley to Summit
lake is estimated 34 miles. No instrumental survey of this section has
been made, but Mr. Dewdney, with a division of the V party, made a rough
traverse and sketch of the valley, stepping the distances, and taking the
heights with the aneroid ; he describes the Coldwater as a fine open valley,
covered with bunch-grass. The average grade on 25 miles of the upper
portion of the valley to Summit lake is estimated at 50 feet per mile, but for
eight miles the grade would be about 80 feet per mile,

The line at Summit lake is 3,620 feet above the sea level, the distance
from this by the Coquihalla valley to the Fraser river, at Fort Hope, is 33%
miles, and the bank of that river, where the line crosses, is 127 feet above
sea leYel, giving a fall of 3,398 feet, or an average grade of over 100 feet
per mile. But it is not possible to obtain a uniform grade without exces-
sivety heavy work.
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The best that could be done, according to present surveys, would be,

golliamencing at summit lake and descending to the Fraser with grades as
ollows :—

1. Grade 8.81 per 100 with rock cuttings
and embankments, maximum depth

50 t0 5 feet vevverereicreretneerieeee crrenns 3} miles.
2. 2 feet per 100 with light work........... 23 «
3.1.21 “ 100 woow 2F
4. 825 “ 100 with a continuous tun-

nel, 834 miles long, in rock and heavy

embankments.....coce vevieeens ceniiaenee. 7Tou
5. 1.25 per 100 with medium work and

one tunnel of about 1,000 feet......... 9 «
6. 0.67 per 100 with a tunnel 1,000 feet.... 2
7. 2.18 per 100 with heavy cuttings and

embankments and tunnel 7,500 feet... 4% ¢
8. Nearly level....cccoivrerriiieniiinsseiinnns o 2 o«

333} miles.

This gives five miles of tunnelling, which might possibly be reduced
by more careful surveys, but the grades are excessively heavy, and such
as could not be worked by ordinary locomotives. The snow fall is
also very deep in the upper part of ‘this valley.

At Fort Hope, the line crosses the Fraser river, with one thousand
feet of bridging, and rejoins that ot Route No. 1; the remainder of
the distance to Burrard’s inlet is common to both.

(o)

¥ From Clearwater Junction, by Canim, La Hache and Tatla Lakes,
Bute Inlet.

Thig line commences at a point on Route No. 1, about four miles
above the confluence ot the Thompson and Clearwater rivers, and 180
miles from the summit of the Yellowhead Pass, the latter distance is
therefore ccmmon to both lines,

The distance from this point to Kamloops is seventy-seven
miles by the line surveyed, on which a waggon road could
be constructed at a very moderate cost. By the river, which is navigable for
small craft at certain seasons, the distance is a few miles more.

This line traverses the fertile valleys of Bridge creek and Lake La
Hache, crossing the waggon road to Cariboo near the 106th mile from
Lillooet. It crosses the Fraser river about 16 miles below Soda creek,
from which to Quesnelle mouth, 60 miles, the Fraser is navigable by

*This is designated Route No, 4 in the Reports of January, 1874.
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steamboat in the summer, and there is also a good waggon road allkt};e
way ; both the navigation and road could be extended from Soda cree to
the railway crossing at reasonable cost; this line would also give a(ﬁ:ess o
agricultural and grazing lands in the Chilcotin and Chilanco va (?Y?) as
rich and extensive as any I have seen east of the Cascade range ; but
there are engineering difficulties on portions of it of a very grave character,
which will appear in the following description: :

The point at which this line commences is 1397 feet above sea
level ; from this it follows nearly _a northv_vest course
across the angle between the two rivers a_nd In less than
two miles strikes the left bank of the Olearwater,. Whlch. it follows wup
almost due north four miles, then it crosses the river, with 200 feet of
bridging, and follows up the right bank 18} miles to the mouth of B}'ldge
creek, with an average rise of 18} feet per mile. On the whole of this dis-
tance the line is very difficult, and to keep the quantity of rock exqavathn
within moderate limits, curves of five degrees or 1,146 feet radius will
have to be frequently used, and we have put in three curves of 955 feet,
and two of 818 feet radius; even with these we have had to ad(_)pt steep
grades, of which there are eleven miles exceeding 1 per 100, the highest of
which is 1.50 per 100 for four miles.

With these curves anl grades, the cuttings are reduced to shore
lengths, few of them exceeding 1,000 feet, with a maximum depth of 40
feet, and diminishing rapidly towards the ends. The line then follows
the valley of Bridge creek, on a westerley course, to the (_)utlet of lake
Mahoud, about 8} miles ; this is an exceedingly difficult portion, the ralley
is narrow, deep and tortuous, hemmed in with walls of basalt and trap
rock, and the average rise is 1.44 per 100, with continuous sharp curves
and very heavy rock cuttings in which is incldded a tunnel, through rock,
1,800 feet in length ; there 1s also a ravine to cross, 2,000 feet wide and
averaging in depth fully 100 feet below grade line.

Mahoud lake, is 2,074 teet above sea level, and 18 miles in length ;
the line follows the south shore, and for the first three miles, the grades
are easy, and the works will be moderate ; it then encounters a bluff of
slate rock, a mile and three quarters in length ; a large proportion of this
is a high perpendicular cliff, extending into deep water with an irregular

face ; in this there would be very heavy rock excavation, including fully
a mile of tunnelling.

From this the high bench at the head of the lake can, by a slight

deviation of the present line, be reached with grades not exceeding 1 per
100, but with rather heavy works.

Between Mahoud and Canim lakes the distance is about 5 miles, and
the line crosses the connecting stream (60 to 100 feet wide,) about a mile
below the outlet of the latter, with moderate works; it then follows up the
north shore of Canim lake, 18 miles to its head,—this shore is a serpentine
line, requiring frequently curves of 1,000 feet radius with easy undulating
grades, but the work will be rather heavy, as the cuttings, though of no
great extent or depth, will be chiefly in slate rock.
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The altitude of this lake is 2,550 feet above sea level; following
up the valley of Bridge creek, the distance is 18 miles to the watershed,
between the Thompson and Fraser rivers, 8,104 feet above sea level. The line
surveyed is too far up the north side of the valley, and has several steep
grades, which could be avoided by keeping mnearer to the stream, which
would also reduce the works to medium or rather light works. From this
summit the line still continues westward, and at three miles crosses the
waggon road ; thence down the valley to the head of lake La Hache.
with no grade exceeding 1 per 100 ; thence along the north shore of this
lake, with easy undulating grades to its outlet, by the José river; the
distance from the watershed to this point, is 24 miles and the work through-
out is generally light. Lake La Hache, is 2,672 feet above the sea level, and
from its outlet the line follows the José valley to Williams lake, 23%
miles, descending with grades of tolerable uniformity, averaging 36 feet
per mile, crossing and recrossing the stream, which is about 30 feet wide,
several times.

The line follows the north shore of Williams lake, 5 miles in length
with undulating grades and not heavy work, thence down the José valley
to the Fraser river, a little over seven miles.

Approaching the Fraser, the valley becomes deep and narrow and
the descent more rapid, so that grades of 1 to 1.60 per 100 have to be
used, but with no very heavy work.

The line crosses the Fraser at an angle of about 45 degrees, requiring
bridging 800 feet long and 3) feet above the river level, or 1,374 feet
above sea level ; it then follows the right or west bank of the river for 17
miles, in which it has to cross the face of some heavy clay slides and high
slate rock blufls, with some grades of 1to 1.20 per 100; in this section
there will be some very heavy works, including two tunnels through
limestone rock, one of 1,500 feet and the other 2,)00 feet in length.

A deviation or loop line has been surveyed from the foot of Lake la
Hache across the neck of land into Chimney creek valley and down the
latter .to the Fraser, crossing this river about 7} miles farther down than
the other line. This shortens the distance about nine miles and avoids
some of the heaviest work on the bank of the Fraser, including one of
the tunnels. This line is generally favourable till within 4§ miles of the
Fraser, in which distance it falls 500 feet, and is then on a bench 325 feet
above the level of the river, and is therefore impracticable; but it is pos-
sible that by turning down the left bank of the river, and descending
gradually, a practicable crossing might be found, and the heavy works on
this portion much reduced.

About 17 miles below the mouth of the José river the line leaves the
Fraser river and ascends the slopes of the valley obliquely for nine miles,
where it enters Riskie’s valley ; on one halfof this distance the work is heavy
with a grade of 1.20 per 100, on the other half the work is rather light.
From this point the line ascends Riskie’s valley with grades of 1.20 to 1.60 per
100 for 13 miles on to the Chilcotin plains, but with light work. For the
next 18 miles the work will be very light, with undulating grades, none
exceeding 1 per 100 ; the highest point is 8,700 feet above sea level. The
line then descends to the Chilcotin valley, 24 miles, with an average grade



152

of 1 per 100, but in some places grades of 1.20 to 1.30 will have to be used.
Un ten miles of this the work will be rather heavy, but the rest will be
light or medium. L

A Joop line has been surveyed from this point down the Chilcotin
valley and up the Fraser, rejoining the main line at the entrance of
Riskie’s valley ; this gives good grades, but excessively heavy works.

The line now follows up the Chilcotin and Chilanco valleys to the
outlet of Tatla lake, thence along the north west shore of the same, and up
the valley from its head to the summit or watershed between the Chilcotin
and Homathco rivers, the former flowing into the Fraser and the latter
into Bute inlet. In this distance of 68 miles the grades are very easy and
the work will be generallly light, the only exceptions are one rock cutting
of 600 feet feet and another of 2,000 in length.,

The height of Tatla lake is 8,011 feet, and that of the summit last re-
ferred to, 8,117 feet above the sea level. From this point the line takes a
southerly course, entering the Cascade mountains by a chain of small lakes,
nine miles to Bluff lake, descending with easy grades, and the work will
not be heavy with the exception of one rock cutting 800 feet long and of a
considerable depth.

From the head of Bluff lake for 85 miles down the Homathco valley,
to the head of the Great Canyon, the grades are generally very easy, but
there are a few short lengths of 1 per 100, and one of 1.88 per 100 for a
mile and a half, the latter however can be improved ; on seven miles of
this portion there will be some rather heavy rock cuttings on the borders
of Bluff, Middle and Twist lakes, including a tunnel 1,000 feet in length.
Of the remainder, one half will be very light work and the other
medium ; there are five crossings of the Homathco river, from 75 to 100
feet each in width. the banks of the river are low.

This point is 2,285 feet above sea level, and thence down through the
Great Canon the distance is 14 miles, with a uniform grade of 2.10 per 100;
on the whole of this the works will be excessively heavy—principally
deep cuttings in granite, including one tunnel of 3,400 feet in length,
and a great number of short tunnels, amounting in all to fully three
miles in length.

From the foot of the Canyon to Waddington harbour, at the head of
Bute inlet, the distance is 28 miles. The line follows the west side of the
valley with easy grades. On nine miles of this, the work will be rather
heavy, as there are a number of rock cuttings, chiefly granite and
several short lengths of tunnel, amounting in the aggregate to about 2,000
feet in length. On seven miles the work will be medium and the re-
mainder, 12 miles, very light work.

‘WapDINGTON HARBOUR TO VANCOUVER ISLAND.

Erom_ the head of Bute inlet, the line follows its western shore
50 miles down to the Arran rapids, which separate Stewart island from
the mainland.
32 The whole of this is on the rock slopes of high mountains, very

irregular-and broken ; sometimes the s opes are easy and covered with
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timber, often they are steep and rugged bare rock, with granite cliffs
several hundred feet in height, close tc the water, which is everywhere of
great depth. With undulating grades, and curves as sharp as 900 feet
radius, the works on this portion will be excessively heavy ; there will be
a large quantity of rock excavation, chiefly granite, and a great number of
tunnels from 100 feet to 3,000 feet in length, amounting in the aggregate
to about eight miles, which however could be much reduced by using still
sharper curves.

From this point on the mainland to the west shore of the Seymour
narrows on Vancouver island, the line crosses by Stewart, Valdes and
Maude islands, in a rather circuitous course, to avoid high rocky hills.
The distance is about 29 miles, and there are six intervening channels of
great depth, through which the tide flows at the rate of four to nine knots
an hour. The following table shews the breadth of these channels on the
line surveyed, and the probable lengths of bridging required :—

BREADTH of LENGTH of
NAME oF CHANNEL, CHANNEL. | BRIDGING.

FEET. FEET.
Arran Rapids.ceceeresciniries veeeenveneneren coneennenes evees 1,187 1,100
Cardero Channel......coc.vvervvneieveenrencnnenees No. 1. 1,397 1,850
« e er et e « 2] 1,236 1,140
i it aaaens “ 3. 704 640
Middle Channel between Valdes Islands.......... 1,190 1,100
Seymour Narrows, with rock near centre, cover- } 2,575 1,200
ed with 18 feet of water at low tide. ! 1,350

The rock excavation in crossing these islands will be heavy, with a
few short tunnels ; altogether the works on this section will be of a most
formidable character. They are, however, capable of several modifications.
First :—To avoid all the heavy bridging—The line could be constructed
down the shore of Bute inlet, 45 miles to Fawn bay, reducing the length
of ferry to Oyster bay, on Vancouver island, to 40 miles.

Second :—Also avoiding all the heavy bridging. The line could
be carried from Fawn bay across a pass three miles in length to the Estero
basin, thence the ferry to Otter cove, on Vancouver island, by the
Frederick arm and Nodales channel, would be reduced to 16 miles of calm
water ; but probably about half a mile of tunnelling would be required.

Third.—With only one heavy bridge—From Fawn bay the line could
be extended down the shore of Bute inlet to the Cardero channel ; bridging
this, by the Dent islands to Valdes islands; thence across the latter
to a bay on Discovery passage opposite Elk bay on Vancouver island ; and
thus reduce the ferry to three miles in tide water, running two to four
knots an hour.

RESULTS OF THE SURVEYS oF 1871 AND 1872.

The surveys and explorations of 1872 have been directed in search
of a practicable line for the railway, through the Rocky mountains, by
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the Yellowhead pass, and thence branching into three lines from their west-
ern slope; two terminating at Burrard inlet, on the Strait of Georgia
(Pacific coast), and the other at Bute inlet—about 120 miles farther up the
strait.
The result is that a very favourable line has been found, clear through
the Rocky mountains, and down the Thompson river to Kamloops, a dis-
tance of 300 miles, with the exception of about 20 miles, from Moose to
Cranberry lake, which requires revision; but from that point the two
lines surveyed through the coast chain of mountains in 1871-2 (connect-
ing at Fort Hope) to Burrard’s inlet, have proved very unfavorable.

The line to Bute inlet is more tavorable through the coast chain of
mountains to Waddington harbour, at the head of the inlet, where tide
water is reached, and from which the navigation is good to any harbour
in British Columbia. But the surveys shew a possible connection with
Vancouver Island, via Seymour narrows, by railway, the whole of which, or
a portion of it—with a ferry—could be constructed whenever circum-
stances should arise to warrant the outlay. And from Seymour narrows
the railway could be taken to any harbour on the east coast of Vancouver
island, or to Alberni canal (Barclay sound), on the west coast, at moderate
outlay.
I}tr is the connecting of this route with the Yellowhead pass that is
the least satisfactory. The starting point is too far down the Thompson
river to get a favorable line across to the Chilcotin plains.

If it were possible to get across from the head waters of the north
Thompson, by the head of the Clearwater lake, to the Horsefly valley,
much of the difficulty would be avoided, and the distance considerably
shortened ; the importance of this may demand further examination.

There is yet another route, which, from information I have gleaned from
various sources, gives promise of a practicable line, and which I think is
well worth the expense of a survey.

This route will leave the Thompson valley at some point between
Clearwater and Kamloops, thence by the valleys of the Bonaparte and
Hat rivers to the Fraser river, near Lilloet; the line will then cross the
Fraser and follow the shores of Seaton and Anderson lakes, and thence
by a series of valleys through the Cascade mountains to Howe’s sound on
the Strait of Georgia.

On reference to the map it will be seen that this route is very direct
from Yellowhcad pass to the waters of the Pacific, but its engineering
features or its practicability can only be ascertained by the test of actual
survey.

CONCLUSION.

It gives me great pleasure to state, that, generally, the several
members of the staff have conducted their work with commendable zeal
and energy; and some of them have had to contend with difficulties and
dangers, coupled with excessive hard labour, that required both nerve and
determined resolution to surmount. Several accidents have occurred, but
fortunately only one resulting fatally. Once a whole party (W) were
surrounded by fire within a small space which they had cleared, and the
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fire consuming the roots of the surrounding trees, one of the trunks fell
across the camp and injured an Indian very severely; at thistime they had
but a small store of provisions with them and the depot was several miles
distant, with the intervening space all on fire, and the bridges they had
constructed were burnt down.

__ One man fell over a high cliff in the Canyon and was so seriously
injured that he had to be carried in a litter from camp to camp as the
tpaI:ty worked onward, till they reached the open valley and met the pack
rain.

On several occasions some of those engaged on the surveys have had
to swim for their lives in deep lakes and rivers; others have had narrow
escapes crossing mountain torrents, in one of which a poor Indian was
drowned ; the Engineer in charge with another Indian reached the shore
much exhausted.

Frequently, the only available passage has been made by falling trees
across deep chasms in the rocks, or by drilling holes and inserting bolts
to support a slender causeway of timber on the faces of cliffs, washed at
their base far beneath by glacial torrents. While mentioning this
dangerous work I must pay a just tribute to our Indian attendants, whom
I have seen carrying heavy loads over places which looked as if a goat
could scarcely find footing on them.

At first we had some vexatious delays through the desultory habits of
the coast Indians, but afterwards when we understood better how to manage
them, we found them very useful, more especially the tribes of the interior,
and I am glad to say that throughout the whole of the surveys and
explorations extending over 2,000 miles, among the mountains ot British
Columbia, in which we met with many different tribes, we have had no
difficulty with any of them; and though sometimes a large quantity of
stores have been in charge of only one man, several miles away from the
engineer’s camp, there has never been an article stolen or a threat used.

The explanation of this is simple ; they frankly acknowledge that we
have treated them with fairness and kindness, and all whom we have
employed are anxious to work for us again.

I am Sir,

Your Obedient Servant,

MARCUS SMITH.

20
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APPENDIX F.

Progress Report on the Surveys made in the Eastern Section by
James H. Rowan, C. E.
OTTAWA, 5th June, 1873,

To
SANDFORD FLEMING, Esq.,

Engineer in Chief C. P. R.

SIR,—

I have the honour to submit for your information the following report
on the work performed since the date of my last (April, 1872) up to the
present time, on that part of the line extending from Mattawa to the Red
River.
It may be well, however, before speaking of the proceedings of the
past year, briefly to describe the position of affairs at the date of my report
above referred to. :

At that date the Engineers in charge of seven of the eleven divisions,
into which the district was divided, had completed their work and had
returned, or were on their way, to Ottawa. Of the remaining four, three
were still employed completing their divisions; and in place of the fourth
who had left the work, another was sent out.

The division of one of the above, together with that last named,
included the tract of country extending from the mouth of the Mattawa
river to the great bend of the Montreal.

From this point westward, for about 190 miles, a favourable line was
found (which further exploration counld no doubt improve) being on the
north side of the “height of land,” or watershed, between Lake Superior
and Hudson’s Bay.

This brings us to a point which is about 65 miles, in a direct line,
north of Michipicoten, on Lake Superior, and from it wesward to Rat
Portage, or the outlet of the “ Lake of the Woods,” (a distance of about
495 miles), the route followed, in the endeavour to bring the main line to
the waters of Lake Superior, although on some portions of a favourable
character, was on the whole impracticable.

From Rat Portage to Red River, about 118 miles, was favourable,
and can be improved.

The work performed during the past year, to which I am now about
to refer, consisted in completing the 150 miles west from Mattawan
explorations north of Lake Superior, with a view of carrying the line
north of Lake Nepigon, and thence to Rat Portage, thus avoiding the
unfavourable tract of country traversed the previous year ; and lastly, the
exploration for a branch line to connect the main line with the waters
of lake Superior.

Of the 150 miles at the eastern end of the district, a portion of the first
iwenty miles, which lies to the west of and almost parallel with the Ottawa
river, was found to be very rugged, but it is believed, from the information
obtained, that by taking the line nearer to lake Nipissing and along the
“ Height of Land,” a favourable locatian can be found.



A very favorable line and section was obtained through the valley of

the Montreal river, connecting with the work completed last year.
_Sufficient information having been obtained, to demonstrate the prac-
ticability of constructing the line from its eastern terminus across the
“ Height of Land,” it was not considered necessary to prosecute further
the preliminary survey, through the country drained by the Ottawa river
and its tributaries

As it was most important, however, to carry through and connect the
favourable line found towards the eastern.terminus, with the western end
of the survey, and to ascertain whether a practicable line could be found
north of the rugged country traversed last year, to the north of Lake
Superior: a party was sent in from the lake by the Pic river, over the
“ Height of Land” to the outlet of Long lake, for the purpose of exploring
eastward from there to the point north of Michipicoten, above referred to.

A second party started from the northeast side of Lake Nepigon,
exploring eastward to Long Lake.

A third party started from the same point westward, exploring round
the head of Lake Nepigon, and thence westward about 20 miles.

From this point, a fourth party explored 80 miles further wesi, where
they were met by the party which had completed the survey to Red River
the previous year, and had then started eastward from Eagle lake, keeping
north of the previous year’s work, and thus avoiding the broken country
then traversed.

In addition to these five parties engaged in exploring along the main
line a sixth party was engaged running a branch line from the waters of
Nepigon Bay, Lake Superior, to the main line; and later in the season, a
seventh party was sent to run a line from Thunder Bay, Lake Superior, to
the main line, in order that the (!overnment might be placed in possession
of such information as would enable it to decide on the most eligible point
for connecting the main line wi'h the waters of Lake Superior.

This last party returned on the 28th May, bringing the plans and
section with them, so far completed as to permit an opinion being formed
whether a favorable line can be found or not. While, at the same time,
the arrangements for the coming season’s work can now be decided on.

From Mattawa to Red River, a continuous line of survey with
levels has been carried,—the latter being connected, at Mattawa, with
the instrumental survey made some years ago in connection with the
“ Ottawa Ship Canal,” and by this means the elevation of every point,
above tide water, along the survey line has been determined.

A list of the principal lake and river crossings, with their height over
tide water, is appended to this report.

The result of this instrumental survey places beyond a doubt, the
practicability of constructing a line of railway from the vicinity ot Lake
Nipissing to Red River, on which neither the amount of excavation and em-
bankment,the bridging,the grades,or the curves will be exceptionally heavy.,

On that portion of the line between Red River and Lake Superior, includ-
ing the branch, I believe it will be possible so to construct the line that
no grade exceeding 52.80 feet per mile will be required, and that
grades of this inclination will be neither numerous or of any great length,
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On that part of the main line between the Nepigon branch and the
Eastern terminus, the present approximate section shows a few points where
grade of 70 feet to the mile are introduced. Ibelieve, however, that further
exploration will enable these difficulties to be avoided and, that throughout
the whole district no grade exceeding 52.80 feet per mile will be required,
and of this a proportionately small amount. _ ‘

It may be expected that a considerable part of the excavation from
cuttings on the line will be rock ; the embankments will be made in excess
of the cuttings, and can be formed from side excavations or borrowing pits
where material may more easily be obtained.

Attention to the particular work on which they were engaged, left
little time for other explorations at the disposal of the various parties; it
may be stated, however, that the country traversed gave indications, at
many points, of the existence of iron, copper, gypsum, also of the more
precious metals ; and I think it is not improbabie that coal or other mineral
fuel may be found, if not immediately on the line of railway, prabably at
no great distance from it in the country to the north. Sufficient timber for
railway purposes can also be procured, and, although a considerable portion
of the land may be unfit for agricultural purposes, there are tracts of fair
quality to be met with at various points along the line.

The experience gained from the previous year’s work, enabled the
Commissariat Department to overcome more easily many of the difficulties
which had to be contended with, still the work of keeping the various
parties supplied with necessaries, every pound of which had to be carried
in many places for long distances, on men’s backs, is one of the greatest
difficulties connected with carrying on the survey, requiring a large staff
of men and involving great expense.

Having now a much better knowledge of the country through which
the line will pass than in previous years, advantage can be taken of
streams and lakes, to transport supplies, the existence of which was then
unknown. This will, to some extent, lighten the labour of taking them in,
when either the work of further exploration or permanent location is un-
dertaken.

A subject must now be referred to which is of a very painful nature,
namely, the loss of life in connection with this work during the past year.
And, althongh a detailed report of two accidents has already been sub-
mitted, I shall here repeat the facts connected with them, and ‘at the same
time report on two others not previously referred to.

The first accident this year occurred as follows: A party consisting
of Mesgrs. A. Hamilton, in charge; E. J. C. Abbott, transitman; E.
Haycock, leveller; G. Knaut, chainman ; with a number of axe and pack-
men—of whom G. Rochette was one—had completed the survey of a por-
tion of the line through the valley of the Montreal river, and, on their
way back to Ottawa, encamped at its mouth. Here the men were left, in
charge of Mr. Haycock, while Messrs. Hamilton and Abbott went up Lake
Temiscamang, to the Hudson’s Day Post, in a small canoe, for the purpose
of setiling accounts, obtaining letters, and bringing down Messrs. Knaut
and Rochette, who were laid up with scurvy at the Rev. Mr. Pian’s.



159

On the 20th May, 1872, having arranged their business at the Hud-
son’s Bay Co. Post, Messrs. Hamilton and Abbott started from the Revd.
Mr. Pian’s, with Messrs. Knaut and Rochette, in the small canoe, declining
the use of a larger one kindly offered by the above named gentleman.
This was the last ever seen or heard of them.

On the 22nd May, a-man named McVeigh arrived at the camp from
the Post, and surprised at not finding Mr. Hamilton and party there, in-
formed Mr. Haycock that they had left the Post two days before.

This information causing great anxiety to be felt on their account, a
search for them was commenced immediately. The following day their
canoe was tound bottom up, with some books, papers, &c., tied in it, about
five miles below the camp, or seventeen miles from the Post. No trace of
the missing men could be found, although by your orders, the search for
them was continued until the end of June.

The lake was rough the morning they left the Revd. Mr. Pian’s ;
Messrs Hamilton and Abbot were, however, good canoe men; is is there-
fore supposed that the sick men’slimbs becoming cramped from sitting in
the bottom of the canoe, they endeavoured to change their position, thus
overturning the canoe; and, the water being extremely cold, they were
unable to swim any distance, consequently were drowned.

The second accident this year occurred to some of the party sent out
in charge of W. Murdoch, Esq., C. E, to make an exploration from Thun-
der Bay to the main line of survey.

They left Collingwood the 15th November last, on board the steamer
“ Cumberland ” finding, after proceeding as far as Tober Moray Bay, that
the steamer would not take them through to Thunder Bay, ih consequence
of the crew refusing to go on, they took passage back to Collingwood on
the steamer “ Mary Ward.”

On the 26th November, during a very severe snow-storm, the “ Mary
Ward ” was wrecked on a shoal, a few miles to the west of Collingwood,
while endeavouring to make that port.

After having been for some hours on the shoal, in an effort to reach
the mainland, eight persons were drowned ; the remainder of the crew and
passengers succeeded in reaching it.

Of the eight men lost, three belonged to the surveying party, namely:
F. Chadwick, of Simcoe, Rodman ; Wm. Caldwell, of Toronto; and C. D.
Taylor, of Orilla, Axemen. .

One more accident occurred on the 18th November last, on one of the
smaller lakes, west of Nepigon, by which Michael Clancy lost his life, the
accident is thus described to me by the Engineer in charge of the party:

“In the beginning of that month (November) I found it necessary to
“send nearly all the party back about 25 miles, for the purpose of packing
«“ up the provisions. The deceased (a foreman) in his anxiety to push the
« work, left the line where it runs close to the edge of a lake and took to
« the latter, which was then frozen over. He sent back three Indians
“ who were with him three wmiles for another load, and took their loads,
« weighing 400 lbs., placing them on two poles and started across the lake.
¢« The Indians on their return could not find Clancy, who had promised to
“ return immediately. This lead to a search, and, after a short time, they
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“ found a hole where he had broken through, and his cap floating on the
“ water.

“ They at once gave the alarm, but three hours elapsed before the
“ arrival of assistance ; at the end of that time the unfortunate man’s brother
“ came, a raft was made, and the remainder of the day was spent in scarch-
“ing for the body. It was not until the third day after, that the body
“ was found.”

This last case closes the list of casualties, which it is my painful duty
to submit to you ; and I can but express the hope that something will be
done by the government to aid the families of those who have lost their
lives on this service.

I cannot close my report without expressing satisfaction at the
manner in which the staff generally have performed the duties entrusted
to them. Independent of the risks to life, which are considerable, the hard-
ships endured, especially by those whose lot it was to be out all winter, have
been very great; these have been cheerfully borne, and the work in the
field pushed through in a satisfactory manner.

I remain,
Sir,
Your obedient servant,
JAMES H. ROWAN,
Engineer in charge of Eastern District.
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CANADIAN PACIFIC RAILWAY.

Elevations above the Sea of the principal lakesand rivers on the line of the
Canadian Pacific Railway Survey, between Mattawaand Red River.

NaMEs oF LAKES AND RIVERS., AUTHORITY. Elevations.
Crossing of Mattawa River.. ......... Ottawa Ship Canal Survey.| 489.00
Lake Nipissingue............. “ “ “ 634.00
Montreal river, (5 miles
from mouth) ........ ...... Canadian Pacific Ry. Surv.| 711.00
“ “ (Great Bend) “ “ “ 1050.00
Moose river, (East Branch) « « “ 1034.00
« “ (Main Branch) “ “ “ 887.00
Lake Kayburogaganni...... “ “ “ 1016.00
Head waters of White riv. “ “ “« 1081.00
‘“ “ Black riv... “ “ “, 1013.00
Pic river ..ovvvvieiinninnen i « “ “ oo 616.00
White Fishlake (supposed) “ u L O
Head waters, Little Pic riv.! “ “- « 970.00
Long lake ....ccovviev rnnnen. “ “ “ 1028.00
Jack Fishriver............... “ “ “ 647.00
Nipegon river (L. Sup)..... “ “ “ 598.00
Black Sturgeon river........ “ “ “ 633.00
Black Sturgeon lake ........ ..ccueeee. “ “ “ 795.00
Nipegon lake......ceeiriiiiuiiniinnnnis “ “ “ 852.00 .
Crossing of Opahwonga lake......... , “ “ “ 947.00
Stargeon lake......cocoe cererniinnnnnn, “ “ “ 1327.00
Eagle Lake ...ccooevinniiiiinnnnnnnnnnnn, “ ‘ “ 1178.00
Lake of the Woods (Rat Portage)... “ “ “ 1042.00
Crossing of Little Long lake......... ‘“ “ “ 1028.00
“ Red River ....c.oeveueennns “ “ “ 714.00
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APPENDIX G.

Detail Report of Operations in the Rocky Mountains by the Parly under the
charge of WALTER MOBERLY, Esq., during the year 1872,

ATHABASCA DEPOT, JASPER VALLEY,
January 13th, 1873.

SanpForD FLEMING, Esq.,
Engineer-in-Chief,
Canadian Pacific Railway,
Ottawa.

Sir,—The different instructions from you, conveyed to me in March
1872, respecting the completion of the surveys between Great Shuswap Lake
and the vicinitv of Fort Edmonton, on the North Saskatchewan river, via the
Howse and Eagle Passes,induced me to make various preparations to ensure
their completion before the close of the past season, the principal details
of which are given in another report forwarded to you.

In the early part of April I, however, received further instructions
informing me the Dominion Government had decided to adopt “ Yellow
Head Pass” as the one through which the proposed Canadian Pacific
Railway should enter British Columbia; that all efforts were to be concen-
trated to complete the surveys of that line, and that I was to convey my
parties and supplies from the Howse Pass route to the Yellow Head Pass
by way of the Athabasca Pass.

- This was an undertaking of much difficulty as the waters of the
Columbia river, for about one hundred miles above and nearly the same
distance below the Boat Encampment, are obstructed for many miles in
different places with very bad and dangerous rapids, riffles, and canyons,
which render it unnavigable for loaded boats, in places, going down
stream, and during high water, quite impassable for them, throughout,
proceeding up stream. The banks of this portion of the river are covered
with thick forests in which the trees are generally of a large growth, the
underbrush dense and from the sudden and violent gusts of wind, that
sweep down the adjacent mountainsat times, the ground is much obstructed
by fallen timber.

On receipt of your final instructions, and after consultation with His
Honor the Lieutenant Governor and Mr. John Trutch, District En-
gineer, who had received instructions to move his parties over to the
valley of the North Thomson river, it was decided :

1. That I should instruct party T to return from the “ Eddy” on the
Columbia river to Kamloops, where they would find the necessary pack
animals and supplies ready to enable them to proceed to the neighborhood
of Cranberry Lake and continue the survey in the direction of the Yellow
Head Pass, from the easterly limit of the ‘survey made by Mr. Roderic
McLennan’s Q party. '
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2. That out of the party I had engaged in Victoria, with the intention
of employing it in the survey of a line from the * Summit” of Howse Pass,
easterly down the valley of the North Saskatchewan river, I should form
a party (known as the North Thompson Trail Party) to proceed to Kam-
loops and thence up the North Thompson river, through the Yellow Head
Pass, and thence easterly constructing a good trail for pack animals
throughout to enable supplies, &c., to be forwarded for Mr. John Trutch’s
and my party T, and which would at the same time open a route through
to the easterly side of the Rocky Mountains.

3. That I should proceed to the Howse Pass and get party S, together
with all supplies at that place or in route thereto through by way of the
Athabasca Pass to the Yellow Head Pass, coming into the latter at the
former site of the old Rocky Mountain Fort-Henry House.

4. That Mr. John Trutch should look after the North Thompson Trail
and T parties during the time that might elapse before my arrival in the
Yellow Head Pass. :

After dispatching a messenger instructing party T to return to Kam-
loops, a telegram to Walla Walla to be forwarded to Colville in order to
prevent the steamer “ 49 ” going up the Columbia river to the «“ Eddy”
with the supplies intended for party T during the summer, and also a
messenger to party S, instructing the engineer in charge to abandon the
survey then in progress along the Columbia river, I formed and equipped
the North Thompson Trail party and sent it to Kamloops, placing Mr.
Wm. C. McCord in charge, and then started via Portland, Walla Walla,
and Colville for Howse Pass.

Having formed the determination before I left Victoria to complete
the survey at all events through the Rocky Mountains before the close of
the year, I took eyery possible precaution to ensure its accomplishment,
but many obstructions, delays, difficulties and disappointments awaited me
which it was impossible to foresee; I am, however, now able to inform you
that my orizinal plan is fully carried out and that the survey through the
Rocky Mountains was completed on the second of January 1873, to Fiddle
river, which falls into the Athabasca river at the head of Lac & Brulé, and
which I consider may fairly be called the eastern termination of the moun-
tain district,

Foreseeing also that it would be impossible to complete the survey to
the neighborhood of Fort Edmonton, 1 took such steps as would place me
in a position to resume the survey at the earliest possible moment the fol-
lowing year by having a complete survey party together with a small trail
party and all the necessary supplies on hand near the easterly end of lact
season’s work, sufficient to complete the survey of the line in this district
and the opening of the necessary pack trail along or near it for the trans-
portation of the supplies, &c. The above course will shew a heavy outlay
against my district for the past season’s work which at first sight and
without properly understanding the whole matter would appzar unreason-
able; I will, therefore, explain it a little more in detail :

Had T only provided the supplies, &c., for the past season, I should
have been compelled immediately on the arrival of party 8, in October last,
in the Yellow Head Pass, to have returned to Kamloops with all hands,

21
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left the survey east of the height of I'nd in the Yellow Head Pass
untouched, and on resumption of work next season to have again employed
large pack trains for the transportation ot supplies, &c., irom Kamloopsto .
the above point. I should have lost a portion of the month of October and
the months of November and December, which I utilized in puoshing
forward the survey and trail; I should havelostnot less and most probably
more than two and a half months expenses of party in going down and
returning from Kamloops, which would be much heavier than the time
the party will now lose in winter quarters, and neither parties from the
east nor west could possibly have resumed the survey in the mountains
before the 1st of June, and most likely not so soon, as high water would
have set in and retarded the progress of pack trains, whereas now I pro-
pose to resume it and the construction of the trail by the first of March.
You will therefore observe in the coure taken by me the time actually
gained in accomplishing the completion of the work will be upwards of
five months, and total outlay for the two seasons work most materially
lessened.

From Portland I went to Wallula by the Oregon Steam Navigation
Company’s steamers and railroad, and thence, via Walla Wal]a, to Colville,
by waggon, over a road which nature has almost entirely provided.

From Colyille I proceeded nearly all the way to the Boat Landing on
the Columbia River by the trail I followed last year.

On my way up I made various changes in the disposition of the sup-
plies, pack trains, &c., rendered necessary by the latest instructions to
aba?don work on the Howse and resume it on the Yellow Head Pass
route.

I arrived at the Columbia River Depot on the 15th and the camp of
Party 8 on the 16th June.

Immediately after my arriyal, I set the boats at work freighting the
supplies from the Boat Landing to the Slate Canyon—a distance of about
eighty miles; had a rough trail opened to get unloaded pack animals down
from the Boat Landing to the same point, as the low flats bordering the
Columbia River, over which I took my animals the previous year without
a trail, were overflooded and impassible, and also had the opening of the
trail along the valley of the Columbia River, from the Slate Canyon to the
Boat Encampment, pushed forward as fast as p:ssible.

Having been compelled on my arrival at the Slate Canvon to discharge
several of the men for various causes, and as the Indians that worked for
me the year before in the boats and canoes were away, 1 could not get the
trail opened and the goods boated as fast as I had expected, as other hands
were not to be got without sending several hundred miles for them. (This
1s one of the greatest difficulties in hurrying work in this portion of the
country, for if you have a worthless or indifferent worker you must either
put up with him or go without any one in his place.) Trail making along
the Columbia River also required a great deal of work.

Qqug to th_e dangerous navigation on the Columbia River and care
required in picking out a trail to avoid all unnecessary work possible, as
well as to have the boats and animals employed to the best advan‘age, I
Wwas obliged to be ahead both on land and water, and found it absolutely
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necessary to keep constantly in the vicinity of the trail party, the boats and
pack trains, in order to avoid any delay in their general forward move-
- ment; and, as I was anxious to hear how my parties were getting on be-

tween Tete Jaune Cache and Jasper House, and also to forward them in-
structions, I sent a former member of the staft of Party S, with two Indians
whom I managed to get after much trouble, with letters for those parties,
and one for yourself, as I expected you would be m the Yellow Head Pass
about the end of August. They started on the 19th of July. To my ex-
treme vexation the member of the staff returned in two days, having
concluded the trip was too heavy an undertaking for him to accomplish ; the
Indians, however, went on with the letters.. They did not return until
August 14th, having proceeded as far as the west end of Moose Lake with-
out seeing anything of the parties. The information gained from them,
and which I afterwards found to be very correct, indeed, was that Party T
was not nearly so far forward with the survey as I expected; that the
were certain there had not been any person through from the Athabasca
River to Moose Lrike by the Yellow Head Pass this season, with the excep-
tion of an Indian with an unshod horse; that it was difficult to distinguish
the old trails in many places; that we would find much fallen timber,
particularly between the Committee’s Punch Bowl and Henry House ; and
they did not think it possible to get Party S and the supplies over the
Athabasca Pass before the snow fell.

All thisinformation made me extremely anxious, so I decided togo over
to the Tete Jaune Cache, and having got a large quantity of the supplies
down by the boats to the foot of Kinbaskit Lake ~the trail also opened to
within a mile of it—and as I could, in a few days, discharge the boats,
there being no navigable water below the above point we could utilize, I
started on the 27th August over the mountains from the foot of the lake, in
as direct a course as possible for Yellow Head Lake,. leaving orders with
Mr. Green to open the trail to the Boat Encampment, and thence up the
Athabasca Pass, with the utmost despatch, and for Mr. Hall to keep all the
supplies close up to the trail party. I also instructed Mr. Hall to send
about sixty pack animals down to Kamloops ds soon as the supplies were
all to the lower end of Kinbaskit Lake. The animals left on the 8rd of
September, and should have reached Kamloops about the beginning of
November.

I reached the Yellow Head Pass on the 6th of September. This moun-
tain trip was rather arduous, as we were obliged to cross the summits of
five distinct ranges of mountains varying from six to eight thousand feet
in height. crossing the main ridge of the Rocky Mountains twice, and the
mountain sides were steep, rugged, and in most cases covered with much
fallen timber and underbrush, as well as with thick forests. My object in
taking this course was to save as much time as possible by cutting off the
roundabout way by the valley of the Columbia river to the Boat Encamp-
ment, thence by the Athabasca Pass to Henry House, and thence by the
Caledonia and Fraser valleys. The Indians I had sent over before were
fourteen days travelling time in making the trip from Kinbaskit lake to
the same point where I came into the Yellow Head Pass (foot of Yellow
Head Lake); they made the cut off from the northerly end of Kinbaskit
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lake to the Athabasca Pass at the foot of Mount Hookgr, and thence
followed the Athubasca and Yellow Head Passes. It will be seen the
travelling time it took m2 to reach the same point was nine and a half
days, as I arrived there at 1 p.m. on the 6th September. ‘

. On ascending to the height of land in a wide grassy depression, at a
height of six thousand five hundred feet above the sea level, th@t aﬁ'orded
us a passage over the last range of mountains crossed on this trip, and
which form the northerly boundary of a pass immediately north of Mount
Brown, connecting the valleys of the Whirlpool and (probably) Canoe
rivers, I came on several small ponds which form the source of a stream
that flows in a_course N. 50° W.m.g. (variations of compass about 26° E.),
some thirty miles, and rapidly increases in volume, being fed by several
considerable tributary mountain streams, until they form a fair sized river,
which after flowing with a gentle current over a gravelly bed for nearly
two-thirds of its length through a fine valley with grassy slopes and
picturesque groves of fir trees, becomes confined in canyons and gorges
through which it dashes and roars a turbulent and apparently small stream
until 1t forms a junction with the stream flowing out of Yellow Head lake,
a short distance below it. The source of the above described stream is the true
source of the Fraser river, and the scenery around it is both beautiful and
magnificent, and well worthy of encircling the origin of that grand river.

The small stream or rather creek that falls into the head of Yellow
Head Lake, and which is generally called the source of the Fraser, has a
length of only some four or five miles and is of inconsiderable size.

On reaching the bottom of the valley which is the continuation of the
Yellow Head Pass, we forded the river and were much gratified by coming
on a newly cut pack trail which we followed easterly about a mile to the
foot of Yellow Head Lake, where we found Mr. McCord’s trail party.
From him I learnt the T party were in the neighborhood of the west end
of Moose lake with the survey, so I at once communicated with the
engineer in charge who came up to see me on the 8th September. The
engineer in charge of party T now informed me his party had been
detained on their way up, having lost various necessary supplies in the
canyons of the Thompson river and also from other causes.

o I learnt you had not as yet passed through en rowte to the Pacific
oast.

Having now ascertained the position of my two parties westward of
the Yellow Head Pass, I concluded to take four of the trail party’s horses,
cut my way through and explore that pass and thence down the Caledonia
and Jasper valleys to Jasper House, before returning by the Athabasca
Pass to party S on the Columbia river, as the above portion of the pro-
posed line of railway had not previously been visited by any of the rail-
way parties : Mr. Roderic McLennan having returned to Kamloops on the
21st October, 1872, on reaching the easterly end of Moose Lake, I also had
hopes of ascertaining some information as to your movements. Having
fallen on your track near the head of J asper Lake, I overtook you at the
mouth of the Miette, on 14th September, and returned with your party to
camp T, one mile above the west end of Moose Lake and as your instruc-
tions then coincided with my views respecting the furtherance of the
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survey and trail easterly, I did not enter into full details respecting them.
On leaying you at the foot of Moose Lake, on the 17th September, I con-
veyed to the engineer in charge of party T your instructions and strongly
urged upon him the necessity of making every effort to make up for the
time the party had lost, and also requested him to explain fully to you the
causes that occasioned the delays his party had sustained.

On the 18th September, I started from the head of Moose Lake on my
return to the Columbia river, via the Athabasca Pass, taking four horses ;
it took me two days to make about twenty miles from the Henry House, as
fallen timber much obstructed our progress. On the evening of the 24th
September, being the fourth day from Henry House, I camped one mile
south of the Committee’s Punch Bowl—here the snow was four inches in
depth and everything had a wintry appearance. ,I found a great deal of
work would be required to make a passable trail for pack animals from the
top of the mountain to Henry House, owing to the swampy nature of the
ground for some fifteen miles across the height of land, as well as from the
quantity of fallen timber on the more northerly portions of it. Every-
thing looked most unfavorable for the forwarding of the party and supplies
from the Columbia to Henry House. I went on and early in the morning
of the third day from the Committee’s Punch Bowl, having waded almost
endless fords and dragged and jumped the horses through and over thick-
woods, underbrush, rocks and fallen timber, reached the camp of party S
which was on the south bank of Wood or Portage river about two
miles above the Boat Encampment, it having been exactly a month
since I left the party at Kinbaskit lake. I told the party it was my
determination to push forward with the supplies and animals across the
Rocky Mountains to the Athabasca river, where I had instructed Mr.
McCord to build a depot, and also to finish the survey through that range
to its easterly base before closing work for the season; I gave those afraid
of undertaking the trip the opportunity of leaving, which only a few
availed themselves of, and the rest of the party went to work with a most
praiseworthy will, working both week days and Sundays, through rain,
snow and cold, without knocking oft' for an hour until the trail was opened
and the survey party to the Athabasca depot.

On the evening of the 1st October the trail was passable, though not
finished, as a good deal of corduroying was needed, to the foot of Mount
Hooker, a distance of about twenty miles from the Columbia, and nearly
all the pack animals on the way between the Boat Encampment and the
above point. On the ¢nd I started back for party T, irom the foot of the
mountain, taking Messrs. Green and Hall a part of the way up Mount
Hooker to show them where to open the trail and get the supplies to.
My endeavor now was to get the supplies all to the height of land, the
ascent to which in one place is atan angle of elevation of about seventy-five
degrees, so that should I not be cnabled to pack them all the way to the
Athabasca depot before stopped by the snow, they would be over the
height of land, and there would be a descending grade along the Whirlpool
and Athabasca rivers over which to convey them in dog sleighs.

1 arrived at the site chosen by Mr. McCord for the depot on the
evening of the 5th October, and found he had one storehouse well
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advanced ; this depot, known as the “Athabasca depot,” is situated on the
left bank of the Athabasca river, about four miles below the mouth of
Miette’s river, and some twenty-one or twenty two miles by trall_ above
Jaspar House, and immediately below your camp No. 48; the site was
selected principally on account of the convenience of timber for building
purposes and firewood, and also from the shelter afforded by a neighboring
high “bench” from the northerly and southerly winds which blow with
great force almost continually in the Jasper valley.

Mr. McCord informed me he heard the survey party T was s_evsr.al
days previous to my arrival within one and a half miles of the “Divide” in
the Yellow Head Pass, and that he had already sent his pack train to bring
the surplus stores of the party to this depot, as the engineer in charge had
informed him he could not spare the train from his party for that purpose.
The first thing in the morning of the 6th I started for the “divide,” and on
my way up met a messenger bringing me letters from you and also one
from the engineer in charge of party T, informing me he had started for
Victoria on the 3rd, taking his entire party and pack animals. I also learnt
one of Mr. Trutch’s pack trains, kindly sent by that gentleman, was on the
way up with a load of supplies for my parties.

The weather had been very bad since I left the foot of Mount Hooker,
and I passed the Committee’s Punch Bowl during a heavy snow storm, at
which time there was six inches of snow on the ground, the rivers and
creeks became greatly swollen, the trails cut up and muddy, and the grass
all killed and frozen. I afterwards learnt that many of the pack animals
at this time were unable to cross the different fords on Portage river, which
greatly retarded the progress of some of the supplies.

Inow returned to the Athabasca depot and sent Mr. McCord out with
a few men to open the trail to meet party S, and then discharged all others
here whom I sent down to Kamloops with Mr. Trutch’s train, which after
remaining over one day returned. I wrote to you by that opportunity.

It being now quite apparent to me it would be almost impossible to
get all the supplies down from the Whirlpool river, and that I should also
have to take great risks with the pack animals to get them well forward, I
made a hurried trip to Jasper House to see Mr. Logan, the gentlaman in
charge of that post of the Hudson’s Bay Company, about getting dog sleighs
and moccassins. On my return I followed Mr. McCord’s party, and over-
took them twelve miles out at the “Prairie des Vaches.” Nexi-day I went
on and met Mr. Green and party S about twenty miles above the Henry
House; the following day, October 19th, the trail was completed, and T
returned with Mr. Green to this depot to have everything in readiness to
move the survey party up to the divide in the Yellow Head Pass. On the
20th the 8 and McCord's trail parties reached the depot, the men were
allowed a day to wash clothes and recruit.

COMMENCEMENT OF SURVEY.

I took the party up to the “divide” and commenced the survey on the
24th October from a point near the bank of the stream flowing westerly
from the “divide” into Yellow Head Lake, where we continued the survey

from that made by party T, and camped on the same ground they had occu-
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pied exactly three weeks before, the night previous to starting on their return
to Victoria.

With the animals now all very much worn out and weakened,
and the grass, with the exception of that in the valley of the Athabasca,
unnutritious, and in hourly expectation of snow storms, I concluded
it to be the safer pian to have the work done at the divide first and get as
close to the Athabasca river where we could get feed for our horses should
a heavy fall of snow take place ; by following this course I would leave no
portion of the line unsurveyed between the Fraser and Athabasca rivers.
Wlth. the exception of three days, occupied in a trip to the depot, I
remained with the survey party until the survey was completed to the
lower end of all the rocky side hills below the  Horse Rapid,” and on the
9th November returned to the depot to ascertain how the pack trains were
getting on,—the first heavy snow fell the night before my return and at
our camp between dark and daylight attained & depth of ten inches and
covered up all the grass—as we had already got well down from the divide
and that day moved camp some three miles nearer to the Athabasca river,
towards which we were also working, it did not obstruct the survey much
as it got much lighter as we approached that river, and when I reached
iﬁe depot the same evening, found only three or four inches of snow

ere.

I here received a letter from Mr. Hall, informing me he had very
severe weather at the Committee’s Punch Bowl, and the cold, snow and
want of feed for the animals had so weakened them that many were unfit
to pack and would undoubtedly perish if kept up there any longer; I
therefore wrote him to pick out the strongest and work them in getting
the supplies down to a point about thirty-five miles from this depot and
below the bad portion of the trail and to send the weak ones back to winter
quarters, on the Upper Columbia, where we wintered our animals last
year, with instructions for them to proceed to Kamloops as soon as possible
in the spring. I, at the same time, told him to discharge and send below
every packer he could possibly do without, and thus again naterially
reduced our numbers.

I now went down and explored the opposite or right bank (I had pre-
viously examined the left bank) of the Athabasca river and Jasper l.ake
to the lower end of the rocky point that projects from the Roche-a-Miette
about two miles below Jasper lake, and on this trip took loaded pack horses
over the ice along portions of the Athabasca river and across Jasper Lake.

Although the weather was excessively cold and the days short the
survey made very satisfactory progress, and on the 26th of November it
reached the Athabasca depot—many of the party during the coldest
weather were obliged to sit up 2ll night making fires to keep warm.

On the 21st November, I met Mr. Hall, and he reported that in conse-
quence of the continual snow storms and intense cold that had covered up
and killed the grass in the Whirlpool Valley, the animals could not stand
working up there any longer, this caused me to instruct him to build a
depot on that river, at the point (35 miles from the Athabasca depot) to
which I had previously told him to get the supplies to {from the Commit-
tee’s Punch Bowl, and to store all the supplies he could not get down by
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the pack animals on their return, and also to get all the supplies then below
that point down here and bring the animals into the Jasper Valley—
excepting 5,000 lbs of flour cached about eight miles south of t}le Commit-
tee’s Punch Bovl, all the supplies were at this time at the point where I
directed Mr. Hall to build a depot on Whirlpool River, at the Prairie des
Vaches or at the Athabasca Depot. The pack animals all got down below
Henry House finally on the 8rd December. )

My object before stopping work for the season being, as before remarked,
to complete the several works through the Rocky Mountains and have a
quantity of supplies forwarded to the easterly termination of the trail to
enable us to prosecute the works easterly with vigor as soon as we can get
into the field, I directed Mr. Hall to forward supplies sufficient for three
months for the survey party, and for five months for the trail party, in
addition to those required by the parties during the time they might
yet be occupied in completing the work to Fiddle River, which I consider
the easterly termination of the mountain work.

The trail was open, and the first train load of supplies reached the
Fiddle River on the 28th December. On the 30th, Mr. McCord com-
menced to build the depot there, and as I had previously picked out the
places for the animals to winter at, I gave Mr. McCord his final instructions
and returned to the Athabasca Depot on the 31st; Mr. Green having com-
pleted the survey to the Fiddle River, on the 2nd J anuary, returned with
the survey party and reached the depot on the 5th; the pack animals for
the balance of the supplies to be forwarded returned and again left with
their last loads for Fiddle River on the 8th, and were turned out for the
winter on the 23rd of January.

It was with much reluctance that I felt obliged to discontinue the
work, but I saw if I kept pushing on. I should lose the animals and there-
fore be much delayed at the opening of next season. I also wished to
prepare the plans, reports, &c., &e., for transmission to you, which it was
out of the question to do in camp.

I propose to leave the old Hudson Bay Company’s trail at Fiddle
River and get out of the Athabasca Valley at the first practicable point,
and thence continue the survey along the most favorable line I can find
for some point between the mouth of Brazeau river and Fort Edmonton,
over the high elevated platean, averaging in altitude three thousand feet
above the sea level and which extends easterly from the eastern base of
the Rocky Mountains. I have as yet only explored some ten or twelve
miles be.low. Fiddle River, and have found a route that will avoid those
%osic’ objectionable sand ridges on the south easterly shore of Lac a

rulé.

The Fiddle River Depot will be our starting point and base of supplies
for next season’s work (easterly); it is within three miles of the winter
range chosen for most of the animals, which is at the scuth westerly end
of Lac & Brulé where there is a salt spring, good feed and shelter.” The
range for the remainder of the animals is on the left bank of the Athabasea
élveré about four mwiles below the mouth of Snare river and ten from this

epot.

Our explorations last season having been in the heart of the Rocky
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Mountains, it cannot be expected we should have met with any land
adapted for settlement.

With the exceptioa of a few spots of very limited extent, the valley of
the Columbia river, from the Howse Pass to the Boat Encampment, is unfit
for settlement, and is covered with a dense and heavy growth of timber,
of which white spruce, Douglas fir, cedar, white pine and birch are the
predominating species. Grass is scarce and poor in this portion of the
valley ; the points where it was found in any quantity were in the neigh-
bourhood of Placid river, at the head of Kinbaskit lake, and at the Boat
‘Encampment. | :

Around the Boat Encampment there is a tract of flat land, where the
soil is rich, the grass plentiful and the timber good.

Through the valley of Portage or Wood river, from the Boat Encamp-
ment to the foot of Mount Hooker, a distance of about twenty miles, there
is not any land fit for settlement, and the timber is generally of a poorer
growth than that in the valley of the Columbia. The grass in this valley
is not over plentiful.

From the foot of Mount Hooker over the main ridge of the Rocky
Mountains at the Committee’s Punch Bowl, which is 6,025 feet above the
sea, and thence down the valleys of the Whirlpool and Athabasca rivers to
Henry House, a distance of fifty-five or sixty miles, our route passed over
rocky and stoney ridges and flats utterly unfit for settlement, generally
covered with a growth of small sized spruce and black pine, where it has
notbeen blown down or burnt off, well watered, and in the summer season
grass is good and plentiful. Neither cedar, white pine nor Douglas fir
have as yet been met with on the easterly slope.

The land in the Yellow Head Pass and the Caledonia Valley is worth-
less, the grass generally poor, and the timber small sized spruce and black

ine.
P In the Jasper valley the land may afford a few spots of small extent
where some hardy descriptions of vegetables might be cultivated, provided
night frosts should not kill them : there ir a limited range of excellent
grazing ground, and the timber, which is almost entirely white spruce and
black pine, rarely exceeds a foot in diameter.

That portion of the valley extending from Jasper House to Fiddle
River is very similar in its general features, but more thickly timbered.

The strong, and, since our arrival, almost incessant gales of wind,
carrying clouds of dust that blow in the valley, are found very
unpleasant.

North of the Boat Encampment, we saw many cariboo and grizzly bears
and killed several of the former. In the Jasper valley, the mountain or big
horn sheep appears to be plentiful, and we have succeeded in killing a good
number, the meat of which, to us, appears excellent. Hares and prairie
chicken are numerous below the mouth of Snare river.

With the exception of the Selkirk range of mountains, which is
bounded by the “Big Bend” of the Columbia river, and terminates or “runs
out” at the Boat Encampment, the other ranges of mountains.crossed or
passed through either in the Athabasca pass, the Yellow Head pass or the
Caledonia, Jasper and Athabasca valleys do not appear, so far as 1 could
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judge from very hurried examinations, to contain any of the precious
metals.

The volominous meteorological registers, since November 8th, 1871,
which have been kept continuously by Mr. R M. Rylatt, storekeeper in
this district, with most praiseworthy care and diligence, which I also
forward, will give a good deal of information about the climate in the
Rocky Mountains, at the different places on the dates when the observations
were taken. I do not think there will be the slightest difficulty or trouble
experienced from drifting snow, and from snow slides and avalanches
none.

Considering the enormous distances through a most rugged country
that the party, supplies and animals, the past two seasons, have made their
way and been transported, the dangerous navigation of the MecGillivray
branch of the Columbia river and the very severe weather endured both
seasons in the early part of the winters, if is a matter of great congratula-
tion that we have not sustained any loss of life nor had any accidents, that
not a single pound of the supplies has been lost in transit, (coming by way
of the Columbia), and out of nearly two hundred and fifty pack animals
employed, only seven have died in all, which is not at all surprising as
nearly all the pack animals on this route travelled back and forth last
season about two thousand and seven hundred miles, and almost invariably
averrged loads of three hundred pounds each, except when crossing the
divide of the Rocky Mountains, when I gave orders to have all the loads
lightened as the travelling was excessively bad, the ascent of the mountain
very steep indeed, and the ¢feed,” which is good and plentiful in the
summer, was in October, November and the early part of December killed
by the frost and most of it covered with snow and ice.

The pack trail originally opened in 1871, from Kamloops to the
neighborhood of Albreda Lake, by Mr. R. McLennan, was much improved,
and a new one from thence to Lac 4 Brulé was opened through the Yellow
Head Pass by the trail party under Mr. McCord. :

It is my intention to resume exploration, trail making and survey east
of Fiddle river as soon after the plans and reports, &c., are forwarded to
you as the weather will permit. '

The accounts, list of supplies on hand, animals now here and elsewhere,
number and rate of pay of men at present employed, &c., &c., which
accompany this report, will show you in detail the position of the District,
with the exception of the T party’s accounts and number of pack animals,
which I have not got.

On the evening of the 7th January seven dog sleighs arrived, kindly
sent up by Mr. Hardisty, the gentleman in charge of Fort Edmonton, to
assist in getting our supplies down from the depot on Whirlpool river.
These are the sleighs I had previously requested Mr. Logan to send up if
possible, as I was afraid when the spring opens the water would
rise and prevent pack animals travelling portions of the trail over
the shingle flats along the Whirlpool river, which are overflooded in
high water,

_ The dogs, after a day’s rest, went up for a load, and reached here with
1t on the 12th, and are now bringing all the rest of the supplies down as
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quickly as possible. This will greatly facilitate our movements on the
opening of next season.

The methods adopted in dealing with the Indians and half-breeds,
belonging to the different tribes met with or employed at various times
during the two seasons the party has been in the interior, have re-
sulted most satisfactorily. Not a single quarrel has arisen, not a single
article has been stolen, and without exception the most friendly feeling is
now existing. The Indians have rendered us much and most valuable
assistance.

Having now completed a season’s work, extending over a period ot
upwards of ten months with most of the party now here, during a portion
of which time the thermometer ranged from twenty to thirty degrees below
zero, and the continual gales of wind in the Jasper and Athabasca valleys
were very piercing, in which the members of the party have encountered
no ordinary hardships, and during the whole of which time they have
scarcely lost a single day’s work. I have much pleasure in stating that
they have severally performed in an energetic and orderly manner their
various duties, and thus enabled me to bring the work of the season to a
satisfactory termination.

I have the honor to be,
Sir,
Your obedient servant,
WALTER MOBERLY,
District Engineer, C. P. R.
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APPENDIX H.

Detail Report on the Surveys in British Columbia for the year 1873, by
Marcus SmiTs, C. E.

——

OTTAWA, January 1st, 1874.

SANDFoRD FLEMING, EsqQ.,
Chief Engineer C. P. Railway.

SIR,—

In my report of the results of the surveys of 1871 and 1872, on that
portion of the Canadian Pacific Railway under my charge, it is stated that
a favorable line had been found from the summit of the Yellow Head Pass
down the eastern slope of the Rocky Mountains to a point in the valley of
the Athabasca near to Lac a Brulé ; a distance of 49 miles, to which point
the surveys had then been carried.

Also, that from the summit of the Yellow Head Pass a line had been
surveyed westward, by the head waters of the Fraser to Téte Jaune Cache,
thence southerly across the low water sheds by Cranberry and Albreda
Lakes to _the valley of the North Thompson, following down the same to
its junction with that of the Clearwater. '

That from and below this point, three distinct routes, with deviations,
had been surveyed to the waters of the Pacific ; two of these terminating
at Burrard Inlet, near the mouth of the Fraser River, in the Strait of
Georgia; the other touching Pacific waters at the head of Bute Inlet, but
continued down the western shore of the same, and across several small
islands and narrow channels to Menzie's Bay on Vancouver Island.

That portion of the line from Yellow Head Pass to Clearwater, 180
miles, which is common to all the other routes surveyed to the Pacific
Coast, was considered to be generally satisfactory with the exception of
about 22 miles between Moose and Cranberry Lakes, which required
revision.

From the several routes surveyed between Clearwater junction and
the Pacific Coast, a line to either Burrard or Bute Inlet could be selected
that might be considered practicable for railwav construction : but on some
portions of either line the works would be so very heavy that, with the
view of avoiding or reducing those, further surveys were deemed neces-
sary, and it was therefore arranged.

First—That a line should be surveyed, on the left bank of the Fraser,
from Moose to Cranberry Lakes, connecting with the surveys of 1872,

Second.—That the country should be explored, as far as time would
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permit, between the head waters of the North Thompson, the Clearwater,
and the Horsefly Rivers.

Third.—That an intermediate route should be surveyed between those
diverging from the common trunk at Clearwater, and terminating at Bur-
rard and Bute Inlet respectively.

This would commence near the mouth of the Clearwater and leave
the Thompson valley by crossing the watershed to the head waters of the
Bonaparte, then descend that valley to the mouth of Hat Creek, and follow
up the latter and through the Marble Canyon to the Fraser valley. Cross-
ing the Fraser River near Lillooet, the line would follow the shores of
Seaton and Anderson Lakes and a chain of connected valleys, alternately
ascending and descending through the several ranges of the Cascade Moun-
tains to the head of Howe Sound.

To carry out these surveys you decided that the party S, under Mr.
Walter Moberly, which had passed the winter in the district to the east of
the Yellow Head Pass, and since the opening of spring had been continu-
ing the survey towards Edmonton, should turn back westward across the
Rocky Mountains, as soon as a despatch could reach Mr. Moberly, to make
the survey between Moose and Cranberry Lakes, and explore the country
between the North or Cariboo branch of the Thompson River and the
Clearwater Lakes.

For the survey between the mouth of the Clearwater and Howe Sound,
a distance of about 280 miles, nearly half of which is through the rugged
Cascade Mountains, you could only allow me two parties, with which there
was barely time to complete the work before the close of the season, as it
was now the 1st of June. However, you gave me two well organized
parties, viz., Divisions M and X under Mr. E. W. Jarvis and Mr. C. H.
Gamsby respectively.

In accordance with these arrangements you telegraphed instructions
for Mr. Moberly to Fort Garry, to be forwarded thence, through the Hud-
son’s Bay Company, to Fort Kdmonton with which place he was expected
to be in communication.

You also telegraphed Mr. Jarvis, who was at Fort Garry, to meet me,
with his party at San Francisco.

Mr. Gamsby, with his party and myself, left Toronto on the 11th June;
we arrived in San Francisco on the 18th, and in Victoria on the 24th of the
same month. Mr. Jarvis and party arrived two days later; they had miss-
ed the direct steamer to Victoria, and had come via Portland and Olywmpia.

On the 27th June, Mr. Gamsby’s party (X), had made all their arrange-
ments, and got their supplies and baggage put on board the Dominion
Steamer “ Sir James Douglas” which had been put at my service, and in
the evening I went on board with the party.

Saturday, June 28th.—At four a. m. we steamed out of Victoria harbour
and at three p. m. the same day arrived at the head of Howe Sound; we
got all the stores and baggage landed before night and the party camped,
ready to commence work on Monday following.

I remained on board the steamer, and next morning started at day-
light and arrived at Departure Bay, near Nanaimo, about noon to take in
coal, which detained us an hour; we arrived in Victoria at seven, p. m.
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On the 1st of July Mr. Jarvis and his party (M), accompanied by Mr.
John Trutch, who was engaged to assist as commissary, left Victoria by
steamboat for New Westminster and Yale, aud thence on the 4th, by
stages to the mouth of Hat Creek, in the Bonaparte Valley, where they
encamped on the 8th July, and next day commenced surveying a line
westward towards Lillooet.

I now ordered a pack train of thirty-five horses and mules to be sent
down from Cache Creek to New Westminster, and organized a party
under Mr. Joseph Hunter, to cut a trail for this train to work on, in con-
nection with the surveying party (X), from Howe Sound. ’

This trail party left Victoria on the 8th July by the regular steamer for
New Westminster, where they arrived the same evening; the pack train
arrived two days later, and Mr. Hunter engaged the steamer “ Hope”
Captain Parsons, to convey his party and the train to Howe Sound; they
left New Westminster on the evening of the 11th July, and early next
morning they landed everything safely on the banks of the Squamisht
River, a mile above the head of the Sound, where the party commenced
cutting the traii.

Meanwhile an express had arrived at Kamloops, from Mr. Moberly’s
camp on the east side of the Rocky Mountains; and, judging from the
position Moberly was in, I had doubts of your despatch from Ottawa ot
June 5th, reaching him in time for him to complete the surveys, according
to your instructions, before winter set in,

I therefore immediately sent off a despatch to him, repeating your
instructions, with a sketch showing how you wished the line to be run
between Moose and Cranberry Lakes, and giving the average grade between
the two points; also showing what explorations were required between
the head waters of the North Thompson and Clearwater Rivers.

Journey from Howe Sound through the Cascade Mountains and wup. the
Bonaparte River.

Having now got all the parties fairly at work, [ was ready for an ex-
ploratory journey from Howe Sound through the Cascade Mountains, on
the route now being surveyed, and up the Bonaparte Valley, whence the
surveys would be connected with those of the previous year.

Friday, 25th July—The steamer “Sir James Douglas” having been
put at my service, I embarked at mid-night, and half an hour after we
steamed out of Victoria harbour, and at noon next day we arrived at the
head of Howe Sound, where we found Mr. Hixon waiting for us with two
canoes and seven Indians, whom he had engaged at Burrard Inlet to go
with us as packers, &c.

Here we also met a canoe with two white men and two Indians from
Mr. Hunter’s camp; one of the white men who had, been employed in
cutting the trail, had a leg badly fractured by a falling tree, and I sent him
to Victoria by the steamer ; the others joined my party.

The valley at the head of Howe Sound is about a mile and a half to
two miles wide; it is a low delta formed by the Squamisht River, which
enters the sea by two arms, one at each side of the valley. This delta is
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covered chiefly with cottonwood or poplar trees. At low tide from halfa
mile to a mile of mud flat is uncovered, and it is fully half a mile from this
ere the water is of sufficient depth to float a vessel drawing twelve feet of
water ; then the bottom suddenly slopes down to very deep water, thus
affording very poor anchorage.

The left or east branch of the river, 5just before entering the Sound,
washes the base of a bold granite bluff, probably over 1,000 feet in height;
it was near this that the surveys were commenced.

The fork of the river is about two miles above this, where a small
stream cailed the Namquam comes in. Here the valley widens out, and the
flats, up to the foot of the mountains, are covered with a fine quality of
spruce, hemlock and other varieties of fir; the banks of the river are
fringed with a dense growth of cottonwood trees. The tide flows up to
the fork, but above that the river is very rapid, with numerous shoals, and
we had great difficulty in forcing our large sea-going canoes up.

About seven miles from the head of the Sound, the Tsee-ark-a-misht
River comes in from the east side of the valley, which is here fully a mile
and a half wide, and flows into the Squamisht; the former river is fifty to
sixty yards wide, and the latter a hundred to a hundred and forty yards.

On the west bank of the Squamisht, near the confluence of the two
rivers, the rocky slopes of the mountain come close to the water’s edge,
and an Indian village is perched on a bench of the rocks.

We arrived here on Sunday about noon, and made a depot of provisions
for the use of the men on their return home.

Here we left our canoes and engaged two more men to pack for us
till we should reach the camp of the surveying party. After lunch we
commenced our tramp, following the left bank of the Tseearkamisht; two
miles up we crossed the line cut by the surveying party, and a mile further
found the Indian with a small canoe whom we had sent on ahead to ferry
us across the river. The crossing detained us over an hour, as the river
was swift and the canoe very small, so that several journeys had to be
made. Half a mile above this we camped on a high bench.

Monday, 28th July.—Started at seven a.m. on the left bank of the river,
the valley getting narrower as we ascended. About six miles on we
crossed the Minatch River, 60 feet wide, and about four miles above this
the valley closes in, the river issuing through a rocky canyon. Here we
turned to the east, following the trail cut for the pack train, and in half a
mile we had ascended 500 teet to a small lake about 300 yards long ; still
ascending, in two hours we came to a depot of stores belonging to the
surveying party, and camped, No. 3.

Tuesday, 29th July.—Started at seven a.m., and still following the zig-
zag trail up the mountain, we soon reached an altitude 2,000 feet above
the level of the sea. We then began to descend, and reached the valley,
iLt the head of the canyon, about five miles above the point where we had

eft it. '

Here the valley for a mile and a half in length, and little less than a
mile in breadth, is covered to a great depth with boulders and debris that
have been washed down by the bursting of a lake on the side of the moun-

tain, leaving an immense gorge in the lgtter, and damming up the river so
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as to form a lake two miles in length ; this is called Daisy Lake, and there
are trees standing in it with several feet of their trunks subn.ler.ged, shewing
that this disruption is of recent occurrence, probably within twenty or
thirty years. On the shores of this lake we met Mr. Hunter, who had
charge of the trail party, whose camp was a short distance ahead.

Wednesday, 30th July—We gtarted early, following Mr. Hunter's trail,
which had been carried well up the slope of the mountain to avoid heavy
fallen timber and swamp in the bottom of the valley ; in the evening we
reached the camp of the surveying party at the head of Daisy Lake, where
we also camped, No. 5. Hcre I had an opportunity of correcting the
readings of my aneroid, and found Daisy Lake to be 1,177 feet above sea
level, and our camp a little over 24 miles from the head of Howe Sound,

At the head of Daisy Lake the valley is covered with very large cotton-
wood trees, but in little more than a mile further up, the river rushes out
of a canyon through volcanic rocks, making two very sharp reverse bends.
I spent two days here examining the country with Mr. Gramsby, while his
party were making canoes and rafts with which to cross the river.

Friday, August 1st—Some of my Indians having got sick or foot-sore,
I'borrowed a few men from Gramsby to replace them ; we crossed the river
on a raft, and after lunch resumed our tramp. The bottom of the valley
here rises abruptly to 400 feet above the river on to a plateau of volcanic
origin ; the loose rocks or lava beds are piled up in cones or serpentine
ridges, sometimes forming the walls of crater-like basins or ponds rising
one hundred to two hundred feet above the general surface. On the east
side the Tseearkamisht River rushes through a tortuous canyon, and on
the west a stream 30 to 40 feet wide tumbles down in cascades from the
snow clad mountain slopes; we followed midway between the two by a
narrow dry valley, and in less than three miles again struck the river near
where it is divided into two branches, one coming from the north-east and
the other from the north-west; these are nearly of equal volume, forty to
sixty yards wide, very rapid, and now at high flood from the melting of
the snow on the mountains.

We had no means of crossing so as to get between the forks and, there-
fore, followed up the west branch, but very doubtful whether we were on
the right route, as the only account we had of it was that of the late Mr.
Jamieson, who had come from the opposite direction (Lillooet) and des-
cending the small stream from the Green Lakes, had crossed the east
branch of the river higher up by the Indian trail, and probably had not
seen the west branch at all as he takes no notice of it

At five miles above the fork the west branch is divided into two
streams, each 75 feet to 100 feet in breadth, and a short distance above
that a glacial stream 20 feet wide enters from the southwest. '

At 13 miles above the first fork we found we were 3,375 feet above sea
level, and the valley was rising rapidly; a mile and a half above that point
a stream 40 feet wide comes in from the north. We ascended the moun-
tain side opposite this to a height of 700 or 800 feet, from which we could
trace the course of the stream to the snow line on the mountains from
which it fell by a succession of rapids and beautiful waterfalls.

Descending to the valley we followed the west branch a mile further
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up to a deep Canyon through which the torrent rushed, and above this
we could see it falling in cascades down the mountain side; I estimated
the height at foot of the Canyon 8,560 feet above sea level.

We were now sure we were on the wrong route and commenced our

return journey, keeping well up on the slopes of the mountain from which
we could command a good view of the valleys leading in the direction in
which, we supposed, the Green Lakes lay.
' Our progress was slow and laborious for, besides loose rocks and fallen
timber, there was a dense growth of brush over six feet high resembling
blackthorn, and a drizzling rain came on, which lasted the two days oc-
cupied in returning to the surveyors camp, which we reached on the
afternoon of the 4th of August.

During the next two days it rained too much for the surveyors to
work, but the trail party had now got a fine large canoe finished, with
which they managed to get all the supplies safely across the rapid and
dangerous Tsee-ark-amisht River, which was now at high flood, and by
the end of the week such progress had been made that we all camped to-
gether, three miles further on, between the forks of the river, having
crossed the west branch by a rude bridge which the surveyors had con-
constructed.

The surveys were also carried to this point, but as the grades were
not satisfactory, I sketched a more circuitous line, diverging from the first.
about five miles back, which the party now commenced to survey.

As we were now near the summit of the first range of mountains, and
the trail party, with the supplies, had got fairly up with the surveyors, I
had reason to think that the greatest difficulties of the survey through the
mountains were passed.

Monday, 11th August.—We resumed our tramp, accompanied by Mr.
Hunter, following up the valley of the east branch of the Tsee-ark-amisht,
which we found covered with volcanic debris for about two miles where
the mountain slopes abut on the river; a mile and a half beyond this the
small clear stream from the Green Lakes enters the valley, following this
up three miles, we reached the south end of these lakes, where Mr. Hunter
was rejoiced to find abundance of good grass, which the mules greatly
needed, as they were getting very weak through want of feed.

This string of small lakes is about 8 miles long, and 2,100 feet above
sea level ; it is on the crown of the first or coast range, and the watershed
between the streams falling into Howe Sound, and those taking a more
circuitous course by Lillooet and Harrison Lakes to the Fraser River.
There are large flats or meadows of good grass on the margins of these
lakes, and the mountains immediately surrounding them are detached or
in broken ranges rising 1,000 to 2,000 feet above the level of the lakes;
some with summits of bald rock, but mostly covered with timber of little
value, Westward the snow-clad Sierra, purple in the distance, rises in
rugged grandeur barring a passage to the coast.

Here Mr. Hunter left us to return to his party; we followed a line
generally parallel to the lakes, sometimes making a short cut across a moun-
tain spur.

AI?L the north end of the lakes the valley is contracted, and a ‘river

22
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about 40 yards wide issues from the lakes, and for three miles flows bg-
tween narrow benches varying in height from 50 to 200 feet; below this
the benches disappear, and the rapid river flows between rugged mountain
slopes; on the east side the mountains are high and precipitous, but we
were travelling on the west side on a foot hill covered with huge masses
of detached rocks piled in most bewildering disorder. I had doubts of the
pack train being able to cross this, but subsequently learned that Mr.
Hunter succeeded in finding a practicable pass on the other side of the
range.
“This rough country continues about four miles, when the range of
foot hills drops down and the valley opens out; about ten miles fiom the
foot of the Green Lakes, two rapid rivers, 80 to 40 yards wide, come in
from the west within a mile of each other, with an arid flat between them
covered with small scrub firs. We had to cross one of these rivers by an
Indian bridge of the most slender construction, a few poles lashed together
and suspended from the top boughs of a leaning, or half fallen tree which
reached about two-thirds across the river, and fastened at the other
end to a stump; we strengthened this, but the passage was anything but
pleasant, with a swollen mountain torrent rushing beneath.

A mile beyond this a foot hill, or spur from the mountain, 300 feet
high closes up the valley, and the river dashes through a Canyon over a
mile in length in Which there are two waterfalls of 70 and 50 feet respect-
ively. Beyond this the valley descends rapidly to the Pemberton mea-
dows, where the Green river, which we had been following on a course
nearly north, is suddenly deflected to the east by a detached round hill a
mile or more in diameter which almost closes up the mouth of the valley ;
this hill rises about 400 feet above the level of the meadows. We ascended
this, and from our elevated position had an extensive view of this great
basin in the heart of the cascade mountains which separates the Lillooet
spur from the coast ranges. Har away to the northwest we could trace
the valley of the Lillooet river which by numerous lateral valleys collects
the melted snow from the distant mountains and entering the extensive
meadows which lay at our feet, mingles its waters with those of the Green
river, on the banks of which we had bheen travelling, the Birkenhead
river from the north, and other small streams flowing in an end-
less intricacy of channels through these meadows to the Lillooet Lake, and
tﬁmnce by the Harrison Lake and River entering the Fraser below Fort

ope.

The Indians told us that the Lillooet river is navigated with canoes
40 miles above the point where we stood and that there are extensive
meadows on its Banks; the flats called the Pemberton meadows extend
from the Lillooet lake westward about ten miles and are from two to four
or five miles in breadth.

We descended the north side of the hill and camped—No. 15—by a
small lake, on Thursday, 14th August; we had been four days coming from
the Surveyor’s camp—under 30 miles—the weather was very warm, the
country rough, without even an Indian trail, the men were very tired
and glad to rest half a day while I completed my rough topographical
sketches, shewing the line to be surveyed; these I sent back to Mr. Gamsby
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with two of his packers who had come with me from his camp.

Friday, 15th August.—A large canoe which I had engaged at an
Indian camp, a few miles distant, arrived at three p. m.; in this we em-
barked with all our baggage, and, threading the intricate water courses, in
two hours reached the mouth of Birkenhead river, on the north side of the
Pemberton meadows; we thus followed up the valley of this stream, by an
Indian trail, and next day, at nine a. m., struck the waggon road, on the
Pemberton portage, at a point about 12 miles from Lillooet lake : following
this road seven miles we entered the Scaalux valley, coming down from
the north east; the road follows up this, and three miles more brought us
to the Half way house, near to which we camped—No. 17—on Saturday
evening.

This is on the well known Douglas route by which .the interior of the
country was reached, before the waggon road was made from Yale, up the
Fraser, Thompson, and Bonaparte valleys to Clinton; it is now chiefly
used by Indians, as there are only two or three white settlers in the neigh-
bourhood, and the road is overgrown with grass and brush that have sprung
up since the travel was diverted.

At the Half-way house Mr. Frank Harvie met us; he had a large canoe
waiting for us at the head of Anderson lake, and a small pack train of mules
near the town of Lillooet ; so I discharged all my packers, sending back
with them more topographical sketches for Mr. Gamsby.

Two miles beyond the Half-way house thereis a small lake, on the
water shed between Anderson and Lillooet lakes ; this is the second divide
on the line we have been travelling from Howe Sound.

From this the waggon road follows a narrow valley about ten miles
down to Anderson Lake, which we reached on the 17th August, having
hired a waggon from Mr. Poole, at the Halfway house, to carry our
baggage.

Anderson and Seaton Lakes cut through the Lillooet range of the
Cascade Mountains ; the former is about 14 miles long, bearing northeast.
The mountain slopes on both sides of the lake come down to the water’s
edge, but the southeast side is the most precipitous, and on it there are a
number of loose rock slides, down which fragments of rock from the cliffs
above are ceaselessly rolling. )

On the northwest shore, though the line appears more irregular, the
slopes are at an easier inclination and the rocks are firm; except on about
a mile and a half at each end of the lake where the high cliffs project into
deep water.

Between the two lakes there is a portage about two miles in length,
through which a river 100 feet wide rushes with great velocity, as the
difference of the level of the lakes is about 60 feet.

Seaton Lake is about 16 miles long, of a serpentine form, but its general
bearing is nearly due east. Looking down from the head of it a magnifi-
cent picture of mountain scenery is presented. The lake is only about
800 feet above the level of the sea, and the surrounding mountains rise
abruptly 3,000 to 5,000 feet, with many gradations of hue as they recede in
the distance.

The rocky slopeson the south side of this lake are abrupt and broken,
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with many slides of loose rock; on the north side the slopes are gentle or
terraced, covered with bunch grass and dotted with firs, except for about
a mile at each end where bold clifts line the shores of the lake.

At the foot of this lake we found the line stakes and closing bench
mark of the M Division, who had reached this point a fortnight before, and
had gone back to Hat Creek to survey a line up the Bonaparte Valley.

A mile from the foot of Seaton Lake the Cayoush River from the south-
east joins that issuing from the lake, and about two miles further on the
united streams flow into the Fraser a little below the Town of Lillooet,
where we arrived about noon on the 19th August and camped—No. 20,

I spent the rest of the day in paying off Indians and completing my
topographical sketches of the shores of Anderson and Seaton Lakes, which
I sent back to Mr. Gamsby, who was in charge of the surveying party,
Division X.

The Town of Lillooet was a thriving place a few years ago, when it
Wwas an important station on the Douglas route to the Cariboo gold mines;
but now—except an hotel, a post office, and two or three stores—it is chiefly
occupied by Chinese and Indians.

The valley of the Fraser for a few miles below and twenty miles above
Lillooet, is in some places of considerable breadth, and there are a number
of very fine farms on the benches, each side of the river, most of which
require irrigation, which is supplied from the lateral streams flowing down
the mountain slopes. But the uncultivated benches and slopes which .
cannot be irrigated—once covered with luxuriant bunch grass—are now
bare and arid, or maintain a sparse growth of wild sage or wormwood.

The valley is well sheltered and, lying low, is very warm ; it is said
to be the finest district for gardening and fruit growing on the mainland
of British Columbia.

But the valley of the Fraser, wherever we have touched it, presents
engineering difficulties in railway construction of a very grave character.
Though from Lilloo2t to the Marble Canyon, 22 miles up the valley, the
Superior Mountain ranges do not press very closely on the river, yet the
foot hills or benches rising several hundred feet above its level are in some
places rocky and serrated, forming short Canyons; and deep gulches are
cut in the alluvial benches by the streams descending the mountain slopes.

Wednesday, August 20th.—We crossed the Fraser by ferryboat, then
travelled along the waggon road up the valley, at a brisk pace; our pack

. c . -
train being fresh, we soon reached the 21 mile house near which we

camped.

Next day we resumed our journey ; about the 22nd mile the road begins
to ascend the Pavillion Mountain, but we turned to the east and entered
the Marble Canyon.

This is a narrow gap or pass between the Fraser and Bonaparte Val-
leys, about 2,700 feet above the level of the sea, and 11 miles in length,
bearing southeasterly till it joins the valley of Hat Creek. It looks like a
groove cut through the mountains, the white cliffs of limestone or marble
rising abruptly on each side from two to three thousand feet in height,
turretted with huge irregular masses of rock, which glisten in the sun-
beams and form an endless variety of light and shade.
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In the cenire there are two small lakes, one four miles and the other
a mile in length; at the north end there is a fine farm owned by Captain
Martley, by whom we were kindly entertained ; the south end is arid and
dotted with fir trees.

The valley of Hat Creek, from the marble canyon to the Bonaparte,
is about 18 miles, and has a rapid descent; it is narrow at the bottom, in
which a stream 20 to 80 feet wide flows; but the slopes on each side rise
at an easy inclination, though they are rock-ribbed, and serrated by the
streams coming from the mountains; the scant soil that covers the rocks
supports a ‘growth of bunch grass and wormwood. We arrived at the
Bonaparte River on the 21st August, and camped, No. 22. The ride through
the Marble Canyon down to this point was the pleasantest we enjoyed the
whole season.

The Bonaparte River has its sources about 70 miles north of the point
where we were now camped, in a number of lakes on the elevated central
plateau between the Rocky and Cascade Mountains, and flows into the
Thompson River about 40 miles above the confluence of the latter with
the Fraser.

The valley is narrow, the bottom flat varying from two or three
hundred feet to half a mile in breadth, thickly covered with poplar and
alder bushes; in several places these have been cleared oft and very fine
farms obtained. TUp towards the head waters the valley expands at inter-
vals, forming very fine natural meadows.

The slopes throughout are rocky but nmot precipitous, and they are
generally covered with a thin coating of earth, which supports a luxuriant
growth of bunch grass and wormwood, and dotted with firs to their
summits, giving the whole country a park-like appearance.

Friday, 22nd August.—We moved our camp six miles up the valley,
and next day Mr. John Trutch joined our party; we proceeded together
up the valley on a good trail, and in the evening reached the foot of the
great chasm which extends two or three miles north-westerly to the waggon
road ; its maximum depth is about 1,500 feet.

We expected to find Mr. Jarvis and his party (M) here, but they had
moved on two days before, and were now 15 miles farther up the valley.

As I could not spare the time to go any farther at present, I sent a
messenger for Mr. Jarvis, and after settling all business matters with him,
I rode to Clinton, where I spent two days in examining and paying
accouuts.

On the 27th August 1 took the down stage to return to Victoria, where
I arrived on Saturday, the 30th August.

SECOND JOURNEY ON THE MAINLAND.

Friday 19¢th Sept.—1 set out on my second journey on the mainland,
by the regular steamer to New Westminster where I met Mr. A. 8, Hall,
commissary to the S. division under Mr. Moberly, from whom I learned
that the latter had received your instructions to return to the west side of
the Rocky mountains, on the 29th of July ; and that the party began to
return on the following day and arrived at Moose Lake on the 18th of
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August, where they commenced the survey on the 20th down the left bank
of the Fraser; he also informed me that a few days later my messenger,
Mr. W. Dewdney arrived with full instructions respecting the surveysand
explorations to be made, and remained with the party. Mr. Hall was on his
way to Victoria to arrange his accounts when I met him at New West-
minster. ‘

I arrived at Clinton on the 24th of September, where 1 met Mr. Hunter,
who had completed his work in connection with the X Division and his
pack train was now on the way to winter quarters at Kamloops.

I took Mr Hunter with me to the 111th Mile House near Lake la
Hache where my small pack train was waiting for me, it having arrived
some days before, from the camp of the M Division on the head waters of
the Bonaparte river, where it had been employed by Mr. Jarvis in my
absence. We made a short exploration north easterly from Lake la Hache
with the object of finding a better route thence to the North Thompson
than that surveyed in 1872. We found two routes that looked favorable,
one bearing a little to the east of north that would strike the valley of the
Horse Fly, and the other branching out of this and bearing more easterly
would strike the Clearwater Valley north of the line of 1872. I put my
pack train and men in charge of Mr. Hunter, with instructions to make a_
running traverse of the first route with compass and aneroid, and to follow
up the Horsefly River beyond the range of hills that crosses from north to
south.

Mr. Hunter commenced his survey on the 29th of September, and I
went to the 150 mile house to scttle some accounts, and thence returned
to Bridge Creek (100 mile house), where I hoped to get some tidings of
the M division under Mr. Jarvis. The last despatch I had from him was
dated a month before, when the party were near the divide between the
Bonaparte and Thompson Rivers, at an elevation of 3,700 feet above sea
level; and contrary to expectation, had not found any cross valley or pass
between the Bonaparte and Thompson Valleys, and were then within 500
or 600 feet of the general level of the plateau. As the descent from the
divide to the bottom of the Thompson Valley would be about 2,500 feet,
the line would be necessarily lengthened to get down with a moderate
grade; I therefore allowed a fortnight beyond the time Mr. Jarvis had
estimated to complete his surveys, and employed myself in making short
explorations in the neighbourhood.

Thursday, 16th October.—Mr. Hunter returned to the 111 mile house :
his survey had been very satisfactory, as he found a very favourable line
by a chain of small lakes bearing north-easterly, thence by a small stream
to the Horsefly River. He travelled one day up the banks of the river
through the cross range of hills, and found no canyon ; and eastward, as
far as he could see with his field glass, there were no hills, but the country
was rising gradually, and the valley where he stood was about 3,000 feet
above sea level.

Saturday, 18th October.—Mr. Jarvis with his party M arrived at Bridge
Oreek, having completed their survey to the Thompson River and con-

nected their line with the surveys of 1872, a few miles below the mouth of
the Clearwater.
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. I paid off most of the men of Jarvis’ party, and sent half the officers to
Victoria to work at the plans and profiles.

I then made up a party to explore the route from Lake la Hache to
Clearwater, and put Mr. Jarvis in charge. He started on the 20th of
October, taking with him two assistants, three men and a pack train of
nine mules.

I started the same day for Kamlooss where I expected to meet Mr.
Moberly and his party (S). Next day at Clinton I had a despatch from
Mr. Gamsby, stating that his surveys were nearly completed, and he would
be at Lillooet with the party in a few days. I therefore immediately made
arrangements to have the party and their baggage conveyed by boat to
Lytton and thence by coach and waggon to Yale.

I arrived at Kamloops on the 23rd October and found there Mr. A. S.
Hall, who_had returned from Victoria with the accounts of the S party
made out, I waited there several days, paid off the men who had returned
in charge of the pack train from Division X, settled sundry other accounts
and made arrangements with Mr. Barnard for the herding of the pack
animals during the winter.

Monday, 27th October—Mr. Moberly’s party had not arrived, and, as I
could not wait longer I placed money, to pay off the men when the party
arrived, in the hands of Mr. Tait, the officer in charge of the Hudson’s Bay
Company’s post there, aitd started on my return to Victoria in a small
steamer owned and commanded by Mr. Tolmie, who kindly took a course
close by the north shore of Kamloops Lake, giving me a good opportunity
of examining the same, and which I found even less favorable for a rail-
way than the south shore; the rocky slopes coming close to the water's
edge throughout the whole length of the lake and, at several points, the
high cliffs running into deep water.

Before reaching the lake, on the right bank of the Thompson River, I
had the pleasure of inspecting a flour mill recently enlarged and put in
excellent order by the owner, Mr. Fortune, who is now in a position to do
a large business. From this and other mills further north all the flour ne-
cessary for future surveys, and even construction could be obtained ; also,
beans, cattle, sheep and bacon, can now be had in the country, and the
great delay and expense of importing and forwarding these supplies, will
in future, be in a great measure avoided.

From Savonna’s ferry Mr. Barnard conveyed me to Yale, where we
arrived on the 30th of October and found Mr. Gamsby and his party (X)
waiting for the steamer “ Hope,” by which we all went together next day
to New Westminster, and thence by steamer “ Maude” to Victoria where
we arrived on the first of November.

I paid off the men, and the officers of the X party worked at their
plans and profiles until the 12th of November, when those who had come
from Ottawa left Victoria in the steamer “Prince Alfred ” on their journey
home.

Mr. Moberly and his party (S) arrived at Kamloopsabout the third of
November, where most of his men were paid oft except those returning to
Victoria.

He had completed the survey between Moose and Cranberry Lakes,
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by the left bank of the Fraser, with satisfactory results; and commenced
the exploration from the fork of the Thompson and Albreda Rivers on the
14th of October, getting about 23 miles up the valley of the former, near to
the pass between it and the Clearwater, when a heavy snow storm
coming on he was obliged to return. He arrived in Victoria with the
officers of his party on the 10th of November; some of those went to
Ottawa, and the others having completed their plans and profiles at the
beginning of December were paid off, and Mr. Moberly left Victoria with
me on the 10th of December for Ottawa.

ENGINEERING CHARACTER OF THE LINES SURVEYED IN 1873.
East of the Rocky Mountains towards Fort Edmonton.

In my report on the surveys of 1872 I described the engineering
character of the line surveyed from the summit of the Yellow Head Pass
eastward, by the Caledonian and Jaspar Valleys to Fiddle River, a distance
of 49 miles, to which point the surveys had then been carried.

I may state again, briefly, that this point is 8,804 feet above sea level,
or 442 feet lower than the Yellow Head Pass, giving an average grade of
about nine feet per mile; but the grades are variable, the highest being 1
per 100 for about 2% miles.

In this distance of 49 miles the works will be generally light or
medium, with a few exceptions where the line runs on'the rocky slopes of
the mountains, requiring a considerable quantity of rock excavation; the
aggregate length of line, on which this class of work occurs, is about five
miles; the crossing of the Athabasca river on the line surved in 1872 is 410
feet in length, but the bridging on the line proposed, about 45 miles further
down the river, will considerably exceed that length ; it will, however, be
in shallow water.

From Fiddle River the surveys during 1873 were continued eastward
114 miles to a point near Root River, between the McLeod and Pembina
rivers, estimated to be about 125 miles from Fort Edmonton.

The linesurveyed is, as nearly as practicable according to the sketch
and instructions you gave Mr Moberly when you met him in the Yellow-
head Pass in 1872, and it runs south of the trail by which you travelled.

This line however, runs on very high ground, at some points reaching
a greater altitnde than that of the Yellow Head Pass, with unfavourable
grades the particulars of which will be found in the following :

From Fiddle river eastward for half a mile the grade is nearly level,
thence there is a rising grade of 75 feet per mile for over 6} miles, with
some heavy cutting, tothe divide between the Prairie and Athabasca rivers,
the former being a tributary of the latter, and falling into it about 18 miles
to the northeast. '

From this point the grade is nearly level for three quarters of a mile ;
thence eastward, a little over 8 miles, to Prairie River, the fall is 413 feet
or 514 feet per mile; the grades however, vary considerably, the highest
being 62 feet and the lowest 21 feet per mile,

The works on this portion will generally be light, as the cuttings are
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not deep and they are principally insand or light loam; crossing Prairie
River will require 40 feet of bridging.

From Prairie River to Deep Creek, on the divide between the McLeod
and Athabasca, the distance is 21} miles and the rise is 628 feet with vari-
able grades, the highest being 64 feet per mile for 8} miles.

The work on this portion will be medium, there will be some cuttings
of considerable length in sand and clay loam, but no rock cuttings.

The descent from Deep Creek to the McLeod River is 478 feet, in a
distance of 15 miles with variable grades, none exceeding 1 per 100, ex-
cept on the last mile and one third, the grade of which is 70 feet per mile.
The work will be medium cutting and filling ; no rock work.

The altitude of this last point, on the left bank of the McLeod River,
is 3562 feet above sea level ; thence down the valley 48 miles, to the point
of crossing the river, the fall is 769 feet, giving an average grade of 16 feet
per mile ; the grades however, are undulating, the highest being 70 feet
per mile for half a mile, the next 68 feet per mile for three quarters of a mile,
all the rest are under 1 per 100

The works on this portion will be light cuttings in sand, gravel and
clay loam, with the exception of two short excavations in soft sandstone.

The bridge across the McLeod River will be about 675 feet in length,
the altitude, 2793 feet above sea level.

From the crossing of the McLeod the line rises 231 feet in 74 miles
with variable grades, the highest being 64 feet for one mile; thence to the
end of the survey, 51 miles, the rise is only six feet, the altitude of that
point being 3030 feet above sea level, but the grades are undulating, the
highest being 63 feet per mile for two thirds of a mile.

The work between the McLeod River, and the end of the survey will
be generally light, the heaviest being the embankments across some mus-
kegs ; there will be no rock work.

The above description applies to the trial or preliminary line that was
surveyed, which is, however capable of great improvement on the line pro-
posed by Mr. Moberly. Crossing the Athabasca farther down near Old
Man’s River as shewn on the map, it is expected that the highest grades will
not exceed 1 per 100 and that the excavations will be corsiderably reduced ;
the bridging of the Athabasca will, however be lengthened, but in shal-
low water where the current is not strong.

From the end of the survey to Fort Edmonton the estimated distance
is 195 miles, and the altitude of the latter as given by Captain Palliser is
2,088 feet above sea level, or 942 feet lower than the last point on the sur-
vey, giving an average fall of about seven an a half feet per mile ; but the
grades will be undulating ; first dipping to the Pembina river, then rising
to the watershed between that and the Saskatchewan, and again falling to
the valley of the latter.

The excavations on this portion are not expected to be heavy ; the
most important work will be the bridging of the Saskatchewan river.

WEST OF THE ROCKY MOUNTAINS BETWEEN MOOSE AND CRANBERRY LAKES.

From Yellow Head Pass westward, that portion of the line between
Moose and Cranberry lakes has been re-surveyed. From Moose lake the
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new line follows the right, or north, bank of the Fraser about three miles,
on gravel benches, nearly level, with light work. It then crosses the river
and follows the Fraser valley 17} miles, gradually leaving the river, and
running on the slopes with an average descending grade of 35 feet per
mile ; the only variations from a uniform grade being one of 43% feet per
mile for a mile and a half, and another of 21 feet per mile for about the
same distance.

Of the 17% miles above referred to about six miles are on granite, the
same distance on slate rock, and the balance on shale. The WOI‘kS: will
therefore be rather heavy though the cuttings are not deep; there will be
3 tunnels, the united lengths of which will be 2,600 feet. From this point,
which is opposite Téte Jaune Cache, the line takes a southerly course into
Cranberry Valley, descending obliquely its’southern slope for about six
miles, till it rejoins the line surveyed in 1872, from three to four miles
north of Cranberry Lake. On this six miles the work will be rather light,
and there will be no rock cutting.

BETWEEN THE NORTH THOMPSON VALLEY AND HOWE SOUND. ¥

Commencing at the head of Howe Sound near the east side of the
valley the line runs on the bottom flats about nine miles, crossing the east
branch of the Squamisht river, 280 feet wide, at the second mile, and the
Tsee-ark-amisht river, 200 feet wide, between the eight and ninth mile,
which is 142 feet above sea level. The work up to this point will be light.

The line now follows the Tsee-ark-amisht valley on a course nearly
north ; at the ninth mile it crosses a spur from the mountains which will
require a tunnel 370 feet in length.

Between the 11th and 12th mile, the line recrosses the Tsee-ark-amisht
river, requiring 270 feet of bridging.

These two crossings of the river could be avoided, but this would
necessitate some heavy rock cuttings and a short tunnel as the rocky slope
of the mountain comes close to the bend of the river in a very irregular line.

From this point the first line surveyed followed the banks of the river
on a flat bench to the 16th mile, but there the valley closes in and the river
rushes through a rocky canyon, about three miles and a half in length in
which distance it falls 600 feet.

"To avoid an impracticable grade at this difficult point a deviation of
the line commences at the 12th mile and runs on the rocky slopes of the
mountain to the 19th mile with a grade of 1.80 per 100 or 95 feet per mile
for three miles, and another of 2 per 100 for four miles.

On this seven miles there will be some heavy rock cuttings, including
ten short tunnels of an aggregate length of 6,000 feet ; four crossings of the
Tsee-ark-amisht river, 120 feet each, and one of the Minatch river 100 feet.

The line at the head of the Canyon is 1,015 feet above sea level.

On the next four miles, one of which is on the east shore of Daisy lake,
the work will be medium, with the exception of one rock cutting 700 feet
long and 25 feet deep. The rise on this length is 228 feet with grades vary-
ing from 66 to 106 feet per mile.

*sThe line was surveyedifrom Howe Sound to the North Thompson, which was also the way I travelled
and here describe it; buf the mileage on the Diagrams runs fromithe Yellow Head Pass westward.
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Two miles beyond this, is the foot of the second canyon, through
which the river falls 425 feet in three miles. To avoid an impracticable
grade the line was again forced to leave the bottom of the valley and rise
on the rocky slope of the mountain with one grade of 105 feet per mile for
two miles and a half, and another of 79 feet per mile for a mile and a half,
to a point between the 27th and 28th mile, at an elevation of 1,635 feet
above sea level.

In this last 4% miles there will be some heavy rock cuttings, including
three tunnels making together 2,000 feet in length. There are also some
deep cross ravines to bridge or fill up, one of which is 125 feet deep, 5§00
feet wide at the top and tapering to a point at the bottom. ‘

From this point to the 84th mile on the shore of Green lake the rise is
466 feet, that point being 2,101 feet above sea level; the grades to this are
variable, the highest being 105 feet per mile for two and a half miles.

The east branch of the Tsee-ark-amisht is crossed about the 30th mile
where it is 100 feet wide; near this there will be two tunnels through
rocky spurs, one 400 feet, the other 700 feet in length ; the rest of the dis-
tance will be rock cuttings and embankments of no great depth.

The next seven miles the line runs along the shores of the Green lakes
with easy undulating grades, the highest point reached being 2,110 feet
above sea level. On this portion the work will be rather heavy as several
of the cuttings are 30 to 40 feet at their maximum depth, the lower parts
of which will be in rock, and 700 to 1,000 feet in length. There will be a
tunnel 400 feet long through granite ; the largest stream crossed is 80
feet wide.

From the north end of Green lakes the line follows the left bank of
the Green river, 15 miles to the Pemberton meadows, falling in that dis-
tance 1,411 feet or an average of 94 feet per mile, the highest grade being
106 feet per mile for two miles and a half and the lowest 74 feet per mile
for two miles. :

In this 15 miles the works will be heavy, the line running on the
rocky slopes of the mountain, there will be a great number of rock cut-
tings ; the heaviest of those are ten in number averaging 600 feet in length
and 85 feet maximum depth. Four tunnels will be required, their united
lengths amounting to 2,750 feet. ‘

Near the 47th mile Cliff river is crossed, it is 150 teet wide ; and three
miles farther on the Ischawham river 120 feet wide is crossed.

The next four miles the line runs on the Pemberton meadows, nearly
level, 693 feet above the sea, with light earthwork ; but the Lillooet river
where the line crosses is 600 feet wide and about 10 feet deep with very
little current. _

From the Pemberton meadows the line ascends to the summit of the
next range. Pemberton portage by the Birkenhead and Scaalux rivers,
about 12 miles, at an average rise of 77 feet per mile, the summit being
1,615 feet above sea level, the grades varying from one of 100 feet per mile
for three miles to one of 40 feet for one mile:

In this length there will be a number of cuttings, through sharp rocky
spurs, averaging about 400 fect in length and running up to a point in the
centre 20 to 35 feet in height. There will also be six short tunnels, their
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united lengths amounting to 2,000 feet; also one crossing of the Birken-
head River 120 feet.

From the last point the line runs nearly two miles on the crown of the
ridge, falling in that distance 86 feet; in this there is one rock cutting 700
feet in length running from grade level at each end up to a point in the
centre 40 feet in height.

From this the line descends by an open valley 11 miles to the shore of
Anderson lake, falling 690 feet ; the point at the lake shore being 889 feet
above sea level and 40 feet above the level of the lake.

In the first four miles of this portion the grades vary from 79 to 92
feet per mile, with heavy work, the cuttings being chiefly in rock including
two tunnels, one 500 feet and the other 300 feet in length.

On the next two miles the grades are easy and the work medium, the
cuttings being chiefly in gravel.

On the balance of the distance the grades vary from 55 to 95 feet per
mile with some heavy rock cuttings, including five tunnels aggregating
2,000 feet in length.

From the last point the line follows the west shore of Anderson lake
to its outlet, a distance of 11 miles, with easy undulating grades, but with
heavy work, as the mountain slopes come close to the water’s edge and
there are a great number of sharp rocky ridges to cut through, in which
there will be required six tunnels amounting together to 8,200 feetin length.

Near the head of Seaton lake a rocky promontory projects into deep
water with a very irregular face ; to avoid this the line was carried over a
neck or depression at a considerable distance from this lake rising with a
grade of 2 per 100, over three miles.

On this length there will be some very heaving cuttings and embank-
ments, and one tunnel 1,900 feet in length.

From this neck the line descends to the shore of Seaton lake with a
continuous grade of 1 per 100 for six miles, on which the work will be
medium with the exception of a tunnel 300 feet long through a spur of ro:k.
Thence to the outlet of the lake, about 7 miles, the line is nearly level;
on half of this distance the work will be medium, but on the other half
there are several places where the mountain slopes abut on the lake in high
vertical cliffs, requiring seven short tunnels amounting in the aggregate to
2,200 feet in length.

The last point is 808 feet above sea level and 10 feet above the level
of Seaton lake. From this to where the line crosses the Fraser river, near
the Town of Lillooet, the distance is a little over three miles, in which the
fall is 108 feet, with easy grades, and the work will be medium, the cut-
tings being in clay or gravel.

The crossing of the Fraser near Lillooet is 117 miles from the starting
point at Howe Sound and the line at the former may be considered as
fairly through the Cascade mountains. From this point eastward will
therefore be described as another Division of the line

On the whole length of this line through the Cascade mountains, the
works on 13 miles will be light; 17 miles medium, and the balance 87
miles, heavy, in which 44 short tunnels are estimated, making together 5%
miles of tunnelling,
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~ The grade line at the crossing of the Fraser, near Lillooet, is 700 feet
above the level of the sea; from this the line creeps up the east side of the
Fraser valley, obliquely, with an ascending grade of 1.50 per 100, or 79
feet per mile for 25 miles; the only variations in grade being one of 1 per
100 for a mile, and one of 2 per 100 for two and a half miles.
~ Only about two miles of this is on gravel or clay; the rest is all on
rock on a steep hill side, in which there will be some very heavy rock
cuttings from 300 to 2,000 feet in length, with a maximum depth of 25 to
80 feet, the cross section showing a surface inclination of about 1 to 1.

There are also a great number of lateral ravines or gullies to cross,
which have been worn out by the streams descending from the mountains;
most of these are dry in summer, but in some of them there is a constant
flow of water.

Eight of the largest of these gullies are from 500 to 1,100 feet wide at
the top, sloping to about 6 feet wide at the bottom, and from 100 to 260
feet in depth.

About a mile of the line on the banks of the river is on clay slides,
continually shifting from the action of the river at their feet: these would
require substantial works to protect them.

On the next 12 miles, through the marble canyon, the grades are
generally easy and undulating, the highest being 55 feet per mile for a
mile and a half. The highest point on the line through the canyon is
2,865 feet above sea level.

The works through this length will be medium ; there are no deep
cuttings, but what there are will be in rock.

Thence down the Hat Creek Valley to its junction with that of the
Bonaparte, a distance of about 12 miles, the line is on a continually
descending grade, averaging 1 per 100 with few variations, the highest
grade being 2 per 100 for a mile, and the lowest 15 feet per mile for two
and a half miles.

The works on this section will be very heavy, as the line is well up
on the slopes of the valley, which are rock-ribbed and serrated, resembling
those of the Fraser valley. There will be a number of rock cuttings
varying from 500 to 1,500 feet in length, with a maximum depth of 30 to
70 feet.

There are also a number of deep lateral ravines to cross; six of these
run from 90 to 180 feet in depth, 400 to 600 feet wide at the top, and
tapering to about 6 feet at the bottom.

These works could be greatly reduced by keeping the line near the
bottom of the valley, but the grades would be much steeper.

The last point isupon the western slope of the Bonaparte valley, about
500 feet above the bottom ftat; the line follows on the slopes of this valley,
with falling grades varying very little from 1 per 100 for 6} miles, where
it reaches the bottom of the valley, near the 124th mile, on the waggon
road to Clinton,

The works on this portion will be lighter than on any of the preceding
sections from Lillooet, for though the line is still on rock, covered with a
few inches of soil, there are no deep cuttings or lateral ravines.

The last point is 1,832 feet above sea level, and thence 24 miles up the
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valley the grades are tolerably uniform at the rate of 31 feet per mile; the
only variations being one grade of 73 feet per mile for two and a haif
miles, and a few short lengths of 53 feet per mile. ,

The works throughout this length will be light; for though the slopes
of the valley are rock, with a thin covering of soil, the line can be kept
close to the bottom flat, avoiding any deep cutting. ' _

From this the rocky slopes of the valley close in on the river, forming
a canyon a mile and a half in length, the grade through which is 1.75 per
100 or 923 feet per mile; but the slopes near the river are not steep, and
the work through the canyon will not be heavy.

The elevation at the head of the canvon is 2,717 feet above sea level,
and from this, for 12 miles up the river, the rise is very gradual, averaging
26% feet per mile, with light work. _

Thence for three miles and a quarter, to the head waters of the Bona-
parte, the rise is at the rate of 2 per 100 through a narrow valley with
much loose rock on its slopes : in this the work will be rather heavy.

We have now reached an altitude of 8,372 feet above sea level, in a
broad open basin or depression in the great central plateau of British
Columbia. The Bonaparte river flowing gently through a chain of small
lakes or beaver dams. The rise in the next 12 miles is only 122 feet, and
the work will be very light.

From this to the divide or watershed between the Bonaparte and
Thompson rivers, a distance of 14 miles, the rise is 366 feet, the altitude of
the summit being 8,860 feet ; the grades on this are generally easy, with
two exceptions, one being 92 feet for one mile, and the other 95 feet for
the same distance. The works on the whole 14 miles will be light.

On the summit there is half a mile of level, then a descending grade
of 2 per 100 for nearly a mile and a half, in which there will be a side hill
cutting through loose rock 2,300 feet long, and averaging 30 feet in depth.

For the next 10 miles the line runs along the shores of Lac-des-Roches
and two other small lakes, with easy, undulating grades, and the works
will be light or medium,

From the Fraser river to this point we have been crossing an undu-
lating or broken couniry; the thin coating of soil, which covers the rocks,
maintaining a luxuriant growth of bunch grass and wormwood, and thinly
dotted with fir trees. But now we are entering on the slopes which
descend to the valley of the North Thompson, and both the quantity and
size of the timber are greatly increased.

The point at the outlet of the lakes last alluded to is 3,707 feet above
sea level, at th2 head of a deep ravine through which the stream that
carries off their surplus waters flows into the North Thompson river.

The line follows the slopes or benches on the east side of this ravine,
nearly 14 miles, with a continuous falling grade of 2 per 100, crossing five
rocky spurs, averaging 750 feet in length, thal will have to be tunnelled ;
the rest of the work will be light.

From this the line deflects to the northward, descending obliquely the
western slope of the Thompson valley till it reaches the bottom ; and
crossing the river, joins the line surveyed in 1872, about six miles below
the mouth of the Clearwater.
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In this last length of 12 miles, the grade continues to fall at the rate of
2 per 100 for nearly 9 miles, with only one break of a quarter of a mile of
level ; making, altogether, a nearly continuous grade of 106 feet per mile
for 28 miles.

The western slope of the Thompson valley is here very irregular and
broken with deep lateral ravines and rocky spurs shooting down to near
the bottom of the valley, and the work will consequently be heavy, requir-
mg on the line surveyed two tunnels, one 4,300 feet and the other 8,300
feet in length.

But it has been ascertained from explorations made subsequent to the
survey, that the long, steep grade of 2 per 100, and probably all or most of
the tunnelling can be avoided by carrying the line farther up the slopes
and on to the higher benches, which would give a falling grade of about
80 feet per mile for 80 miles in length; this would carry the line above the
mouth of the Clearwater river before the bottom of the valley was reached ;
it would then cross that river and join the line surveyed in 1872, near to
where that to Bute Inlet branches off, on the right or west bank of the
Thompson river, and thus avoid crossing the latter.

The distance from Lillooet to Clearwater junction by the line surveyed
is 168 miles; on nearly one-half of this distance the work would be light ;
on one-fourth medium, and on the balance heavy work, principally in rock
cutting.

On the whole, the line by this route is not satisfactory. There are four
summits or watersheds to pass over, requiring long, steep grades, alter-
nately rising and falling ; and a very large proportion of the works would
be heavy rock cuttings.

RESULTS OF THE SURVEYS IN THE ROCKY MOUNTAIN ZONE.
To the end of the Year 1878.

The surveys made up to the present time through the great mountain
zone running parallel to the shores of the Pacific Ocean, shew that a
favorable line for the railway can be obtained from the summit of the
Yellow Head Passin the Rocky Mountains eastward to Fort Edmonton
on the North Saskatchewan River.

The distance between these two points is estimated at 288 miles, and
on the first 50 miles from the summit of the pass easterly there will be a
considerable number of rock cuttings, but none of them very deep, and
but very little, if any, tunnelling will be required. The grades throughout
this length will be easy. ~

Thence across the foot hills to Fort Edmonton the grades will be un-
dulating, and none of them need exceed 53 feet per mile; with excavations
of no great depth, in sand and clay loam, and only a few cuttings through
soft sandstone. The most important works on this section will be the
bridging of the Athabasca, McLeod, Pembina and Saskatchewan Rivers.

Westward of the Yellow Head Pass that portion of the line between
Moose and Cranberry Lakes has been re-surveyed with satisfactory results,
as the works, though heavy on some part of the distance will be lighter
than anticipated, and the ascent to the summit will be overcome by a
general gradient of 35 feet per mile.
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The whole of the line from Fort Edmonton to the Yellow Head Pass,
thence to the junction of the two hranches of the Thompson River, near
Kamloops, a distance 538 miles may now be considered satisfactory.

From different points on the western portion of this line, four distinct
lines have been surveyed through the Cascade Mountain to the Pacific
Coast; two of these terminate at Burrard Inlet near New Westminster;
one at the head of Howe Sound, about 30 miles further north, and the
other at the head of Bute Inlet about 120 miles to the northwest of
the latter point.

On all these lines there are difficulties of a very grave character, and
from the experience gained there is not much hope of finding a line with-
out excessively heavy works on some part of its course through the Cas-
cade Chain of mountains involving a considerable proportion of tunnelling.

On some of the lines, however, these tunnels, as far as can be judged
at present, will be of the simplest description, offering the greatest facili-
ties for rapid execution. They occur in a great number of short lengths,
varying from 200 to 2,000 feet, through spurs of solid rock, so that no
lining with masonry will be required ; it is not expected there will be any
water to contend with, and the distance to haul the materials excavated
will be very short.%

These tunnels could be commenced at a great number of faces at once,
so that the completion of the railway would not be unduly delayed, as
would be the case if the tunnelling were all in one length of four to five
miles.

It is through the Cascade, or the coast chain of mountains that the
greatest engineering difficulties have still to be overcome ; and it is obvious
that the best line that can be found through this chain, both as regards the
cost of construction and the working expenses afterwards, should, to a
large extent, govern the selection of the terminus on the Pacific coast and
a considerable portion of the route eastward, therefore the following brief
description of the principal features of the several lines surveyed through
this chain may be of service.

Route No. 1.—From Fort Edmonton to Burrard Iniet, on the Pacific Coast,
(via the Yellowhead Pass, North Thompson, Coquihalla
and Lower Fraser Valleys.).

The total length of this line is 754 miles, and that part of it from
Edmonton to the Clearwater Junction with the North Thompson valley, a
distance of 468 miles, is common to all the lines surveyed through the
Cascade chain, and has been described as favorable.

It will be from this point that the comparison of the features of these
several lines will commence, but the distances are given from Edmonton,
as future surveys that will have to be compared, may commence further
eastward than Clearwater.

From Clearwater to the junction of the two branches of the Thomp-
son the line is generally favorable with but a small proportion of heavy
work, including 500 feet of tunnelling.

* A map of the country from the Pacific Ocean across the Mountain Zone eastward to the 112th degree
west longitude, shewing the several routes surveyed for the railwa is her ttached ; also, diagrams
shewing the distances and heights of prominent points on these rouggs. erewith & i » Clag
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But from this point to Fort Hope, via Nicola Lake and the Coquihalla
Valley, a distance of 131 miles, there are two summits to pass over, one 2,900
feet and the other 8,520 feet above sea level, and as the points at either end
of this distance are respectively 1,170 feet and 127 feet above sea level,
there must necessarily be greatlengths of very steep grades, some of which
may be considered impracticable ; one of these rises at the rate of 172 feet per
inile fl'fr 7 miles, part of it through a continuous tunnel about 8§ miles in

ength.

From Fort Hope down the Fraser valley, the line is more favorable,
though there would be some very heavy work on the first 30 miles, embra-
cing the bridging of the Fraser and Harrison rivers.

On the whole this line is far from favorable both on account of the
grades, and excessively heavy work ; of the latter it is estimated there would
- be about 40 miles, including an aggregate of 6 to 7 miles of tunnelling.

Route No. 2.—From Fort Edmonton to Burrard Inlet on the Pacific Coast,
(via the Yellowhead Pass, Thompson and Fraser River Valleys.)

The total length of this line is 790 miles; it branches out of the first
line at the junction of the two branches of the Thompson near Kamloops,
and follows the natural outlet to the Pacific by the Thompson and Fraser
rivers to New Westminister, and thence across a narrow neck of land to
Burrard Inlet.

This line affords the best possible grades that can be obtained from

the Yellowhead Pass to the Pacific Coast, while the Harbors of Burrard
Inlet and the outer basin of English Bay are undoubtedly superior to any
other on the mainland coast of British Columbia for a railway terminus,
both as regards their position for commerce, the rich agricultural country
in their vicinity, and the facilities on their shores for the construction of
wharves, and the various works required for a railway depot. But from
the bluffs on Kamloops lake to a point on the lower Fraser, below Harrison
River, a distance of 170 miles, there would be a large amount of very heavy
works with a very small proportion of light work.
- The survey of the Fraser Valley made in 1871 is very imperfect, the
line having been run on the waggon road from Yale to Lytton, where it is
altogether impracticable for railway construction, and with no continuous
levels taken even on that, so that the plans do not afford the information
necessary for so close a description of the works as I have given on the
other lines.

But from a careful examination with the eye, in travelling up and
down several times, I am enabled to state generally that the works will
consist of a large amount of bridging over deep lateral ravines, several
miles of heavy protection works along the river to support shifting slopes
of gravel, sand, clay or loose rocks, and a very large quantity of rock
excavation.

The proportion of excessively heavy work is estimated to extend over
57 miles including an aggregate of 7 to 8 miles of tunnelling. I do not
think it probable that a better survey would materially alter this estimate.

23
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Route No. 8.—From Fort Edmonton to Howe Sound, on the Pacific Coast,
(via Yellowhead Pass, the North Thompson and Bonaparte Valleys,
the marble canyon and a chain of openings through
the Cascane Mountains.)

The total length of this line is 752 miles; it branches out of the first
line near Clearwater, in the Thompson Valley, and it is probably the
shortest practicable line for a railway from Fort Edmonton to any harbour
on the Pacific Coast within the Province of British Columbia.

But, between Clearwater and the coast there are four summits to pass
over, with very low depressions between each, so that the grades through-
out a large portion of the line are generally very objectionable, there being
fully 100 miles on which they reach from 80 to 105 feet per mile, alternately
rising and descending on the long slopes of the dividing ranges.

The proportionate length in which heavy rock cuttings occur is also
very great, being 160 out of 284 miles, from Clearwater to Howe Sound,
and of this about 70 miles is excessively heavy work, embracing a great
number of short tunnels, which could scarcely be reduced to less than an
aggregate of 7 miles in length. NSo that though this is the shortest line, it
is not probable that the cost of constructing it would be the least.

Route No. 4.— From Fort Edmonton to Bute Inlet, on the Pacific Coast (via.
Yellowhead Pass, the North Thompson, Lac la Hache and Homathco

Valleys.)

The total length of this line is 846 miles; it leaves the first line a little
above the forks of the North Thompson and Clearwater rivers, and takes a
lllcs);tzhwesterly course, as described in detail in my report of the surveys of

. From Clearwater to the Pacific coast the line passes over three sum-
mits, the altitudes of which are 8,104 feet, 3,700 feet, and 8,117 feet
respectively above sea level ; and as the altitudes of the Thompson and
Fraser valleys are each about 1,400 feet, there will, unavoidably, be a
considerable length of unfavorable grades, alternately rising and failing.

On the first 35 miles both the grades and curves are objectionable, and
on a large proportion of this length the works would be ezcessi vely heavy,
both in bridging and rock excavation, and there would be probably a mile
and a half of tunnelling. '

There would also be some unfavourable grades and a considerable
length of very heavy work on the west side of the Fraser Valley, in rising
i‘)ol the great central platean, west of the Fraser, known as the Chilcoten

ains,

Butit is expected that a great proportion ot the objectionable part of
the line up to this point can be avoided, and the line shortened fully 40
mllqs by leaving the Thompson Valley about 70 miles further up, and fol-
lowing that of Blue River and the Pass westward to the Clearwater.

An exploration was made last autumn from Lac La Hache northeast-
erly to the Clearwater River, striking it about 9 miles north of the line
surveyed in 1872, at a point opposite the Pass leading to the Blue River;
so far, the line was satisfactory, but unfortunately owing to the lateness of
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season the explorations could not then be extended to the Thompson Val-
ley ; it is however so important, that it should be done as early as possible
next spring.

From the Fraser Valley to the water shed at the head of the Homathco
valley or pass, a distance of 123 miles the works will be generally light or
mt_eldlum, but with grades on the first 13 miles rising from 60 to 95 feet per
mile,

The features that mainly distinguish this route are found in its course
from this point through the Cascade Mountains. The length is 87 miles,
and of this 55 miles must be classed as light and medium work. in about
equal proportions; the former occurring where the line runs on the bot-
tom flats of the valley and the latter where it runs on mountain slopes of
easy inclination and tolerably uniform outline.

~ Of the balance of 32 miles 17 miles must be classed as heavy, as the

line runs partly on slopes broken by lateral ravines and rocky spurs; the
latter will require several short tunnels, making together a length of 8500
teet. The excessively heavy works will all be concentrated on 15 miles
through the great canyon, with a continuous grade of 110 feet per mile.
These works will embrace bridging over deep chasms, very heavy rock
excavations and a great number of short tunnels, making and aggregate
length of about 8 miles. The aggregate length of tunnelling on this route
through the Cascade Mountains is estimated at 4 miles.

In order to complete the work of exploration so as to gain the informa-
tion which appears necessary to admit of an intelligent decision on the
question of route through British Columbia the following surveys are
suggested :

First—A line should be surveyed from the valley of the North Thomp-
son up that of Blue river, thence across to the Fraser river by the route
partly explored last autumn.

Second—The survey should be continued across the Fraser and the
Chilcotin Plains with the object of avoiding or reducing the heaviest por-
tions of the works on the line surveyed in 1872.

Every excrtion should be made to perfect this line as it promises to be
the most direct practicable route between Yellowhead Pass and Bute Inlet.

It will also, to a great extent, avoid the deep snow belt that extends
along the southwestern slopes of the Rocky Mountains and to a considerable
distance on to the central plateau between those and the Cascade chain ;
and it will afford facilities for communication with both the northern and
southern districts of British Columbia.

The expected results of these surveys are shewn by the dotted lines
on diagram of Route No. 5 accompanying this Report.

Third. Should this line not prove satisfactory, and it be deemed advis-
able to try a route farther north, then a survey should be made on a line
as direct as practicable, from Tatla Lake to the Giscome Portage at the
great bend of the Fraser above Fort George.

This line would be the common approach to all the passes through the
Rocky Mountains between Yellowhead and Peace river.

We have reliable information which leaves no doubt that a favorable
line can be obtained from the Giscome Portage, following up the valley of
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the Fraser to Téte Jaune Cache where it would join the line surveyed in
1872.
The expected results of this survey, are shown approximately by the
dotted lines on the diagram of Route No. 6.

The line surveyed by Lieutenant Palmer, R. E., in 1862, through the
Cascade mountains shews a continuous average grade of 182 feet per mile
for 15 miles, a great part of which is on loose rock slides and precipitous
mountain slopes which would require excessively heavy work to overcome.
Diagram ot Route No. 7 shews approximately the profile of this line in
connection with that of the Peace River route.

CONCLUSION.,

I have great pleasure in stating that the members of the surveying
staff under my charge, with scarcely an exception, have exerted them-
selves with praiseworthy erergy and zeal: the large amount of work done
during this last season is most satisfactory.

Although there have been several accidents I have muth pleasure in
reporting that none of them have during the past year resulted fatally.
Some of the men have had narrow escapes from drowning, through acci-
dents to canoes and rafts in crossing rapid mountain rivers, by which a
number of surveying instruments, clothing, and camp equipage have been

lost.

I must pay a just tribute to the memory of the late Alfred Wadding-
ton, whose sketches of the Homathco Valley—from Bute Inlet—as well as
the trail which he had constructed through a portion of it, have been of
great service to us in prosecuting the surveys.

Mr. Waddington may have underrated the difficulties of constructing
a road or railway through so rough a country, but his plans, or rather
topographical sketches, though not very accurate, appear to have been
honestly prepared as no attempt was made to shew by them the route
to be less difficult than it really is.

I have the honor to be,

Sir,
Your obedient servant,

MARCUS SMITH.
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APPENDIX 1.

Detail Report, on the Surveys made in the Woodland Region during 1813, by
JamEs H. Rowan, C. E.

OTTAWA, January, 1874,
SANDFORD FLEMING, EsQ.,
Engineer-in-Chief.

SIR,—

During the past season and up to the present time, eight parties
(averaging 40 men each) have been employed in exploration, on the eastern
district of this work. ‘ ' ,

Of these, one party, consisting of an engineer and assistant with a
number of men, was employed in exploring the country extending from
the southeast shore of Lake Nipissing, in a northwesterly direction, round
the north shore of that lake toa point on the east branch of the Moose
River, (Fort Ma-taug-a-ma) near which point a connection was made with
our explorations of 1871-2. From that point the party, on its return
journey, explored the country southward, to the west of Lake Nipissing.

The object of this exploration was to ascertain whether an alternative
line, to that surveyed through the valleys of the Ottawa and Montreal Rivers
in 1871-2, could be found. ” '

The instruments used in making this examination were 2 Rochon
micrometer telescope and Aneroid barometer.

These explorations indicate that, a more direct line with lighter work
can be obtained, by following the north shore of Lake Nipissing and the
valley of the Sturgeon River, than by the route explored in 1871-2, or by
that running more directly south from Fort Ma-taug-a-ma and west of Lake
Nipissing.

* This party reports, that the country lying to the west of the last men-
tioned line is extremely rugged, and thaf it is quite improbable a line of
railway could be constructed through it at anything like a reasonable cost.

The attempt made in 1871 to find a line south of Lake Nepigon, touch-
ing the shore of Lake Superior, having failed, five parties were engaged
during the past season in the endeavour to find a practicable route from
the outlet, or northern end, of Long Lake around the southern end of Lake
Nepigon and thence westward over the * Height of Liand,” which divides
the waters of Lake Superior from those of Hudson’s Bay.

The whole of the country between these two points and lying between
Lakes Superior and Nepigon, has been thoroughly explored and surveyea
in all directions; a practicable route has now been found, by which and
with some improvement to the channel of the Nepigon River, the main
line can be brought to the navigable waters of Lake Superior; or without
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this improvement the construction of about 10 miles of a branch line will
effect the same object. ) )

Two parties are still in the field surveying a line about midway be-
tween our surveys of 1871-2, west of the * Height of Land,” and connect-
ing the branch line to Thunder Bay with the main line.

It is expected that this portion of the survey will be completed early
in the coming spring; from information already received, in reference to.
the country under examination, no material difficulty is anticipated, and it
is believed that a very direct and favorable line will be found between
Lake Superior and Red River.

The foregoing is a brief outline of the work in progress and completed
during the past season. Everything connected with the work was carried
out in a very satisfactory manner : the staff, both engineering and commis-
sariat, fulfilling their respective duties with energy and success. ,

The transport of supplies through an unexplored country, when the
only means of carrying them is either men’s backs or birch bark canoes, is
of a peculiar character, requiring great energy, and involving much hard-
ship and exposure to those engaged in it. ,

I regret having to report that the list of those who have lost their
lives, while employed on this work, has been increased by six names;
having, however, made a special report to you on this subject, I shall not
now further allude to it.

As the late fire destroyed the most of our field notes, plans, sections,
&c., it may be well that I should give, while details are still fresh in my
memory, some particulars of the work performed in this district, together
with a few general remarks bearing on the future progress of the Railway
survey and construction.

When this work was commenced, in June 1871, but little was known
of the country extending from the Ottawa River to the Province of Mani-
toba, further than the generally received impression that a portion of it, -
lying to the north of Lake Superior, was so rugged as to render doubtful
the fact whether a practicable route for a Railway could be found.

At that time a line for exploration was determined on, which, from the
information collected, was thought would prove practicable and direct,
between the junction of the Ottawa and Mattawa Rivers and Fort Garry
in the Province of Manitoba. The first point being selected as one with
which the existing railways, in Ontario and Quebec, could be easily
connected.

. From the above-named point the exploration was made, on the west
bank of the Ottawa to the Montreal river, and along its northern bank to
the “ Great Bend ”; from this point a direction, a little to the north of west,
was followed to the southern end of Long Lake, where the course was
changed to the southward, with a view to forming a connection with the
waters of Lake Superior at Nepigon Bay ; from this point it was continued
north of the Lake of the Woods to Red River; the total distance being
close on 1,000 miles.

Having, from personal examination as well as from the information
obtained from the various engineering parties, arrived at a tolerably cor-
rect knowledge of this region, I shall proceed to describe it more in detail.
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It may, for purposes of description, be subdivided into four parts, as
follows :

1st. The Winnipey Division : length about 850 miles.

2nd. The Nepigon Division : length about 200 miles.

8rd. The Moose Division : length about 350 miles.

4th. The Nipissing Division : length about 100 miles.

Winnipeg Division.

. Of this subdivision, the general characteristics are, for the 80 miles
immediately east of Red River, a level and in some parts swampy country,
with ridges of sand and gravel more or less thickly covered with timber;
the next 70 miles is rough, broken and rocky, especially in the neighbor-
hood of Winnipeg River, which at the outlet of the Lake of the Woods,
(Rat Portage) where we cross it, isa stream of considerable magnitude,
draining an area of country of about 10,000 square miles; an area which
is largely increased below the point where we crossit, as will be explained
subsequently.

The Winnipeg River, fromits source at the Lake of the Woods to its
outlet at Lake Winnipeg, flows generally in a direction at right angles to
the strike of the rocks; throughout its course it is much broken by
islands and rapids, having a total fall of about 320 feet.

Rat Portage, or the Dalles a few miles further down, are the two
most favorable points for a railway crossing.

The country from this point to the “Height of Land” or eastern boundary
of this subdivision, has a gradual ascent, the total rise being between 400
and 500 feet in a distance of 230 miles. There are some peculiarities in
this section which require particular notice. '

The first is the great extent of water surface covering it, consisting of
lakes and lacustrine streams of every conceivable shape and size; the
former, for the most part, lying in the direction of the strike of the rocks ;
the latter occasionally cutting across it.

The hills which almost universally follow a general direction from
N.E.to S. W., consist for the most part of rock ot the Laurentian formation.

There are evident indications that from time to time the whole of this
country had been swept by fire ; the wood with which itis covered, except
where more recent fires have cleared it away, being such as to lead to this
conclusion.

Lastly there is a peculiarity which has an important bearing on the
location of a railway; it is that about 30 miles east of Rat Portage a
«divide” is crossed, which has a course generally easterly until it strikes
the “Height of Land” above referred to. This “divide,” which has at some
points a greater elevation than the “Height of Land,” throws some of the
waters, which flow through the Winnipeg River, to the south ; forming
the line of water communication known as the “Dawson Route.”

From the northern slope of the “divide” the waters flow into English
River, the outfall of Lonely Lake or Lac Seul, and enter the Winnipeg

fitty miles below Rat Portage. .
The country differs greatly on either side of this “divide,” that on the
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south being extremely rocky and rugged, while that on the north is more
level with extensive tracts of light sandy soil.
Three rivers of considerable volume are crossed on this length.

Nepigon Division.

The next sub-division lies, for the most part, within the basin of Lake
Nepigon. The descent from the “Height of Land,” to this body of water,
being much more rapid than the ascent on its western side, falling some
900 feet in a distance of about 50 miles ; lakes are consequently much less
numerous, and the character of the hills is completely changed, being more
detached, very precipitous on their northern and western sides and stand-
ing at a greater altitude above the general level of the country.

Their direction is also changed, inclining from north and south to
north west and south east; the rock of which they are formed being
generally granite or trap.

The centre of this sub-division is intersected, at its northern end, by
Lake Nepigon, (a body of water some 70 miles long by 50 miles wide, full
of islands) end at its southern end by the valleys of the Black Sturgeon and
Nepigon, rivers of considerable size and volume. In their valleys are con- .
siderable tracts of good land and timber of fair quality ; consisting of
spruce, tamarac, cedar, pitch pine and a sprinkling of white and red pine.

After passing these waters the country towards the east, still main-
taining the same character, rises rapidly until the “Height of Land” is again
crossed in the neighborhood of Long Lake.

There is in this part of the country a “divide” somewhat similar to
that described in the neighborhood of Rat Portage. In this case it runs
east from the southern end of Nepigon Lake, and divides the waters flow-
ing south into Lake Superior from those which flow northward, but ulti-
mately find their way to the same place through the valley of the Nepigon.

To the south of this line the country is extremely rough, rocky, and
mountainous, cut through by the valleys of rivers running from north to
south having their sources in the “Height of Land.” On each side of these
rivers the hills rise from the water's edge, steep and precipitous to a
hqit%ht tof bfroxlné f400 tﬁ 600 feet near Lake Superior. They are almost
without a break from this point northward, until they run i
of the “Height of Land.” P ’ 7 ontin the level

As frequent reference has already been made to the “Height of Land.”
and as it becomes a very important feature of that portion of the country
yet to be described, this would scem to be an appropriate place to intro-
duce ’Ifthfew ﬁamarks in reference to it.

_ e “Height of Land,” (or “divide” between the waters whi

into the Atlantic Ocean through the St. Lawrence River a.ndwtlllllsge %ﬁx
empty into Hudson’s Bay,) from a point near the great bend” of the
Montreal River, to where it passes into the territory of the United States
west of Pigeon River, is of a uniform elevation varying from 1400 to 1500
feet above the level of the sea. Although throughout its course very
tortuous, its general direction may be described as follows :——

From the first point named it follows a southern course until within
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between 50 and 60 miles of the North shore of the Georgian Bay, from
thence and at this distance, it continues parallel to that coast and the East
and North coast of Lake Superior, until north of Michipicoten Island it
makes a great deflection to the south-west; and passing round the southern
end of Long Lake, approaches within 20 miles of Lake Superior, north of
the Slate Islands; thence, turning to the north and west it curves round the
head of Lake Nepigon at a distance of 20 miles, and from there it passes,
50 miles west of that lake and Lake Superior, in a south-westerly direction
until it crosses the boundary between the Dominion of Canada and the
United States.

It is not a mountain range but merely an elevated plateau, and one
remarkable peculiarity connected with it is the number of lakes which
occupy its summit, whose waters could easily be diverted and made to flow
either to one side or the other.

Moose Division.

In speaking of the third sub-division, extending from Long Lake to
the Ottawa river, it will be necessary to divide it into two sections—a
northern and southern—the dividing line being the height of land as far
east as the great bend of the Montreal river, and the Montreal river itself
from that point to the Ottawa. ‘

The southern section, along Lakes Superior and Huron, is throughout
very similar in character to that described at the south-eastern end of the
last sub-division.

In many places the lofty hills of granite, have been swept bare of
every trace of vegetation by fire, and present a most formidable and for-
bidding aspect.

The northern section is in marked contrast to all this; when the “Height
of Land” is passed and you proceed a short distance to the north of it, the
country is generally level and in some parts swampy, the latter being no
doubt caused, to a great extent, by the dense growth of timber which
covers it,—fires having been much less frequent in this section.

Owing to the dense growth of timber and there being no exceptionally
high hills, from which an extended view of the country can be obtained,
it is impossible to form a correct opinion as to whether much of this country
could be rendered available for settlement.

At many points, even south of the “Height of Land,” there are tracts of
very fair land, and there can be little doubt that were this country cleared
and drained, the effect upon the soil and climate would be as marked as it
has been in the settled parts of Canada.

Nipissing Division.

The greater part of this division, is very similar in character to the
eastern half of the Winnipeg division already described; in the neigh-
pourhood of Lake Nipissing, however, it is much more favourable, and
there are some tracts of good land and hardwood timber.
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GENERAL REMARKS.—(See sheet No. 10.)

In the original line of exploration the “ Height of Land” was crossed
five times, first, about 15 miles west of the Great Bend (Montreal River);
second, about 180 miles further west; third, on the east; and fourth, on
the west side of Long Lake; fifth and lastly, about 50 miles west of Lake
Nepigon.

p%he character of the country is very similar in the neighbourhood of
either side of this elevated plateau, but outside that margin, the difference
as regards its adaptability for railway construction is very marked ; for
while to the south it is broken up by hills of considerable altitude, with
lakes intervening, of all shapes, sizes, and some of great depth, to the north
it is comparatively level and swampy.

The greater portion of the country explored is covered with a dense
growth of moderate sized timber, consisting of balsam, spruce, poplar,
white birch, some tamarac, and occasional groves of white, but principally
red pine; while at many points there are indications of valuable mineral
deposits.¥

The result of the survey along the line as above described proves that
while ‘a practicable line can be obtained from the starting point to the
second crossing of the “Height of Land,” from thence eastward to the fifth

" crossing was, if not entirely impracticable, extremely unfavorable ; but it
was ascertained, at the same time, that by keeping north of the “Height of
Laq((ll,”dmost of the difficulties encountered on the line surveyed might be
avoided.

This led to the exploration of a line, which, starting some miles to
the east of the second crossing of the “ Height of Land,” passing north of
Lake Nepigon and thence to Red River; having a branch line connecting
it with the waters of Lake Superior either at Thunder or Nepigon Bay.

This line and the branches proved quite practicable throughout; but
asit involved the construction of a considerable length of branch line,
about 150 miles to Thunder or 110 miles to Nepigon Bay, it was considered

~ desirable to make a further and more thorough examination and survey,

of the country in the neighborhood of Lake Nepigon on its east, south and
west sides.

It was also considered advisable that a further examination should be
made of the country at the eastern end of the district, with a view of ascer-
taining whether an alternative or more favorable line could be obtained
south of that previously surveyed.

The result of these surveys has been satisfactory, shewingin the latter
case that a more direct line, with lighter work, can be constructed
from the southeast shore of Lake Nipissing up the valley of the Sturgeon
River to a point, on the line previously surveyed, west of the east branch
of Moose River. While in the former case it is proved that a good practi-
cable line can be obtained south of Lake Nepigon, which may be connected
with the waters of Lake Superior at either Thunder or Nepigon Bay; and
being carried from the latter point, north eastward to the north end of Long

* Iron, copper, ledd, and é)‘psnm in large quantities; silver also has b d: and the Indians sae
here is conl or lignite, which statement 18 borne out, 1o S een fand ; A e Bell's h
geological report oh the Albany River. t, 10 some extent, by a remark of Mr. Bell’s in thy
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Lake, will there connect with the favorable line before mentioned, thus
avoiding the rough and impracticable country lying between the “Height
of Land” and the north shore of Lake Superior, through which the line of
1871-2 was run.

As already stated the distance between Red River and Lake Nipissing
is about 1,000 miles, but in order to find a practicable line for the railway
between these points, and at the same time to connect it with the waters
of Lake Superior, it has been found necessary to survey about 2,500 miles
of line, and in addition a large amount of exploration. .

It thus appears that three practicable routes have been discovered. On
either of these the railway can be constructed with the following re-
sults as regards distances :—

Route No. 1.—Via North of Lalke Nepigon.

TO LAKE SUPERIiOR. .
Total length of

Frou. | ——| TO MATTAWA.| Main Line and
Branch.

ViAa THUNDER BAY,

I ViA NEPIGON.

§ Main Line.... 825 ) miles| § Main Line.... 258 } miles Miles ,
Red River. |} Brareh ....... Tio} 58| § Branon . .. 150§ 485" | Matn Line.. 982 1,152 miles.
|
Route No. 2.—Via Nepigon Bay.
From To I.AKE SUPERIOR. I To LAKE NIPISSING, Total Length. Remarks,
Miles Miles Miles
Red River. [Nepigon River.... 416 (South East Bay.... 973 973 No Branch Line
required.
Route No. 3.—Via Thunder Bay.
From To LAKE SUPERIOR. To LAKE NIPISSING. Total Length, Remarks,
Miles Miles Miles
Red River, |{Kaministiquia River 398 |South East Bay.... 1,037 1,037 No BranichdLine
required.

. NoTEg :(—The distance from Red River to Linike Manitoba is estimated at 65 miles.

If the contemplated improvements, to either Nepigon or Kaministiquia
Rivers, are not carried out, the length of line between Red River and Lake
Superior would be increased between 8 and 10 miles.

The features of the country lying between Red River and Lake Supe-
rior are now so well known, that further explorations would seem to be
unnecessary, and the location survey may be commenced so soon as the
general line to be followed is determined ; there can be no doubt, how-
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ever, but that further exploration on the eastern portion of the District
would lead to further improvement on the line.

The general character of the work on all these routes would be very
similar :—Route No. 1 may have some slight advantage as regards gra-
dients, but this would be more than counterbalanced by the additional
length of line to be constructed and maintained. o

The principal physical difficulties to be contended with in the con-
struction of the Railway, throughout the whole section of the country un-
sideration, are the great extent of water encountered on the route, its rocky
character and inaccessibility. It is nevertheless believed that, a very
direct line can be obtained, the quantities of excavation and embankment
not exceeding the average of railways already constructed in other parts
of the Dominion. The last difficulty can be overcome to a considerable
extent, by means of the knowledge of the country already obtained.

There are not many large rivers to be crossed on the line as proposed,
and of these, not more than three or four which will require bridges of 200
feet span. Timber of good quality and in sufficient quantity for the vari-
ous purpose of the railway, can be obtained either upon the line or in its
neighborhood. '

The gradients will be favourable, in no case exceeding 1 foot per 100
or 52-80 feet per mile ; and of this maximum gradient, the percentage will
be small. The destruction by the late fire of most of the profiles, pre-
vents my giving greater detail under this head; but, the accompanying
“ Profile of Greneral Gradients,” (see sheet No. 9) compiled from data still
in my possession, will give a correct idea of the country traversed.

Sxow Farw,

The question of snow-fall is a subject of great importance when taken
in connection with this work. Few, if any, reliable facts in connection
with it, as regards the country now under consideration, have been hitherto
known; the following from observations made by our own parties will
throw some light on the subject. Commencing at Ottawa, where the
average depth in winter may be taken as about irom 38 ft. 6 in. to 4 ft, it
decreases gradually as we proceed westerly ; in the neighborhood of the
Great Bend of the Montreal River, itis 3 ft. 6 in.; on the height ofland, north
of Michipicoten on Lake Superior, it is 2 ft. 8 in.; west of Lake Nepigon, it
is 2 ft. 3 in.; and at Red River, from 2 ft. to 1 ft. 6 in. Near the shore
of Lake Superior, the depth will average between 3 ft. and 4 ft.

There is a marked difference, however, between the character of the
snow which falls throughout the whole of the country to the west of the
Montreal River and that which falls east of that longitude. In the former
country there are no thaws during the winter, the snow is consequently
dry and light, and never packs ; while in the latter, on the contrary, frequent
thaws cause it to pack, as in the settled portions of the country to the
south. This is one great source of difficulty, experienced in removing
it from the track of a railway.

On the shore of Lake Superior the thermometer will indicate, once or
twice dux:ing the winter, from 89° to 42° below zero; in the interior,
however, it seldom, if ever, falls as low as this. In summer, during the
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day time, in the months of July and August, the heat is as great as in this
part of Canada, but the nights are always cool.

‘When once spring eommences, vegetation is very rapid ; the ice and
snow have hardly disappeared before the trees are in full leaf.

While on the subject of climate, I may mention that Mr. Crawford,
the H. B. Coy’s. officer at Red Rock, cleared about 15 acres of land last
spring on which he raised some very fine barley, oats, potatoes, and tur-
nips ; in his garden were peas, beans, carrots, cabbage, and a few heads
of Indian corn. He informed me that when he lived at Nepigon Lake he
had raised tomatoes in the open air.

HARBOURS ON LARKE SUPERIOR.

The relative merits, as regards the Railway, of Thunder and Nepigon
Bay for a terminal station, on Lake Superior, have been already stated ; but
there is another peint in reference to them which requires to be taken into
consideration, namely, their respective advantages as Harbours.

Owing to peculiar circumstances, such as the important Post of the
Hudson's Bay Company (Fort William) and one terminus of the ¢ Dawson
Route” to Red River, &c., being situated on the shores of Thunder Bay,
it has been much frequented for years, and settlements have been estab-
lished in its neighborhood ; its advantages are consequently well known,
and it has many interested advocates.

Nepigon Bay, on the contrary, was comparatively: unknown and un-
frequented until the commencement of this survey in 1871. It, therefore,
has few advocates, although the Railway surveys have demonstrated the
the fact, that there are in its neighborhood and in the valley of the Black
Sturgeon River, extensive tracts of land of as good quality as are to be
found in the vicinity of Thunder Bay; and, during the past summer, min-
ing has been carried on to some extent in the neighborhood.

In addition, therefore, to pointing out the advantages likely to accrue
by opening up this, hitherto unknown, part of the country; it is most
desirable that all the known advantages and disadvantages of both bays,
should be clearly and fairly stated, with the view of enabling a decision
to be arrived at, as to which point the terminus shall be placed.

It will simplify the consideration of the subject, to examine each bay
separately, and to divide it into these heads, viz :—

1st. Greneral description.

2nd. Depth of water and direction of channel.

3rd. Ice.

4th. Fog.

The 2nd of these is said to have an important bearing on the 8rd and
4th.

'With the view of making what follows more inteligible, a copy of
Admiral Bayfield’s chart of both Bays is herewith submitted, the correct-
ness of that of Nepigor has been verified by our surveys. _

The course usually followed by steamboats is shewn by a dotted line
thus""“""‘""‘
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THUNDER BAY. (See sheet No. 13.)

1st. General® Description.

This bay is on the north-west shore of Lake Superior, and has an area
of about 200 square miles. It lies in a direction generally from north-east
to south-west, and is bound, on the west and north, by the main land ; on
the east by the promontory of Thunder Cape, which divides it from Black
Bay; and on the south it is divided from Lake Superior by a number of
islands, of which Pie Island is the principal.

Outside these islands at a distance of about 14 miles to the south-east
is Isle Royale, which is about 45 miles long and from 7 to 8 wide;
this island belongs to the United States.

With the exception of a small group, (the Welcome Islands,) which lie
about four miles east from the mouth of the Kaministiquia River, there are

not many islands in Thunder Bay.
2nd. Depth of Water and Direction of Channel.

The principal entrance to Thunder Bay, and the one generally used,
lies between Thunder Cape and Pie Island; it is about five miles wide
and has a depth of water ranging from 100 feet to 237 feet. The general
depth of the bay is given on the chart as 60 feet.

The course from the entrance to Prince Arthur’s Landing is direct; from
the same point to the Kaministiquia River a slight detour has to be made
in order to clear the Welcome Islands. The navigation is good for either
steamboats or sailng vessels; but, in the event of a gale from the south-
east, the lee of the above-named islands is the only point in the bay where
shelter can be obtained.

The great width of the entrance to the bay and its exposure to storms,
having the full sweep of the lake, from the quarter just mentioned, would
render it unsafe for vessels to attempt lying at Prince Arthur’s Landing at
such a time ; indeed this place is exposed from north-east round to south-
east, the nearest land (Thunder Cape,) being 14 miles distant.

There are, however, two means of meeting this difficulty which
present themselves : either the construction of a breakwater to protect the
works at P. A. Landing, or converting the Kaministiquia river into a
harbour. The former would be a costly undertaking, and if the
latter were adopted it would be necessary to dredge out the bar which
has formed at its mouth. Some expense has already been incurred on this
work, but it would require a further considerable outlay, before the
channel would be wide and deep enough to admit large vessels, of the
class now in use upon the lake; even then, sailing vessels would have
to be towed in and out, and if it were considered desirable, in the interest
of the railway, to carry the navigation any considerable distance up the
river, this would be still more necessary, owing to its tortuous course.
(See sheet No. 15.) It may be stated in connection with this subject, that
considerable difficulty has been experienced at other points on Canadian
lakes, in keeping the entrance to harbours formed in rivers free from
deposits of earth, sand, &c. '
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3rd. Ice.

There is also the danger that if this point were selected for a harbour,
it would be closed at an earlier date than Prince Arthur’s Landing ;
my own experience leads me to form this opinion for, when I came
from Nepigon to Thunder Bay, on my way to Ottawa, about the 6th
of last November, although there was only a slight coating ofice round the
shores of Nepigon River and Bay, and also round the shore of Thunder
Bay, the ice on the Kaministiquia River was from 8 to 5 inches thick.

The fact of the entrance to Thunder Bay being exposed to gales, as before
stated, is not aitbgether an unmixed evil, for they have a tendency to break
up the ice in the bay, wh