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CANADIAN PACIFIC RAILWAY

REPORT

SANDFORD FLEMING, CM.G.,
ENGINEER-IN-CHIEF

ADDRESSED TO

THE HONOURABLE THE MINISTER OF PUBLIC WORKS,
d CANADA:

CANADIAN PAcriric RATLWAY
OFRICE OF THE ENGINEER IN CHIEF,
Orrawa, April 26th, 1878,
The Honourable A. MACKENZIE,
Minister of Public Works,
&e., &e., &e.

Sir,—T have the honour to report on the operations which have been carried on
to determine the location of the Canadian Pacific Railway, and to establish the

locality on the Pacific Coast best adapted for its terminal point.

In my last Goneral Report, February 8th, 1877, T endeavoured te furnish a
concise record of these operations from the commencement of the survey in 1871;
I further submitted what other important information had been acquired from
various sources. In the following pages I shall have occasionally to refer to that

General Report,




¢

During the past senson the investigations have been confined to the following

surveys and explorations :—

1. A trial location of the line (No. 2), extending from Yellowhead Pass, vid

the Rivers Thompson and Fraser, to Burrard Inlet.

2. An exploration from Port Simpson, on the Pacific Coast, by the valloy of

the River Skeena, to the Central Plateau, and thence to F(.)rt Goorge.

3. An cxploration from Fort George, through the Rocky Mountain Chain, by

Pine River Pass.
4. A nautical examinatior, by the Admiralty, of the mouth of the Rivor Skeena,

5. Surveys, between Selkirk and the south brarch of the Saskatchewan, for an

alternative line.
6. Surveys between Lake Nipissing and Lake Superior.

7. Explorations to Lac la Biche and other points lying to the north of the main

Saskatchewan.

A Report, dated 4th January, 1878,* on these operations and on the progress of
the works under construction, has been made by my Chief Assistant, Mr. Marcus
Smith. A Report dated the 23rd inst.*** has also been furnished by Mr. H. J. Cambie,
Engineer in charge of Surveys in British Columbia, on the rosults established by the
location survey of the line from Yellowhead Pass to Burrard Inlet. These reports,
together with a memorandumf on explorations from Port Simpson by the River

Skeena to Fort George on the Fraser, are appended.

Supplementary Reports have been likewise made by Mr. Smith and by Mr.
Cambie : the former submitting the advantages which appear to him to be presented
by a line which,diverging from the located line at Northcote, near Lake Winnipegoosis,
is projected to run through the Pine River Pass to Bute Inlet : the latter furnishing
additional information with regard to the line by the Rivers Thompson and Fraser
to Burrard Inlet; and showing the comparative advantages claimed in regard of that
route. Both Reports, together with a Report on the exploration made of the Pine
River Pass, are appended. *} ;

—

b A-ppendix A. paga17. ** Appaniix B. page 30. t Appendix C. page 38. *} Appendices D., E,
and G. pages 41, 55 and 73
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Some corrospondonce has taken place on the subject of the Terminal Harbour
in connection with the examination made last summer, under instructions of the
Admiralty, by Imperial Naval Officers, of the mouth of the River Skeena. This

correspondence is appended.*

In roporting on this important subject, the general question presents itself to my
mind under two aspects; first, in respect to the influence which the Railway will

oxercise on colonization ; second, as a through line of steam communication between
the Atlantic and Pacific Oceans.

1. The early settlement of the Eastern Provinces of Canada followed the coast of
the Sca-board, and the margin of the land traversed by the Great Rivers and Lakes,
The natural water-ways accordingly were important auxiliaries in directing successivo
waves of Emigration to points of settlement; and, doubtless, the water communications
of the interior of the Dominion, west of Lake Superior, will prove valuable accessories
in this respect. They may be largely utilized during the early stages of colonization ;
and when settlements have been effected, and the various districts become inhabited,

the more important, will still be valuable as the means of transporting heavy products.

Climatic conditions, however, impose a limit to their use. During four or
five months of the year tho rivers and lakes are frozen, and navigation is closed ; and
thus the absolute necessity of a system of Railways is imposed before any extended
and permanently prosperous settlement can be attained. More especially is this the
case where the water lines are broken or disconnected, and the localities are far

removed from open navigation,

In examining into the question of colonizing the vast undeveloped interior of
Canada, we are called upon to consider what main lines of communication may, in
after years, be regarded as essential. It is desirable to take a comprohensive view
of the subject, as we may be regarded as preparing the way for the occupancy of
Territory capable of sustaining millions, and as dealing, to no limited oxtent, with

the destinies of half a Continent.

* Appendix F. page 62.




I have elsewhere given my views as to the principles which should govern the
establishment of Railways in such circumstances.* In the case of the torritory
under consideration, from information we have gathered, wo are justified in assuming
that, ultimately, not one Railway, but many Railways, will hereafter be needed.
At one time it was thought that the habitable land was confined to a comparatively
narrow fertile belt along the immediato valley of the Suskatchewan; now, it is
considered that the belt is of immense breadth, and that the habitable territory is
of vast cxtent. It is therefore to bo anticipated that one Railway will eventually
prove insufficient for the traffic of the country, and that two trunk lines, with
numerous branches, may hereafter bo required.

We have but to place before us a map of the United States and Canada, to note
the lines which run from the seaboard westward, in some sections ramifying in
many directions : lines on which the traffic is regular and constant, and which,
thirty years ago, not the most sanguine of projectors would have ventured to fore-
tell as indispensable.

In the paper referred to, I have set forth tac importance of strictly observing
cortain principles in the establishment of Railways in a new country, in order to
avoid hasty and ill-considered construction ; to prevent mis-application and wasto of
capital by assuring that no unnecessary line be.undertaken, that no lines be com-
pleted, before they are want.od,‘ and that the highways of the country, of every class,
be designed so as to perform their functions in the most satisfactory manner.

2. By the cstablishment of Railways, on the principles which I have described,
stcam communication from the valley of the St. Lawrence to British Columbia
would be a matter of no speedy attainment. A through line being, however, required
for other than colonizaiion reasons, it becomes necessary to consider how that con-
nection can with least difficulty be effected.

The map which I submit with this Report, shows lines of Railway, which,
possibly, may in time be required for gencral service, all of which should be kept
prominently in view. The engagements of the Government are to securo without
delay ono through line, and if it be probable that these lines will all ultimately bo
required, it is evident that timt which is the most oasy of construction is the

one which, under the present circumstances, should be sélected.

* Appendix H, page 83,
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In my Report of February 8th, 1877, I described all the routes projocted at
that date. I submitted approximate estimates of cost as well as naval testimony with
respect to the harbours on the coast, and I attempted to narrow down the enquiry by
rojecting all projected lines and proposed tormini, except the most satistactory

and important.

I pointed out that there is no harbour on the mainland entirely unobjectionable ;
‘thut on the outer coast of Vancouver Island, there is more than one harbour well
suited for the purpose of a terminus; that it was exceedingly desirable to carry tho
railway to at least one of these harbours; but that they all could bo approached

from the interior only at an enormous cost.

By this process of elimination I reduced the number of available routes to
three, viz:—

Route No. 2, terminating at Burrard Inlet.

Route No. 6, touching tide water of the Pacific first at Bute Inlet.
Route No. 11, terminating near the mouth of the River Skeena.

The examinations made during the past season have not materially changed the
circumstancos under which these separate lines were considered: and the trial location
survey to Burrard Inlet, substantially confirms the general accuracy of the estimates

of cost.

The exploration to Pine River Pass is of value in confirming the improssion
referred {0 in my report of last year that a low lying available passage exists across
the mountains in that latitude; but there is nothing to show that so good a route
can bo obtained in that locality as by the Poace River Pass. As already stated, it
has been suggested to carry the line from the cast through Pine River Puss to Bute
Inlet. Mr. Smith has given prominence to this lino in his Report 29th of March last as a
moans of reaching the coast. 1 do not attach the same importance to the Pine River
Pass. It is cortainly lower than the Yellow Head Pass; but its position is not fuvour.

able for reaching a southern terminus.  Moreover, although favourably situated for

a line to a northorn terminus, its importance is not enhanced by the fact that a still
20 ,—2
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lower pnss—Peace River—exists, only a few miles further north. Ihaveaccordingly
projected a northern line of Railway through Peace River Pass, which I consider
preferable.

The correspondence respecting the examinations at the mouth of the Skeena
River by the Admiralty proves the non-existeice of a suitable harbour immediately
at that point ; but our own explorations show that an'excellent harbour exists at
Port Simpson, in the neighbourhood of the Skeena, and that there are no great

obstacles to be met in carrying the railway to it.*

I find also that Commander Pender has a favourable opinion of Port Simpson. At
page 295 of my last Genoral Report (February, 1877), he states: ‘Port Simpson, at
the north part of Tsimpsean Peninsula, is the finest harbour north of Beaver Harbour,
in Vancouver Island.”

It will be seen from the correspondence with the Admiralty that a northern
terminus is objected to on account of climatic features incidental to a high latitude.
But no data have been furnished to show that the climate is materially different from
that on the coast of Great Britain, in similar latitudes such as the North Channel,
and the approaches to the River Clyde ; and it cannot be overlooked that although
the climate on the west coast of Scotland may be considered far from good, Glasgow,
one of the most enterprising and important cities in the world, has come into
existence in the latitude referred to.

Commander-in-Chief, Admiral DeHorscy, on the Pacific Station, objects to
Burrard Inlet (vide despatch to the Admiralty, 25th October, 1877,) and advocates
carrying the Railway to a harbour on Vancouver Island, in the manner set forth in
my Report of February 8th, 1877, page 72. Tho Admiral, equally with most of the

other naval authorities, objects to Waddington Harbour as a terminus.

The deductions to be drawn from the naval testimony at our command, and from

our own examinations, may be thus summarized :—

1. That there can be no question as to the superiority of certain harbours on

the outer coast of Vancouver Island.

* Appendix A, page 23, and Appendix C, page 38.
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2. That Waddington Harbour is not favourably situated fora terminus, and may
be viewed as a preliminary and temporary station only, the true terminus of a line
by Bute Iulot being Esquimalt, or some other harbour on the outer coast of Van-

couver Island.

3. That a terminus at Port Simpson would have the advantage of possibly the
best harbour on the mainland; and that of all the terminal points projected on the
mainland and on Vancouver Island, Port Simpson is most conveniently situated for
Asiatic trade. But Port Simpson is open to climatic objections, which are not

experienced to the same extent at points farther south.

4. That of all the other points on the mainland, Burrard Inlet, an arm of
the Btrait of Georgia, is the least difficult of approach from the ocean, and is generally

preferred by the naval authorities.

5. That Burrard Inlet, equally with Waddington Harbour, is open to the

geographical objections mentioned in my last General Report (page 71).%
With these deductions, the comparison may be said to be confined to the three

lines terminating respectively at Port Simpson, Esquimalt and Burrard Inlet.

The route terminating at Port Simpson has not been surveyed. On reference to
the map, it will be seen that it is projected to follow the River Skeena, and thence,
eastwards to Peace River; thence by Lesser Slave Lake, and Lac la Biche, keeping
about 140 miles to the north of the line located by the Valley of the Saskatchewan.
Being unsurveyed,and but little being definitely known concerning it, it is not possiblo
to compare it with the other two lines, which have been located throughcut the
greater part of their length. If, therefore, this northern line is to be seriously con-
sidered, it is indispensable that a thorough survey be made of it. With our present
knowledge, it will be unwise to adopt it as the route for the Railway, and to determino
on proceeding with construction, without obtaining full and complete information

regarding it. My own opinion i3 in favour of gaining; information, and if the Govern-

*The Strait of Georgia is separated from the ocean by two archipelagoes, one to the north, the
other to the south of Vancouver Island.

The approach by the north of Vancouver Island to the Strait of Georgia is hazardous and
objectionable. ’

The approach by the south of Vancouver Island, is through passages more or less intricate,between,
or at no great distance from, islands known as the San Jusn group.

The most important islands of the San Juan group are in the territory of a foreign power, and
from their position they hold the power of assuming o threatening attitude towards psu?ng commerce,




ment entertain this view, I beg leave to suggest that during the present year a con-
tinuous.explomtion be made from Port Siapson eastwards to a point of junction with
the located line in the neighbourhood of Lake Winnepegoosis.

If, however, the Government deem it essential to arrive at an immediate
decision, the northern route, being insufficiently known, cannot be entertained, and
thus two lines only remain for consideration, one terminating at Esquimalt, the

other at Burrard Inlet.

The respective engineering merits of the two lines are sufficiently described in

my last General Report and in the Reports of Messrs. Smith and Cambie, appended.
Tt only remains for me to submit some additional general remarks.

Manitoba is as nearly as possible about midway across the continent. From the
crossing of Lake Manitoba to Burrard Inlet, the distance is more than 1,100 miles;
and to Esquimalt more than 1,400 miles. In the whole of the territory throughout
these distances, there are few civilized inhabitants, probably not more than 12,000.
I do not speak of the Indian population; they can hardly be considered as influencing,

to any congiderable extent, the project of the Railway.

1t {§ thus evident that, whatever may be needed hereafter for connecting prosper-
ous and populoys communities, there is not, at this moment, any pressing necessity for
the Railway, for ordinary purposes. For special reasons, however, the construction of
the Railway to the Pacific Coast is demanded, and, in tho absence of traffic to sustain
it, it begomes more than ordinarily important to adopt that route which will least
involve the sinking of unproductive capital, and by which the loss to be borne in
working and maintenance will be least heavy.

I havo expressed my conviction that, ultimately, the country will require a com-
prehensive Railway system; and that, besides branches in many directions, probably
two leading trunk lines will eventually be demanded. These requirements, however,
only lie in the future, and, possibly, may be somewhat remote. But it is of vital im.
portance to burden the future as little as possible with accumulated losses resulting
from operating the line. The selection of a line the loast expensive to construct
and to maintain is an ossential point to be kept in prominence. It is oven

still more important to adopt the route which will not ¢reate the largest debt, through
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rapidly accumulating losses, resulting from: the expense of working being in excess -

of receipts.

I have submitted that, if the line by Peace River to Port Simpson be thrown out
for the present, there remain to be considored the two lines terminating at Burrard
Inlet and Esquimalt.

Burrard Inlet is not soeligible a terminal point as Esquimalt. It cannot be
approached from the ocean, except by a navigation more or less intricate. Nor can
it be reached by largo sea-going ships without passing at no great distance from a
group of islands in the possession of a foreign power, which may at any time assume

a hostile attitude and interfere with the passage of vessels.

To the first objection it may be said that there are other harbours in the world,
with an enormous extent of commerce, with entrances where shipping is not entirely
free from delays and risks. New York, Liverpool, Glasgow and Montreal may be
instanced. The sccond objection would appear to a non-combatant like myself a
forcible one; but those who are held responsible for maintaining communication by
land and sea in times of war appear to make light of it. It is impossible, however,
to deny that, other things being equal, Esquimalt as a harbour and terminal point
is superior to Burrard Inlet.

Regarding the question simply from a commercial standpoint, let us assume,
for the sake of the argument, that a Railway is completed and in operation to both
points, and a person at Esquimalt desires to travel to Ottawa. He has the option of
crossing by steamer, 90 miles, to Burrard Inlet and then using the Railway; or ot
taking the train at Esquimalt, and proceeding on his journey from that point. In
tho latter case, taking the most favourable view, he would have to travel some 150
miles farther, or if the line were carried through by Pine River Pass, fully 200 miles

farther, than by way of Burrard Inlet.

It is ovident that, even wero the wide channels at tho Valdes Islands bridged
the Railway carried to Esquimalt would present no advantage in time or cost to an
ordinary travoller. If passengers from Esquimalt could secure no benefit from tho
oxtonsion of the Railway to that place, it is certain that a loss would be sustained
in carrying freight by the longer route,

The cost of extending the Railway to Esquimalt would greatly oxceed that of

Z
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* taking it to Burrard Inlet ; there are no sufficient data for forming a proper estimate of

the cost. But even by leaving a gap near the Valdes Islands of 15 miles, and substitu-
ting a ferry for the enormously costly bridging at that locality, the excess would pro-
bably reach $15,000,000 or $20,000,000. The cost of maintenance would be great in
proportion, and the annual losses on working the extra mileage would, under the
peculiar circumstances, be serious. :

. It is difficult to recognize any commercial advantage in carrying the line to
Esquimal(, at this period in the history of Canada, to compensate for theso griwo
objections. I have assumed Esquimalt as the Vancouver Island Terminus. [f the
other Harbours, Alberni or Quatsino, were substituted, the argument remains
unchanged, the conclusions differing only in degree. If we abandon the idea of
extending the Railway to Vancouver Island, and fall back on Waddington Haibour,
we should have for a Terminus a point not favoured by the principal naval autho-
rities, and partaking of the geographical objections to Burrard Inlet, while some of
the advantages possessed by the latter place would be wanting.

Upon carefully viewing the engincering features of each route, and weighing
every commercial consideration, [ am forced to the conclusion that, if these alone are
to govern a selection, if a decision cannot be postponed until further examinations
be made, if the construction of the Railway must be at once proceeded with, the line
to Vancouver Island should, for the present, be rejected, and that the Government
should select the route by the Rivers Thompson and Fraser to Burrard Inlet.

I have great faith in the future of a country favoured with a bountiful supply of
the natural elements of prosperity. The capabilities of the territory of the Domi-

nion on the Pacific Coast, are great. Vancouver Island alone is capable of support-

* ing, by the industries which may be established, a large population; but this result

may not be attained for many years. When the Island becomos fully inhabited, an
independent Railway system, which by that time may bo created within its limits,
may then, with comparative financial ease, be connected with the main land, by

way of Bute Inlet, as necessity may dictate.

If the mining industries of Cariboo become permanently profitable, a branch to

that district could be constructed from somo point between Lytton and Téte Jauno

Cache. This branch would shorten the link to bo fillod up between the separato
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railway systems to be created on Vancouver Island and on the mainland, and render
the connection less difficult of attainment hereafter.

In former reports, T have directed special attention to the paramount importance

of securing a line through the country with easy gradients.* In the case of Branch .

Railways, such as those projected on the accompanying plan, there is not the same
necessity for light gradients, These branches will be local lines, with limited traffic.
T ir functions will simply be to serve productive districts to the right and left, and
tu collect traffic for the main thoroughfare. The branches may therefore bo of a
cheaper and less perfect character; bat in order to secure the means of the cheapest
possible transportation over long distances, the trunk line should have the lightest
gradients obtainable.

The line located from Lake Superior to Burrard Inlet commands generally more
than ordinarily favourable gradients. If the railway be constructed on this route in
the manner which I have recommended, cheapness of transportation will be assured,
and advantages will accrue in the future of the Miost important kind.

It is my sad duty to add to the record of lives lost, the names of those members

of the Engincering Staff who have passed away during the past yoar.**
I have the honour to be, Sir,
Your obedient servant,

SANDFORD FLEMING,

Engineer-in-Chief

Nore —Vide Report of 1874, page 33, and Reprt of 1877, pages 81 and 85.
** Appendix K, page 104,
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APPENDIX A.

REPORT ON SURVEYING OPERATIONS AND CONSTRUOTION ¥FOR THE YEAR 1877, BY
MR. MARCUS SMITH, ACTING ENGINEER-IN-CHIEF.

CaNADIAN PaAciric RAiLwaAy,
OFFICE OF THE ENGINEER-IN-CHIEY,
OrTAWA, 4th January, 1878,

Sir,—I have the honor to report on the progress made in surveying operations
and construction to the 31st December, 1877.

SuRVEYs IN THE EASTERN oR Wo00ODLAND REGION.

In the season of 1876, a trial location survey was made from the proposed East-
ern terminus, near Lac Amable du Fond, about 23 miles south-east of Lake Nipissing,
to Cantin's Bay on French River, and, from this line, cxplorations were made of the
country extending nortb-westward, on a course as direct as practicable, to a point on
the north shore of Lake Superior, near the mouth of the River Pic.

These explorations were not completed ; and poitions of the trial location above
referred to were not satisfactory, as the low gradients that had been expected were
not obtained.

During the past season, four surveying parties were employed in completing these
exploratory surveys, and improving the location of the line of the previous year.
The plans and profiles are in progress, and the following is an outline of the results
of the season’s work.

Location of the line fron South River to Cantin's Bay on French River.

This line commences at a point on South River about 3 miles from its mouth on
Luke Nipissing, and 22 miles north-west of Lac Amable du Fond, where the survey
of the previous year commenced. It follows down the left bank of the river to the
shore of Lake Nipissing: thence it takes a course nearly west to the 20th mile, from
which its course is south-west to the 35th mile, where it joins the survey of the pre-
vious year, and then follows that line on acourse nearly west tu the head of Cantin’s
Bay, 49} miles from the point of beginning. If extended to the foot of the bay its
length will be 554 miles.

This bay—a sheet of water about 5 miles in length, and averaging nca.ly a
quarter of a mile in breadth—lies at the confluence of the Pickerel and south branch
of French River, about 20 miles from the mouth of the latter on the Georgian Bay.
Its altitude varies from 4 to 6 feet higher than that of the latter; so that to extend’
the navigation of the Georgian Bay to Cantin’s Bay, a lock would be required to
surmount the rapids near the mouth of the river, the rost of the distance being still
water; it is, in fact, a long narrow lake. !

The country traversed is generally rocky, and broken up with numerous lakes
and small streams rupning in narrow valleys or ravines.

The altitude at the starting point on South River is estimated 678 feet above sca
level, being 530 feet lower than that of Tiac Amable du Fond, and the highest point
on the line is.813 feet, being 407 fect lower than the summit altitude of the line of the
previous year. But still the proposed maximum gradiont of 1 in 200, or 2640 feet
per mile, has not been obtained. The gradients can, however, be kept down to a
maximum of 1 in 150, or 35:20 fect per wmile, rising eastward, without involving
very heavy works, Of this gradient of 1 in 150, there are ten separate longths,
mazin a total of about 8 miles, In deseending to Cantin’s Bay, however, the grngient;
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is 1in 133, or 39.60 feet per mile; but it is expected that this can be reduced by a
slight deviation, and lengthening of the line, Of the maximum of 1 in 100, rising
westward, there are seven short lengths, making an aggregate of 5} miles.

The works will be generally lighter than on the correspending length of the line
surveyed in 1876. The heaviest will be in rock cutting, running from 5 to 25 feet of
maximum depth, and 300 to 800 feet in length, with embankments of somewhat
larger dimonsions. There will be about 12 miles on which work of this character
will occur, and 14 miles on which there will be rock cuttings varying from 6 tc 15
feet of maximum depth, and averaging about 500 feet in length, The balance will
be moderately light work. g

The principal bridging will be as follows :—

Bealty's Creek.—Ravine 250 feet wide, with a maximum depth of 40 fect.

Commanda Creek.—Breadth of valley 620 feet, maximum depth 62 feet, breadth
of stream 120 feet.

Outlet of Lake Mahmasagamising.—One span of 100 feet.

Pickerel River.—One span of 150 feet.

Pickerel River Branch.—Breadth of ravine 220 feet, maximum depth 35 feet,
breadth of stream 40 feet.

In addition to these, there will probably be some bridging required in ravines
where material for embankments cannot be obtained in the vicinity.

Surveys and Eaplorations from French River to Lake Superior.

Exploratory surveys have been made of two lines extending westward from dif-
ferent points on the line last described, and meeting at a common point in the valley
of the ()Vnhnapitwpec.

The northern, and most direct, line diverges at the 19th mile of the located line,
and takes a general course a little to the north of west. Continuing the mileage from
South River (Lake Nipissing) it crosses the main branch of French River near the
26th mile, at the Chaudiere Falls, where the trough of the River is contracted to 200
foet, and the breadth of the stream to 50 feet. Near the 29th mile, it strikes the
north branch of this river, and follows down its left bank to the 34th mile, where
the line crosses the river, which at this point is 200 feet wide, and 10 feet deep.

At the 39th mile, it crosses another arm of French River, 200 feet wide; thence
it follows a chain of narrow valleys which are separated by low rocky ridges. Near
the 61st mile, it crosses Lake Maskinonge, 1,700 teet wide and 18 feet deep, which
can, however, be reduced by drainage. The line reaches the Wahnapitepee Valley at
the 72nd mile.

There is very little variation in the altitude of thc country throughout this sec-
tion, and the gradients are generally easy. The works would be variable, as the line
alternately runs in the valleys or across intervening ridges, There will be an aggre-
gate of about 11 miles on which rock cuttings, varying from 5 to 15 feet of
maximum depth, but in short lengths, would occur. On the rest of the line the
works would be medium or moderate.

The southern line leaves the located line at the 48th milc near the head of
C:ntin’s Bay, and within half a mile it crosses the Pickerel River, which is here 250
1eet wide and 5 feet deep. It then follows the north shcre of Cantin’s Bay, and
crosses the main Branch of French River at the Horse Rapids, where the channul is
200 feet wide. Near the 556th mile, it crosses another branch of this river, 40 feet
wide, and at the 57th mile it crosses the north branch, where the channel is 250 feet
wide.

Thence, the line takes a generally north-westward course, following a chain of
narrow valleys and lakes. It crosses the south end of Lac de I/Isle at the 74th mile,
and foliowing another chain of valleys and flats, separated by rocky ridges, it joins
the line last described near the 81st mile.

Thisis 9{- miles longer than the northern line, but the whole of it would be part

of the main line, while the northern would have a branch of 30 miles to Cantin’s Bay, .

making 20 miles morve line to be constructed. The gradients on this line are very

—)
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j easy, and the works would be very similar to those on the northern line first described.
v ¢ On both lines there are detached tracts of land fit for cultivation, with spruce,
tamarac, cedar, birch and poplar, which would furnish railway ties. There is a small

uantity of hemlock and pine, but most of the latter has been burnt off by bush fires.
3n Cantin’s Bay and near the Chaudiere Rapids, there are large patches of sugar
maple.

Explorations with Barometer and Compass.

The altitudes and distances from this forward must be taken as approximate.
The distances hereafter referred to are estimated from the starting point on South

River by the northern or direct route.
; The River Wahnapitwpee is 200 feet wide where the line crosses it, and the
] altitude is 632 feet above sea level. Thence the line of survey takes a general north-
west course, ascending diagonally the slope or water shed of Lake Huron over a
rough and rocky country, intersected with numerous, narrow, trough-like valleys,
and indented with lakes and swamps, rocky ridges intervening. Still, a feasible
line has been found without very high gradients or exceptionally heavy work up to
| the Vermillion River, at the 106th mile. At the 85th mile it crosses the long valley
! running in a south-west direction, in which lies the chain of narrow lakes known as
‘ Long Lake. Thealtitude at this pointis 810 teet. The rocks up to the 97th mile
are generally gneissoid, but westward of this, slate is the characteristic of the country.
The highest point on this section is at the 97th mile, where the altitude is 1010 feet :
at the crossing of Vermillion River—106th mile ~neav the foot of Vermillion Lake, it

is 936 feet.

The line follows the north shore of Vermillion Lake 4 miles, then crosses a hilly

i and rocky tract to Spanish River, which is reached at the 135th mile, altitude 1070
i feet. Between this and the River Aux Sables, the country is very rough, and the
3 course of the line tortuois.

3 The ascent is by terraces, and in some places is very abrupt, more especially
{ from the 147th mile to Rocky River at the 160th mile, where the altitude is 1411 feet.

Thcre will be some high gradients, and a large proportion of heavy works throughout
tho section from Vermillion River to the River Aux Sables. At the 175th mile, the
line crosses this river near the foot of Lake Aux Sables, altitude 1512 feet. This
is near the watershed between Lake Huron and Hudson’s Bay. Thence its course is
more uniform, and there is very little variation in the altitude for the next 100 miles,
80 that the gradients are very easy, and the works will be generally light or medium,

The line strikes the River Epinette at the 204th mile, about a m‘le above its
confluence with the Mississagua. Thence it follows up this stream, and its affluent the
Cypress, to the source of the latter in Lake Wagong.at the 220th mile, where the alti-
tude is 1440 feet. It crosses the River D’Embarras at the 222nd mile, and passes the
south end of Lake Winnibegon at the 235th mile. The River Montreal, Lake Supe-
rior, is crossed at the 274th mile, altitude 1410 feet, and the Shequamkah at the 286th
mile, where the altitudo is 1345 feet.

On the last 12 miles the plateau is broken by numerouns detached hills rising to
a height of 300 or 400 feet. To avoid these, the curvature of the line would be
increased, and the works would be heavier than on the rest of the plateau.

From the Shequamkah to Lake Superior a new line was explored during the last
season, keeping more to the north than that of 1876, passing by thoe head of Dog Lake
and the valley of White River, and thereby avoiding the high ground east of Sand-
beach River.

The line, however, is still open to objection in many parts. The country is
intersected at intervals by deep valleys and high rocky ridges, often at-nearly right
angles to the general course of the line, causing great variations of altitude an§ [
large amount of curvature, with occasional high gradienis, involving a considerable

roportion of heavy works.

At the 306th mile, the line reaches the valley of the Michipicoten near the foot
of Whitefish Lake, an expansion of the river, altitude 900 feot,

o em————
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The River Magpie is crossed at the 335th mile, where the altitude is 963 feet.
The highest intermediate point is 1,230 feet at the 318th mile.

From the Magpie to tLe head of White River at the 370th mile, the course of the
line is tolerably direct, with generally easy gradients, and the works would not be
heavy. The altitude at this point is 1,380 feet. Thence the lino follows down the
valley of White River to the 417th mile, where the altitude is 1060 feet. There is a
large amount of curvature in this section, but with easy gradients, and the works
would be moderately light. ;

From White River to the River Pic, at the 440th mile, the country is rough and
fall of hills, the line tortuous, with high gradients, and the works generally would be
rather heavy.

The last point is on the same level as Take Superior, 600 feet. Thencé the line
asses through a valley to Heron Bay, and follows the shore of Lake Superior to
eninsular Harbour, where it joins the survey of 1874, at the 452nd mile. The shore

of Lake Superior from Peninsular Harbour to the River Nepigon is deeply indented
with pumerous bays, coves and bights surrounded by high rocky bluffs, involving a
large amount of curvature on the line with occasional high gradients, and, in con-
struction, a large quantity of rock excavation with a number of short tunnels. ( Vide
Report of 8th February, 18717, pages 206 to 210.)

The line crosses the River Nepigon near the foot of Lake Ellen, to which the
length from South River is 569 m.iles; and if it were extended to a common point
near the south-cast angle of Lake Nipissing, it would be 26 miles longer than the line
No. 2, explored in 1873. ( Vide Report of 26th January, 1874, page 205.)

Following the exploratory survey of 1874 from the River Nepigon vid Dog Lake
to a point on the line under consiruction from Fort William westward, the total
length would be, approximately, 661 miles.

These exploratory surveys show that a feasible line, with fair gradients and only
a moderate proportion of rather heavy works, can be obtained from South River to
Vermillion Euke, 106 miles. But between that point and the high plateau reached
at Lake Aux Sables at the 175th mile, tho country is not so favourable. The course
of the line is tortuous, the rise occasionally abrupt, requiring high gradients, and a
considerable proportion of the works would be heavy.

The almost uniform altitudoe of this plateau or watershed for a long distance on
the line explored, and at different points where it has been crossed by previous sur-
veys, suggests the course of avoiding the heavy works on the shor s of Lake Superior,
by diverging from the present line at some point in the vicinity 0.’ Lake Winnibegon,
and following the watershed which trends more to the northward, <o Long Lake, and
thore joining the line No. 2 of the survey of 1873. 'Thence, it foilows that line to the
crossing of River Nepigon near its outlet from Lake Ellen,

If this were found favourable, we should then have the choice of two feasible
lines between the south-east angle of Lake Nipissing and the River Nepigon; one
gnssing the south of Lake Nipissing and the watershed between Lakes Huron and

uperior and Hudson’s Bay ; the other running to the north of Lake Nipissing, and
generally north of the watershed.

SURVEYS IN THE CENTRAL OR PRAIRIE REGION.

During the past season, surveys have been made with the view of improving the
arogsings of some of the rivers and deep ravines in this region, with the following
results :—

South Branch of the Saskatchewan ; at the 878th mile, from Fort William, Lake Superior

The eastern approach to this river can be improved from a gradient of 0.75 per
100 to one of 0.50 per 100, or 26.40 feet per mile; but the line will be lengthened about
a mile and one-third, and the formation level above tho bottom of the valley, raised
from 88 to 95 fect,

.
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eet. Grizzly Bear Coule at the 1078th mile.

By former surveys, the breadth of the Coulé or trough was 2,200 feet at the
.t}l‘)e top, 1,000 feet at the bottom, and 155 feet deep. By the last survey it is 2,400
s feet wide at the top, 1,200 feet at the bottom, and 125 feet deep. Neither
the the rate of the gradients nor the quantity of excavations in the approaches has been
‘?k“ increased.
bits The summit altitude, west of the Coulé at the 1087th mile, has been reduced 54

feet, and the gradients have been improved.

e . Buffalo Coulé at the 11015t mile.

‘ The breadth of this, by former surveys, wus 1,600 feet at the top, 700 feet at (he

ine bottom, and 100 feet deep, which is reduced by the last survey to 1,200 feet at the
to } top, 600 feet at the bottom, and 90 feet in depth.

(t”" g ; Suggested deviation of the line from Selkirk westwards, passing south of Lake Manitoba.

,ba } In accordance with the verbal instructions of the Minister, an examination has

e ; been made of this line, with instrumental surveys of some of the deep valleys

vde ‘ traversed by the line, and at other places where deemed necessary.

! The deviation from the located line commences at the crossing of the Red River,
the and takes a south-westerly course till it reaches the centre of the range of townships
int lying north of the fourth base line; thence it follows due west on or alongside a road
ine allowance through the centre of this range nearly up to the valley of the Little

Saskatchewan. Thence, continuing westward, it crosses the Assiniboine at a point
ke , above the junction of Qu'Appelle River and through the Touchwood hills to the
tal ‘ Elbow cf the North Saskatchewan at Caerlaverock.

The line throughout the Province of Manitoba, nearly 100 miles, is very favour-
ly able for railway coustruction, and the land is generally fertile. West of the Province

‘ Line the country is more broken, and the land becomes poorer.
red The first serious difficulty is the crossing of the valley of the Little Saskatche-
wan,which is nearly a mile wide at the top,sloping gradually down to the river,where

lls:: the valley is 225 feet deep. As it is obviously impracticable to cross this at right
angles without enormously heavy works, the course of the surveyed line was
on deflected so as to follow obliquely down one side of the valley and up the other, by
ar- which the maximum gradient on the east side was reduced to 0.75 per 100, or 39.60
or, feet per mile for five miles in length; and on the westside to 1 per 100, or 52.50 feet per
on, mile for a little over four miles in length. Thus it requires over nine miles to cross
nd this valley, carrying the line out of the direct course. which, together with the
he unavoidable curvature, will increase its length considerably.
The valley of Birdtail Creek, at the point crossed by this route is three-quarters
ble of a mile wide, and 190 feet deep in the centre,
ne The valley ot the Assiniboine is over a mile wide, sloping abruptly down to the
nd bottom flat, which is over 200 feet below the level of the plain, The riveris 300

nd " feet wido at flood, where it is crossed by a bridge near Fort Ellice.
! No instrdmental survey was made of those valleys, but they could probably be
crossed in the same manner as thé little Saskatchewan.

The.valley of Cut Arm Creek is over 100 feet deep where the trail crosses it.

The Touchwood Hills could be crossed without exceptionally high gradients, but
he with some rathor heavy excavations; and the line would be sinuous, and consequently
ng longer, than if a direct course were practicable.

Thence, to the bend of the North Saskatchewan at Caerlaverock, the country is
. similar to that traversed by the located line. A large proportion of the land on this
or line is only fit for pasture, and much of it is sandy or light soil, producing short

grass. Among the 1i‘uuohwoo\l Hills, and in their vicinity, there are some tracts of

good land fit for cultivation,

d Deviation to Quill Lake.

An alternative line in the same general direction, may be thus described :—
Following the course of the last line up to the Little Saskatchewan, it there deflects

bt
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to the north-westward, crossing the Assiniboine near the mouth of Shell‘ River;

thence, passing to the north of the Touchwood Hills it joins the located line near
uill Lake.

2 The valley of Bird Tail Creek, where this line crosses, is nearly a mile wi_de at

the level of the plain, and slopes gradually down to the river, whero it is 173 feet

deep. This could be approached on the east side by a narrow lateral valley, but

there is no corresponding valley on the west side. :

The valley of Shell River where the line strikes it, is 230 feet deep, over a mile
wide at the top, and 1.000 fcet on the bottom flat. Tt is possible to descend by the
slope of this valley to the bottom flat of the Assinibvine Valley, and after crossing
that, to ascend by a lateral valley to the table land on the west side; this, however,
can only be done by using high gradients, and with a large amount of curvature, by
which the length of the line would be considerably increased. Some of the gradients
used on the survey were 70 feet to the mile; thcse, however, can probably be reduced
to 1 per 100 or 52:80 feet per mile, but only with very heavy excavations.

The rest of the line to Quill Lake is favourable; a considerable proportion of the
land is fit for cultivation; of the balance, some is good pasture land, the rest very

oor. <
It should be observed that the Engineer-in-Chief fixed the maximum gn-m!ient at
05 per 100 = 26-40 feat per mile rising eastward, and 1 per 100 = 52:80 _teet' per
mile rising westward, and on the located line these gradients have been mmnlan_led
to a point west of Battleford. They could not, howcver, be maintained on the line
suggestel; even with very heavy works a gradient of 1 per 100, each way, is the
best that can be had for m:any miles. :

This, together with the increased length caused by curvature and deflections
from the general course, would render the line suggested much infevior to the located
line for the economic working of the traffic, and would add considerably to the cost
of moving to the seaboard the produce of the large and rich agricultural tracts lying
farther to the north west. b

There are no data for estimating the difference of the cost of construction in the
two lines, but this is a point of less importance than economic working after con-
struction.

Jomparing the extent of good lands that would be crossed by the located line

and the suggested deviations, the latter have probably the advantage for the first 100

miles, viz., to the western boundary of Manitoba, as the lands of the Province are

generally fertile, and in the portion that would be traversed by the lines proposed,

they are comparatively dry and free from timber, and are, therefore, eligible for

;\pid settlement ; a good system of drainage, however, is required throughout the
rovince.

The located line also crosses large tracts of good land; and it should be borne in
mind that even the muskegs or swamps, which are found on both lines, will make good
meadow land when drained, as they are not deep: the side ditches of the railway
alone will effect a great improvement in this rospect, as they have done elsewhere,
Thero is a considerable quantity of wood lands on the located line, chiefly poplar,
which may possibly oppose certain difficulties to settlement, but which undoubtedly
offers compensating advantages. : € :

Beyond the first 100 miles from Selkirk there is a long stretch of land, of mfm-_mr
and variable quality on both lines. But at the valley of Swan Rivor the located line
enterson a very extensive fertile tract, On the suggested deviations, aftor passing
the Province boundary, the quality of the land becomes inferior, and only & small
proportion is fit for cultivation westward up to the bend of the North Saskatchowan.
On the deviation from the Little Saskatchewan, north-westward to Quill Lake,

there arc considerable tracts of good land fit for cultivation.

This seemed to indicate that the fertile belt trends to the north-west, nnd. a more
oxtended examination of the country was accordingly made, by which this view was
confirmed.

A line drawn from Winnipeg to Fort a la Corne near the confluence of the two
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branches of the Saskatchewan, would cut off the south-west angle of Lake Manitoba,
skirt the north-castern base of Riding Mountain, cross the north end of Duck
Mountain, and pass 15 to 20 miles north of Fort Pelly and across the Basquia Hills.
If this line were extended through the Beaver Valley to Lac la Biche, thence by the
Lesser Slave Lake, so as to intersect the Peace River near the morth of Smoky
River, it would show the general coursc of the great fertile belt of agricultural lands
in the North-West Territory. It is not to be expected that in a stretch of over 1,000
miles the soil will be uniformly good. The fertile beltis accordingly very irregular,
often intersected and contracted by muskegs and lakes, and low ranges of hil's on
which the soil is of varinble quality ; there are, however, vast tracts of extraordinary
fertility., Both the quality of the soil and the salubrity of the climate improve
towards the North-West; whilst investigations have shown that even beyond Peace
River, the productive powers of the land are astonishingly great.

It is evident that no single line of railway can traverse all the fertile portions of
a region so extensive, and that oven before the trunk line is complete, branches will
be required in various directions.

A branch line could be constructed, at a comparatively small cost, to meet
the requirements of the Province of Manitoba equally well as a diversion of the main
line, which, if carried out as suggested, could not fail to be injurious to the wider

-interests of the Dominion.

From all the information obtained up to this time, it does not appear advisable
that any alteration should be made in the line as located in this district. There,
however, appears to be a feasible line, which, after passing the south end of Lake
Manitoba, takes a north-westerly course, skirting the eastern base of Riding Moun-
tain and the north end of Duck Mountain, and joining the located line in the valley
of Swan River.

The country is described as level and thickly wooded with spruce, poplar and
some maple. ( Vide Report of April 10th, 1872 : Page 56.) Small lakes surrounded
by extensive marshes are, however, found throughout this district.

The line suggested would be from 20 to 30 miles longer than the located line, but
the gradients would probably be good, and the works moderately light, and it would,
therefore, be somewhat less open to objection than the other deviations proposed.

SURVEYS IN THE WESTERN OR MOUNTAIN REGION,

During the season of 1877, the writer travelled over the route from the Saskat-
chewan, via the Ycllowhead Pass, and the valleys of the Thompson and the Fraser to
the Pacific coast, and closely examined the line at most of the difficult points of the
survey. A complete location survey was made of that portion of the line from Téte
Jaune Cache to Burrard Inlet, by which some of the difficulties and heavy work met
with in former surveys have been avoided or reduced, and the line genbrally much
improved. When the plans and profiles are completed, and the quantities of the
several classes of work got out, they will furnish better data for making an cstimato
of the cost of construction than have hitherto been obtained. A description of this
survey by Mr. H.J.Cambie is appended.

EXPLORATION OF THE SKEENA ROUTE.

At the outset, it became evident that there is no harbour at the mouth of the
Skeena suitable for a railway terminus. A fair anchorage is to be had in Cardena
Bay, at the southern end of Kennedy Island, but it would be extremcly difficult, it
not impracticable, to reach that neighbourhood with a railway line.

Attention was therefore directed to Port Simpson, at the northern end of the
Tsimpsean Peninsula, a well known and exceHent harbour, and on examination it
was found that there are no great obstacles to carrying a line along the north side of
the Peninsula to that point.

The distance is probably 10 miles longer than to Cardena Bay, but, of the two,
this harbour is far better adapted for commercial purposes, and the cost of construct-
ing the railway would probably be mueh loss.

_v
]



24

Engin-ring Features.

From Port Simpson, for about 35 miles along the north side of the Tsimpsean
Peninsula, and across the dividing ridge, 250 feet high, to the banks of the Skeena,
the works would be heavy.

In ascending the Skecna through the Cascade Mountains the works would
generally be heavy, but less so than by cither the Fraser or Homathco valleys,
through the same chain of mountains.

For the first 35 miles the hills descend in steep inclination to the water's edge,
and there are indications of snow slides at several points. ‘T'he valley averages a mile
in breadth, but the river is thickly studded with islands, and has channels washing
the base of the mountains on either side.

Above this, for a distance of about 80 miles till the eastern face of the Cascade
range is reached, the valley narrows a little, but the side hills are not so steep. The
valley then opens out somewhat, and the works would be moderate for about 40 miles,
which distance would bring the line to the Forks of the Skeena, near which there is
an Indian Village named Kitma on the map.

The elevation at this point is about 700 feet above sea level, and the gradients
would be very easy throughont the whole distance from the seaboard.

The general course of the line up to this point has been north-east, but here it
leaves the Skeena and takes a south-east course &t right angles to the former, ascend-
ing the valley of the Watsonquah, which for the first 27 miles is principally a canyon,
and would require stift gradients and heavy works in places.

The remainder of the distance, via Lake Iraser to the valley of the Nechaco,
would have easy gradients with moderately light works. The summit altitude be-
tween the Skeena and Nechaco, is only 2,400 feet above sea level. In this valley a
junction is made with the previously surveyed line from Yellowhead Pass. ( Vide
Report, February 8th, 1677, pages 274-276.)

Several attempts were made to find a pass leading directly from the Skeena to
Lake Francois, so as to avoid the angle between the former and the Watsonquah, and

" 8o greatly reduce the length of the line, but without success, as the space contained

within the angle is a compact mass of high mountains.
The distances from a common point at the mouth of the Chilacoh, near Fort
George, are as follows :-—

Miles,
To Port Simpson, approximately..........c...... Ssitarevenssresyetets 430
To Bute Inlet, by measurement e eresnecs 289
To Dean Inlet, by measurement ......c..coovvvueee. Vibeornees e od

Port Simpson is, however, much nearer to the Asiatic coast, the distances to
Yokohama being as follows :—

: : Statute Miles.
From Port Simpson....cceeiviiiiieiiiiienin , 46

Irom Kamsquot Harbour, Dean Inlet 4,720
From Waddington Harbour, Bute Inlet...... vooeeviiiaeeenneens 4,836

Character of the soil, &c.

There is a small areu of land in the neighbourhood of Port Simpson fit for culti-
vation. In the lower part of the Skecna, many of the islands with which it is
studded,"consist of rich alluvial soil, but they are subject to overflow at high water.
For 15 or 20 miles below the Forks of the Skecna, and for some distance above that
Point, the hills do not approach the river within two or three miles on either side.
The land is of fair quality, and covered with a light growth of poplar, birch and
spruce. There are some settlements at the Forks of the Skeena, where there was a
fine crop of oats, almost ripe, on the 31st July, and also ubundant crops of potatoes,
carrots, cabbage, &c.

The slopes of the Watsonquah Valley throughout its length are, in part, prairio
and sustain a magnificent growth of grass fit for pasture. The roots of tho grass
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intertwine and form a sod, so that 1t would not be killed off by allowing cattle o
sheep to crop it closely, as bunch grass is.

This part of the country is, however, subject to summer frosts, which would
render it unfit, or at least unreliable, for purposes of agriculture.

Timber.

A tree commonly called ¢ yellow cypress ” is found on the Lower Skeena, which
has great strength and density of fibre, and is said to be extremely durable, but the
quantity is so limited that it may be said to have little commercial value. The
same remark would apply to hemlock, though it was seen in some places of great
size. On most of the islands subject to overflow, very fino cottonwood trees are to be
found, which may be utilized at some future time for the same purpose to which
basswood and whitewood are applied in the Province of Ontario,

Snow Full.

Through the Cascade Mountains, the snow in places lies to a depth of seven or
eight feet on the level. From the Forks of the Skeena to the River Kraser it is said
not to exceed three feet in depth, except on very rare occasions,

v

Minerals.

Marble was seen in beds of great thickness, varying in color from purple to
white. Some ores of copper and lead were also observed, but not in veins of any
great thickness.

EXPLORATION OF PINE RIVER PASS.

The highly favorable reports received respecting the character of the Peace
River District, and the prospects held out of a satisfactory route being obtainable
through the Pine River Pass, made it expedient to obtain further information in that
direction. Accordingly, the exploration was extended from a point in the neighbour-
hood of Lake Fraser, vid the east end of Lake Stewart, to Fort McLeod on the
Parsnip or south branch of the Peace River.

This route proved very unfavourable for railway construction; subsequently,
however, a good connccting line, though more circuitous, was tound by following
down the Nechaco and the Stewart Valleys nearly to Fort George; thence in a
northerly direction up the valleys of the Fraser and Salmon Rivers, and across the
low water shed to Summit Lake, one of the sources of the Parsnip, which river was
then followed down to Fort McLeod.

Beyond the existence of an Indian trail across the Rocky Mountains from Fort
McLood to Fort St. John, very little was known; nor was any information obtain-
able in the neighbourhood respecting the Pine River Pass, except through an old
Indizn woman, who drew a sketch on the sand and explained it to the best of her
ability.

With the scant information thus obtaired, the exploration was continued from
Fort McLeod castward : following up the valley of the River Misinchinca, an afluent
of the Parsnip, till an altitude of 5,500 feet was reached without any appearance of a
Pass.  On descending tLe river, a stream was discovered running into it from the
north, about 35 miles above its confluence with the Parsnip. Following this up four
milos, it was found to issue from a smull luke named Azuzetta. This proved to be
near the summit of the Pine River Pass, its altitude being estimated at 2,430 feet
above the level of the sea.

A littlo beyond this tho head waters of the Pine Rivér were struck, and the
river followed down eastward to the Forks, a point reached by Mr. Selwyn with a
canoe from the Peace River in 1875. ( Vide Geological Survey of Canada, Report of
Progress for 1875-76, pages 52 to 54.) ‘

The exploration was continued 30 miles eastward of the Forks on to the Beaver
Plains, which lie between the Rocky Mountains and Peace River.

'.l.‘h;m the question ot the feasibility of the Pine River Pass is at last solved.
20,j—4
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Tho full Report has not yet been received, but the distance between Fort McLeod on
the west side of the mountains, and the Forks of Pine River on the ecast side, is
roughly estimated at 90 miles,

The gradients are stated to be generally easy, with the exception of about tour
miles near the summit of the Pass, where they will probably be about 60 feet to the
mile, and the works in the construction of a railway would be moderately light,
except for a length of about eight miles near the summit of the Pass, and a short
length at the Forks of Pine River where they would be heavy.

The land in the Pine River Valley, for 50 miles above the Forks, is deseribed as
of excellent quality and well snited for agricultural and grazing purposes.

It should be observed that this fertile strip of land, lying nearly in the heart of
the Rocky Mountains, is an extension of the Beaver Plains which connect with the
great fertile belt stretching from Manitoba to and beyond the Peace River.

Should the engineering character of a line by this route prove, on closer survey,
as favourable as reported, the results from this exploration will be amongst the most
important that have been obtained since the commencement of the surveys. Some of
the serious difficulties in crossing the Rocky Mountains will have disappeared, and
this formidable chain, once held to be insurmountable, and even now felt to be a grave
obstacle to railway enterprise, can then be passed with very favourable gradients,
and with works not exceeding in magnitude those generally required on other por-
tions of the line.

In addition to the manifest advantages offered by this route, there is, further, the
important consideration that in the place of a bleak, sterile country, wherein settle-
ment is an impossibility for hundreds of miles, the line would traverse an area of
remarkable fertility with but a few short intervals of country unfit for settlement.
This route also passes between the vast mineral districts of Omineca and Cariboo.
The extraordinary results of recent mining operations in the latter give promise,
when their resources are more fully developed—as they can only be with the assist-
ance of direct railway communication—of rivalling, if not surpassing, the far-famed
gold and silver regions of the neighbouring States, which lie in the same mountain
zone.

Port Simpson may possibly be considered, at present, too far north for the ter-
minus of the Canadian Pacific Railway, but it is important that the fact should be borne
in mind that, by virtue of low altitudes and consequent easy gradients, together with
the comparatively moderate character of the works required toreach it, this terminal
point oftfers advantages which would enable a Canadian line to dety competition for
the trade with China and Japan, Port Simpson being fully 500 miles nearer to Yoko-
hama than Holme's Harbour, at the mouth of Puget Sound, the proposed ultimate
terminus of the Northern Pacific Railway, while the advantage it possesses over San
Francisco is correspondingly greater.

But the Pine River Pass is not merely the key to Port Simpson; it affords com-
Earntively easy communication with Bute Inlet, and all the intermediate inlets

etween that point and Port Simpson, the valleys of the rivers leading to these inlets
radiating from the Stewart Valley, south-west of the Pass, with exceptional direct-
ness. Thus many of the difficulties in the way of reaching Bute Inlet and the inlets
to the north of it, vid the Yellowhead Pass, can be avoided, and this probably with-
out increasing the length of the line.

The distance from Livingstone on the located line, over the Yellowhead Pass to
the confluence of the Chilacoh and Stewart Rivers, near Fort George, is 1,029 miles.
The distance between the same points vid the Pine River Pass, measures on the map
50 nearly the same as the above, that a survey alone can determine the precise differ-
ence between the two routes.
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WORKS OF CONSTRUCTION.

TELEGRAPH LINE.

———————————— = — - —_—

Commencing at Fort William, the line is erected to a point named “Falcon,” a
distance of 137 miles, and is in operation to English River, 113 miles, Between
Falcon and Keewatin, 160 miles, considerable clearing has been done, and a line
erncted for a distance of 30 miles eastward from Keewatin. Between Keewatin and
Selkirk, 112 miles, the line is erected and in operation. It is expected that the con-
noction between Fort William and Selkirk will be completed during the winter.

The line is erected and in operation between Selkirk and Livingstone, 271 miles,
but where it crosses certain lakes, ponds and marshes, a number of the poles require
to be more permanently secured. The branch line between Selkirk and Winnipeg,
a distance of 22 miles, is completed and in operation.

The line is erected, and has been operated from Livingstone to a point in the
longitude of Fort Edmonton. There is still, however, a considerable amount of
clearing to be done, some inferior poles to be replaced, and some portious to be
altered. At present, it is only in operation as far as Battleford.

On the western Section, between Edmonton and the existing line in British
Columbia, no portion of the line is completed, but & quantity of material has been
delivered at points along the route.

GRADING, TRACK-LAYING, &C.

Fort William to English River 113 miles.

From Fort William, westward, the roadbed of the railway is graded continu
ously, and the bridges erected to the 77th mile; beyond this point there is an
aggregate of four miles more graded in detached portions, The rails are laid for a
distance of 41 miles, and ot this about 36 miles are partially ballasted, and in fair
running order.

English River to Keewatin (Rat Portage,) 184 miles,

The line has been located for construction between these points, but is not under
contract.

Keewatin to Cross Lake, 36 miles.

From Keewatin, westward, for a distance of 25 miles, a considerable quantity of
excavation has been done, consisting chiefly of rock. From the 25th to the 3tth
mile supplies are being delivered, but grading has not been commenced.

Cross Lake to Selkirk, 76 miles.

From Cross Lake, westward, for a distance of 11 miles, there has been no grading
done. From the 11th to the 43rd mile the grading is in various stages of progress,
17 miles of the distance, in detached portions, being ready for tracklaying. From
the 43rd to the 76th mile the grading and bridging are completed, and the roadbed is
in good condition for tracklaying. The rails are laid, but not ballasted, for a distance
of 6 miles eastward from Selkirk.

Pembina Branch.

The length of this branch is 84} miles, extending southward from the main line
at Selkirk to the International Boundary at Emerson. .Between Selkirk and St.
Boniface, opposite Winnipeg, a distance of 22 miles has been graded during the past
summer, and the rails laid over the same, but it is not ballasted. From the 22nd to
the 29th mile, no grading has been done. From the £9th mile to Emerson, the
grading was completed in 1875, with the exception of the spaces left for bridges and
approaches.

ENGINE HOUSE.

A ten stall engine house has been comp]eted at Fort William,
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ENGINEERS’ HOUSES.

At Fort William a good house has been built for the District Engineer, and
between that point and Selkirk, 18 smaller houses have been crected for the use of
the Assistants on the line during construction, which, after the line is opened for
traffic, will come into use in connection with the stations.

FORT FRANCES LOCK.

The rock excavation is nearly completed. The timber for the gates will be pro-
cured during the winter. For description of this work, vide Report of 1876. Appendix,
p- 205-208.

CONTRACTS.

A schedule of contracts, with statement of expenditure upon the same during the

fiscal year ended 30th June, 1877, is appended.

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

MARCUS SMITH,
Acting Engineer in Chief.
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APPENDIX B.

REPORT ON THE LOCATION SURVEY FROM YELLOWHEAD PASS TO BURRARD INLET, BY
H. J. CAMBIE, ENGINEER INrCHARHE OF SURVEYS, BRITISH COLUMBIA.

Orrawa, 23rd April, 1878,

Sir,—On the 19th December last, I prepared a report giving a description of the
trial location survey of the line from Yellowhead Pass to Burrard Inlet, made during
the summer of 1877,

The plans and profiles having since been completed, T am thereby enabled to
revise that report as tollows :—

From the summit of the Yellowhead Pass to the 38th mile, westward, the line
descends the valley of the Fraser River, and, so far, it is common to all the routes
through British Columbia.

Point of divergence to Cranberry Lalke, 38 to 58 miles.

The line continues to follow the valley of the Fraser, in u westerly direction, to
about the 46th mile, near Téte Jaune Cache, when it turns sharply to the south, up
the Cranberry Valley, to the lake of the same name. As laid out, it is nearly
level, till it enters the Cranberry Valley, and then falls gradually to the lake, by
which the descent is distributed over a long distance. For the first eight miles it is
high up on the mountain side, which is very steep; much curvature is required, and
the works are in rock, and very heavy.

For the remainder of the distance the curvature is easy, and the excavations are
in gravel, two miles being heavy and about ten light.

McLennan’s Creek, 100 feet wide, is the only large stream to be crossed.

Cranberry Lake to North Thompson, 58 to 85 miles.

At the 58th mile, the line crosses Cranberry Lake, which is 4,000 feet wide,and from
b to '7 feet deep,—thence continuing in a southerly direction, it crosses the Canoe River,

a tributary of the Columbia, at the 61st mile, and ascending the valley of the Camp-

Rivor, to the 71st mile, there passes over a summit 2,880 feot above sea level, and
enters the valley of the Albreda Lake and River, whose waters flow, vid the Thomp-
son and Kraser Rivers, into the Strait of Georgia, about ten miles south of Burrard
Inlet, and the line follows the valleys of those rivers all the way to the last men-
tioned place. Surveys were made around both ends of Cranberry Lake, but rejected
for economical reasons. The work thence to Canoe River, 3 miles, s heavy:.

Between the 80th and 82nd miles the Albreda falls rapidly, and then flowing
gently, joins the Thompson at the 85th mile. In order to keep the gradient within
a maximum of 1 per 100, the line is located on stecp side hill for about 4
miles, with numerous curves of 1,146 feet and 1,433 feet radius and heavy works,

If it were permitted to introduce a steeper gradient for a short distance, and so
keep the line in the bottom of the valley, it is probable that the curvature could be
eased and the works much reduced without Ioworing the efficiency of the line
materially.

of tﬁe works on the remaining twenty miles, four may be classified as heavy and
sixteen ranging from medium to light. The material is principally sand, gravel and
boulders.

: North Thompson Valley, 85 to 102 miles.

Near the eighty-fifth mile the line crosses the North Thompson River, 300 feet
wide, and then follows its right bank, Being to a large extent on the hillside many
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curves were required, and four of 820 feet radius were used ; but at such places the
gradients are trifling, and are throughout undulating and easy.

The work varies from medium to heavy, with the exception of one pvint near
the eighty-sixth mile, where the main mountain abuts on the river, causing it to be
excessively heavy.

Crib wharfing will be required at several places for protection against the
Thompson River.

North Thompson Valley, 102 to 120 miles.

For the first four miles the line is on benches requiring heavy work. From that
point forward it is on flats, and the work is light except at a few places where the
base of the hill is washed by the river, causing some rock spurs to be cut through.
The principal streams to oe bridged are—Green River, 75 feet, and Blue River, 100 feet
wide. The grades are light and undulating, and curvature easy.

North Thompson Valley, 120 to 130 miles.

This section is all on side hills and embraces the canyon of the North Thompson
four miles in length. The works are generally in rock, and for six miles are very
heavy, with two tunnels—one of 350 feet and one of 150 feet long. Although the
descent through the canyon is rapid, only 1} miles of 1 per 100 grade will be neces-
sary. The sharpest curves are 1,146 feet radius. No large streams are met.

North Thompson Valley, 130 to 143 miles.

This section is on the flats adjoining the stretch of river known as Stillwater,
which is subject to overflow when the river rises in June or July, and will require
some protection. Two rock spurs and one of gravel have to be cut through; the rest
of the work is almost exclusively embankment, and not heavy. No large structures
are required. The grades and curves are light.

North Thompson Valley, 143 to 16 { miles.

Six miles of this are on side hills and require heavy work, one-third of which is
in rock ; the remaining 15 miles are on benches and flats, with medium work prin-
cipally in gravel and bouldors. Several places have to be protected against
encroachment of the river, and two points between the 160th and 162nd miles
against carth sliding from above in the Spring.

The grades are undulating with four stretches of one per 100, the longest of
which is 1} miles. To avoid tuuneling a curve of 716 feet radius was used, on a
grade of 26 fect per mile. Mad River, 60 feet wide, is the only stream of consequence
to be crossed.

North Thompson Valley continued to Clearwater, 164 to 152 miies.

Of this distance there are about four miles on steep side hill close to the rivesr
and require protection in many of the bays. There are about six miles of heavy
work, principally in sand, gravel and loose rock ; the rest is light. Near the 171st
mile the line crosses the North Thompson to its eastern bank, which is then followed
to Kamloops. This crossing is 350 feet wide; and no other river of importance is
met with on this section. The grades are undulating and easy, and the curvature
is not serious. By crossing to the left bank ot the Thompson, near the 1656th mile,
the sliding clay near the 160th and 162nd miles, and some of the river protection
would be avoided ; but without a survey it is difficult to form an opinion as to which
line would be best.

From the summit of the Yeilow Head Pass to Clearwater the valleys through
which the line is located are either in the Rocky Mountains proper or among some
of the outlying spurs of that range, which induces a large rainfall, and the country
is therefore covered with a dense growth of timber, principally hemlock, cedar, fir
and spruce, with much underbrush. To the woastwm‘dl of the Clearwater, howsver,
there is a marked change in theclimate and vegetation. The rainfall de:reases
very much ; the timber becomes scattered ; bunch grass, sage and cactus apyear on
the hill sides.
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Clearwater 1o Indian Reserve, 182 to 206 miles.

Assiniboine Bluff and some other side hills abut on this part of the river, and
cause about eight miles of heavy work, a large proportion of which is in rock. The
other 16 miles may be classified as medium work. Curves and grades are easy. No
large streams have to be crossed.

Indian Reserve to Head of Rapids, 206 to 220 miles.

Most of this distance is on the flats next the river, where work is light; 2} miies
of heavy work occur in clay, sand and gravel. Some river protection is required.
The only large stream to be bridged is the Barriére, 350 feet wide. The curves are
eary and grades light.

Head of Rapids to Kamloops, 220 to 255 miles.

This scction includes two side hills, one five miles and the other 3} miles long, on
which the work is heavy. Tne rest varies from medium to light. Near the 254th
mile the South Thompson, 500 feet wide, is crossed close to its confluence with the
North Thompson. The grades and curves are light.

Kamloops to Savona’s Ferry, 255 to 280 miles.

From Kamloops the line follows the Thompson River for seven miles, with easy
work and gradients, to Kamloops Lake.

In following down the south shore of the lake, Cherry Creek Bluff and some
others of bold irrcgular outline have to be passed, entailing ten tunnels of a total
length of 4,475 feet, principally in rock, all of it heavy—and eight miles of it exces-
sively so. In passing the blufts it was found necessary to use curves of 955 feet
radius, and gradients of 1 per 100 are of frequent occurrence. No large streams
have to be crossed.

Before the survey was commenced, the Thompson River was examined from the
Clearwater to Kamloops, with a view to deciding wheth sr it. would be better to have
the line located on substantially the same line surveyed in 1872, which crossed the
Thompson River a little above Clearwater, and continued on its left bank to Kam-
loops, or to follow down its right bank and cross the main Thompson River between
Kamloops and Kamloops Lake.

The latter line would be the shorter of the two, but that advantage was con-
sidered to be more than counterbalanced by the increased length of bridging, and the
line was therefore located down the left or eastern bank.

It is still, however, possible that a better line could be had by continuing down
the right bank, keeping on the north side of Kamloops Lake and crossing the
Thompson River a short distance below Savona’s Ferry ; for, by adopting that line,
or a modification of it, the distance would be shortened about three miles. Battle
Bluff, on the north side of Kamloops Lake, would have to be encountered, which is
a formidable obstacle, but might, on a closer examination, prove to be even less so
than Cherry Creek Blutt, on the south side of the lake. The relative merits of the
two lines can only be decided by asurvey.

Savona’s Ferry to foot of Black Canyon, 208 to 308 miles.

Of this distance six miles may be classified as light work. All the rest is on the
face of benches rdjucent to the River Thompson, causing heavy work which requires
protection from wash at many points. The proportion of rock work, however, is
not large. Near the 307th mile a ridge of rock forming a sharp bend in the river
necessitates a tunnel 530 feet in length. No large streams have to-be crossed. Curves
of 1,146 feet radius were trequently used. The grades are undulating and short,
requiring in several instances 1 per 100.

Foot of Black Canyon to Spence's Bridge, 308 to 327 miles.

This section is partially similar in charactor to that last described. Through
nearly half of it the work is of a light character and the balance heavy, requiring
river protection at many places. There is but little rock excavation,
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The curves are namerous, 955 feet radius being the sharpest. The grades
undulate.

Near the 326th mile the River Nicola, 300 feet wide, has to be bridged. The
Thompson River, throughout its entire length, is subject to freshets, which usually
occur between May and July, when it exceeds its winter level by 10 or 12 feet. But
as the ice breaks up and passes off in March or April, when the water is still at a
low stage, no danger need be anticipated from this source.

Spence’s Bridge to Lytton, 337 to 350 miles.

The valley of the Thompson River for moast of the distance is narrow, and the
line is located along tho face of the steep side hills, advantage being taken of benches
at a few points where available. The work may be classified as heavy, with a large
proportion in sand gravel and boulders. The River Nicomen, 150 feot wide, and a
few rocky ravines, are the only places requiring structures of importance. Several
curves ot 1,146 feet radius and two of 955 feet radius represent the heaviest curva-
ture. The grades are undulating and easy, there being but one mile of 1 per 100.
The worst feature on this section occurs near the 333rd mile, and is known as the
Mud Slide. It commences at a height of 1,900 feet above the line and about two
miles distant, and extends down the mountain side to the Thompson River where it
terminates abruptly in a bank about 1,000 feet in length and 40 feel. in height. At
the point where crossed by the line, it is 1,000 feet wide, and the average forward
movement per annum is about eight feet at the centre, decreasing gradually towards
the sides. It is apparently caused by springs near its source, which disappear into
the ground, reappearing, at intervals, causing the earth, which is strongly impreg-
nated with alkali, to dissolve to the consistency of soap, thus forming a lubricator
between the bed-rock and the mass of earth above. By careful drainage of these
springs near their source, and divertingt hem elsewhere, the slide can doubtless be so
far stopped as to cause but little inconvenience.

Lytton to crossing of the River Fraser, 350 to 356 miles.

The line descends gently on sand and gravel benches, with heavy work and
much curvature for 53 miles. It then crosses over to the right bank of the River
Fraser and continues down that side all the way to Burrard Inlet. The crossing of
the Fraser is 500 teet wide at formation level and about 120 feet above low water
mark, and can be bridged by one span of 275 feet, the abutments of which can be
founded on rock ledges several feet above the river at its low-water level.

Immediately after passing the river, and on the same straight line, there is a
tunnel 600 feet long through a rock bluff.

The dry country reterred to as commencing near the 182nd mile continues to
this point in a greater or less degree. It is especially marked between Kamloops
and Spence’s Bridge, where the country is sparsely timbered ; and with the excep-
tion of bunch grass (which is peculiar to dry climates) nothing can be produced
without irrigation.

Crossing of River Fraser to Boston Bar, 356 to 379 miles.

The work is heavy throughout this section, being in rock for upwards of one-
third of the distance. The Na-ah-latch River, 120 feet wide, and about twelve large
ravines have to be crossed. The curves are numerous, but none shorter than 1,146
feet radius. The grades undulate, and the maximum 1 per 100 has often to be
used.

Boston Bar to Yale, 379 to 403 miles.

At Boston Bar the line enters the Canyons of the River Fraser, which extend to
Yale. Five miles of the distance is over benches with medium work, and" the rest
on a broken rocky side hill or along tho face of almost perpendicular bluffs, entailing
heavy rock excavation; and 13 tunnels, the united length of which is about 5,650
feet (=107 miles), the longest being 1,550 feet. The largest streams on this section
aro the Skuzzy, 80 feot, and the Spozzum, about 100 fevt wide, and three other
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smaller streams. There is one curve near Yale of 820 feet radius on a level; with
this exception, 1,146 feet is the shortest radius used. The grades undulate, and there
are about seven miles of one per 100. Near the 384th mile is a ravine down which
snow sometimes slides, but as the grade is high, and provision has been made for a
bridge at this point, the snow can pass underneath without danger to the super-
structure.
Yale to Sister of Rocks, 403 to 413 miles.

The work is mcderate, being chiefly on gravel benches, with easy undulating
gradients, and a small percentage of curvature, five crecks have to be bridged which
vary in width from 40 to 100 feet. ;

Sister Rocks to Flat below Hope, 413 to 419 miles.

From Sister Rocks for a distance of six miles to a flat throe miles below Hope,
the work is heavy, with a considerable number of sharp curves on undulating gra-
dients principally 1 per 100. There are three short tunnels, amounting in the aggre-
gate to 1,275 feet.

Fiat below Hope to Harrison River, 419 to 444 miles.

The work on this section is moderate, four-fifths being on benches and flats, and the
remainder along bluffy and broken side hill, with one tunnel 230 fect in length ; one
creck 100 feet wide has to be crossed. At the time of high water the toe of embank-
ments will be subject to flood at several points, but no apprehension nced be felt as
to stability of line, as these banks will be of rock, and in no case subject to wash.

Harrison River to St. Mary's Mission 444 to 462 miles.

Eleven miles of this work varies from medium to heavy, with a small proportion
of rock; the other seven miles are on a low flat, liable to an overflow at extreme
flood of from three to twelve feet, entailing heavy works, The principal streams to
be bridged are the Harrison with a waterway of 900 feet, and an extreme depth of
27 feet, the Hatzic 1,40 feet wide varying from 6 to 14 feet in depth, and one other
stream 100 feet wide. The grades are undulating and curves easy.

St. Mary's Mission to Pitt Meadows, 462 to 482 miles.

This section of the line is generally close to the northern bank of the Fraser
River, five miles of it may be classified us medium, the remaining distance heay,
with little rock. Stuve River, 1,000 feet wide and 20 feet deep at the contre wit
Kanaka Creek, 400 feet wide, are the largest rivers to be crossed. The alignment and
grades are easy.

The country was explored for some distance back to ascertain the practicability
of carrying the line in rear of some partially detuached hills which abut on the river,
by which the line would be shortened considerably, and some extensive works ot
bridging and protection avoided. It was found, however, that the hills above refer-
red to were connected with the range of mountains in their rcar by high ridges
which rendered it impossible to locate a line there with moderate grades.

Pitt Meadows to Port Moody, 482 to 493 miles.

This section includes the Pitt Meadows, which are four miles wide, and subject
to an overflow at extreme flood of about 7 feet in depth, requiring expensive works
of construction. The remainder of the work varies from medium to light, without
rock excavation, so far as known. Where the line crosses the River Pitt it is 1,000
feet wide, and varies from 5 to 45 feet in depth. The Coquitlam, 200 feet wide, is the
only other stream of importance. The curves are easy and the grades light.

The head of Port Moody is reached at 491} miles, but that place being unsuited
for wharves owing to large mud flats which are left dry at low water for a consider-
ablo distance from the shore, the line was continued to the 493rd mile, where such
objections do not exist.
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To extend the line from Port Moody along the southern shore of Burrard Inlet
to Coal Harbour,which is just inside the entrance,the distance is 12 miles,and to English
Bay, three miles additional. On this section some rock spurs extend to the waters edge,
entailing some heavy cuttings.

The grades are easy and curves light, From the foregoing it will be observed
that 1 per 100 is the maximum gradient used, and that some of the heaviest works
met with in the exploratory surveys have been considerably reduced, the aggregate
length of tunnelling being now 2% miles. A considerable portion of these reductions,
however, have been cffected by introducing more curvature and sharper curves at a
few points than had heretofore been employed, one of these being 716 feet radius, and
several 820 feet radius, but they were used only in localitics, where the line is level
or the gradients of trifling ascent. It is probable that a revised location in many
places would show an improved line with a considorable reduction of the works.

In passing the Cascade Mountains on this route the ravine near the 384th mile,
already referred to, is the only placo where snow is now known to slido from any
considerable height across the proposed line of railway, heavy drifts occur at various
points where the configuration of the ground fuvours their formation, and will entail
the construction of snow sheds. The hill sides were carefully examined for traces of
avalanches, but none were found, and this result was corroborated by the testimony
of people residing in the neighbourhood, who travel the road continually. No damage,
therefore, need be anticiputed from this source. On that portion of the line, however,
in the Fraser Valley, above Téte Jaunc Cache, the mountain sides are very steep and
are grooved at places by avalanches of snow, timber and loose rock.

Grades.

Annexed is a table of gradients from the summit of Yellow Head Pass to Port
Moody, from which it will appear that 185 miles are practically level, a portion being
on grades of 5 feet per mile or less. Ascending eastward there are 66 miles of
gradients ranging from 43 to 52.80 feet per mile, 9% miles of which are included in the
first 38 miles, and are, therefore, common to all routes through Britirh Columbia.

Between the 38th mile and Port Moody the longest stretch of 1 per 100 or 52.80
f2'§et pfr mile ascending eastward, is 3} miles, and the longest ascending westward is

miles.

Lest the large number of grades ascending westwards should convey a wrong
impression, a diagram has been prepared on a scale of 10 miles to the inch, horizontal,
and 500 feel vertical, by which it will be seen that these undulations are in many
cases 8o short that the impetus acquired before reaching the foot of the grade will
carry a train most of the way up it. .

Bill of Works.

The accompanying bill of works includes everything considered necessary to
complete the railway to formation level, with iron bridges and durable structures
similar to those on the Intercolonial line. ;

Through that portion of the interior plateau before described as subject to a very
limited rainfall, the gravel cattings have, in many instances, been estimated with
slopes of 1 to 1, which is considered sufficient to render them safe in the arid district
where thoy occur ; the natural slopes of the same material in this district being
much steeper.

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

H. J. CAMBIE,
Ingineer in charge of Surveys in British Columbia.

Sanprorp FrLeMiNg, Esq., C.M.G.,
Engineer-in-Chief Canadian Pacific Railway.
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CANADIAN PACIFIC RAILWAY.

BRITISH COLUMBIA DISTRICT.

ROUTE No. 2.— 4928 miles.

Bill of Works, Permanent Structures.

Description. Approximate quantities.
Cloaring ...cccveenss cososececersonees ) Acres ......... 5 5,500
Close cutting 240
Grubbing.. A 170
Fencing ............. 56,600
Cattle guards ...... coceveeriiianiinnceninnnns i 38
Solid rock excavation.........cceeeieenninnn. 3,294,000
Loose i O L POt o T ... 1,687.000
Earth excavation .......cce.ccvvivneiniiecannnne £ v 23,159,000
“  jn stream diversions..........ccoeee.es £6 142,000
“ in foundations ....ceeeeeriinininnnease ¢ 59.000
Under drains........ ...Lineal f‘eet 22,000
Masonry, first class.... ...Cubic ymds 104,450
& second class. .....co.cereenrecrnnee g8 119,300
Paving...ccciiieiine svsesrnasenocsesernssssssnsnne @ 26,000
Masonry in retaining walls .........cevuunees 4 154,000
Bridge spans, 375 feet clear.. 1
13 0 ({3 ]5
[ 150 [ 5
4 100 £ 108
{3 80 €« ..‘
“ 60 “« 9
“ 50 “ 18
“ 40 13 15
Line tunnels, in rock. . 13,8556
Stream tunnels, 12 foet dlameter.......... L 500
{f 8 L A e 500
4 6 ! /L 812
Crib wharfing, 12 to 15 feot high......... 8 22,000
“ Gitol0. 1w e gl 15,400
RIPLap iociioiiiiiieiieesessinnnsansssssrssons Cubic yurds 114,000
Timber in culverts, 16X12. . cceeueeerveinnnee Llneul feet... 10,000
“ 18X 8iviviin i 7,400
« 16% G fisEais 5,000
i FERE2veiiviiaviivivies L) 2,000
¢ 12X 8L il i 1 1,400
Timber ﬂat.ted to 12 inches «ceceereirerannane (] 1,000
6 inches .. ) £ 4,000
Rlankesisiociniai fiinvnviming. ...B'd Measure . 100,000
Wrought iron in bsam culvelts awiEsressbas DUDR TR s 10,000
s in trestles ......ccoveveeniinnn. th Biisane 136,800
Cast iron in culverts and trestles.. ceeee ¢ tiiiiniianns 4,000
Deviations of waggon YORALese covsesiioress Milcs .......... 7
Bridge for AlebHeTRAR I ReN Number ....... 1
Under crossings.......e..ccveveeisisneicsinnenns 5 v 4
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APPENDIX C.

EXPLORATION FROM PORT SIMPSON VIA THE RIVER SKEENA TO FORT GEORGE
BY H. J. CAMBIE, IN THE YEAR 1877,

(Memorandum.)
Orrawa, April 23rd, 1878,

No harbour was found at the mouth of the River Skeena suitable for a railway
terminus.

Fort Essington, which is situated about 14 miles up the river, has been used by
small coasting steamers, but is liable to the following objections : —

About seven miles below that place the Skeena is divided by McGrath and
Kennedy Islands into three channels.

The northernmost is tortuous, and contains reefs of rock which unfit it for
navigation ; the central is very shallow, while the southern has only about two
fathoms of water when tide is out. Were it even practicable to reach Port Essing-
ton with large vessels, it was ascertained from three traders who have each resided
at the mouth of the River Skeena for upwards of six years that that port is unsafe
as a harbour during the months of December, January and February, and sometimes
even longer, owing to the heavy masses of ice which drift up and down with the
tide.

This ice is principally from an inlet named the Eckstall which branches from
the Skeena about half a mile above Port Essington and extends S.S.H. for about 40
miles into the mountains. It has numerous flats when the tide is out; the water is
almost fresh, with very little current, and a rise and fall of tide exceeding 20 feet.
Heavy snow storms during cold weather in such a locality cause blocks of ice to
increase rapidly in thickness and attain such a size and weight as to endanger ship-
ping and stop navigation.

There is fair anchorage in Cardena Bay at southern end of Kennedy Island, near
the mouth of the Skeena, but it would be impracticable to cross to that island with a
railway line and extremely difficult to reach a point on the mainland opposite the
bay.

Port Simpson, at the northern end of the Tsimpsean Peninsula, is well known,
and seems to answer all the requirements for a terminal harbour.

The distance to Port Simpson is probably eight miles greater than to a point on
the mainland opposite Cardena Bay, but the obstacles to the construction of a railway
line are not so great, and the cost of building it would probably be less.

About 100 miles above Port Hssington the Skeena Valley bends to the north-
ward, and about 60 miles further up the Watsonquah, a large tributary, which rises
near Lako Frangois, enters it from the south. By following this valley a line can be
found to the sources of the Nechaco with easy gradients and a low summit. The
distance would bo shortened about 70 miles if a pass could be found leading directly
east, from the bend before mentioned, 100 miles above Port Essington, instead of
following round the vallies of the Skeena and Watsonquah Rivers.

An exploration was made with that object, and several valleys were examined,
but without success. The southernmost and only direct pass has a summit more
than 6,000 feet above sea level. The more northern ones are not so high, but are
still impracticablo.

The only available line, therefore, from Port Simpson towards Fort George must
follow the northern side of the Tsimpsean Peningnla till the valley of the Skeena is
reached, ascend that valley 150 miles to the Forks, and continue up the valley of its
tributary, the Watsonquah, 120 miles to the summit. Thence it sﬁould descend the




378.
ilway

ad by
1 and

it for

two
8ing-
)Sidgl
nsafe
limes
1 the

from
1t 40
ter is
feet.
ce to
ship-

near
ith a
1 the

wn,

t on
way

rth-
'ises
n be
The
ctly
d of

ned,
101’0
are

st
ais
[ its
the

39

valleys of the Intaquah, Nechaco and Stewart Rivers to the line already surveyed
near Fort George. The distance by this route to the summit of Yellow Head Pass,
would be about 690 miles. 8

Engineering Features.

From Port Simpson along the southern shore of Works Canal, and across tho
dividing 1idge—275 feet high—to the bauks ot the Skeena, a distance of 35 miles,
the work would be expensive, being principally in rock.

For the next 40 miles the line would follow up the right or northern bank of the
Skeena. The valley varies from one and a half to two miles in width, but is inter-
sected by a net work of channels which extend to the base of the hills on either side,
forming islands almost without number, and leaving no continuous flat between the
base of the hills and the river. The work would be very heavy, as the mountains
are lofty with steep rocky sides, which are swept by avalanches at about twelve dif-
ferent places. 1t is probable, however, that there would be lhittle tunnelling required,
the water being shallow so that rock embankments could be built round the face of
blufts where such abut on the river.

Up to the Kitsilas Canon some 40 miles farther, the valley for perhaps half the
distance, continues to be of the same character cut up by channels from one side to
the other, and the works would still be heavy and in rock, though the hill sides are
less steep. For the remainder, there ave either low flats or benches between the hills
and the river where the works wonld be moderate.

There yet remain 30 miles betore the loftier ranges of the Cascade Mountains
are passed, and the works on a part of that distance would be heavy, as the rocky
side hills descend to the river's bank., The larger part would be on benches, ranging
from 10 to 60 feot above the river, on which the works would be moderate.

Above this point the mountains rccede from the river, and for the next 35 miles
the valley attains a considerable width. The benches next the river vary trom 10 to
100 feet in height. The works would be moderate and in many places light.

The description has now been carried to the forks of the Skeena, about 180 miles
from Port Simpson, and about 700 feet abovo sca level. The ascent is gradual for all
that distance, and the grades would be easy, but require many undulations in order
to take advantage of the most favourable ground.

The river Watsonquah, from its mouth at the Forks up to the Indian Village of"
Kyaghwilgate, a distance of 27 miles, is rapid, and runs most of the way through a
deep ravine, which at some places assumes the character of a canon. The works
would be generally heavy, but some exceedingly so with stiff gradients and sharp
curves would be required vccasionally.

From Kyaghwilgate upwards the valley is favourable for railway construction,
and the works would be moderate with easy gradients for about 90 miles, where the
line passes over the summit between the waters of the rivers Watsonquah and Intah-
quah, tributaries respectively of the rivers Skeena and Fraser, which is distant from
Port Simpson about 300 miles, and at an estimated elevation above sea lovel ot 2,400
feet. Thence by the valleys of the Intahquah River and Fraser Lake to the junction
with the line previously surveyed from the Yellow Head Pass, in the valley of the
Nechaco, the works-would be moderate and grades easy.

Character of the Soil.

Round Port Simpson there is a limited-area of land fit for cultivation, where tho
Indians have numerous potato gardens, Many of the Islands in the lower part of
the Skeena are composed of rich alluvial soil, but they are usually overflowed at time
of freshet. For 15 or 20 miles below the Forks and some distance above that place,
the valley of #he Skeena is several miles in width. The land is of fair quality and
covered with a light growth of poplar, birch and spruce.

Mr. Hankin, a trader at the Forks, had a very finc crop of oats which was
almost ripe on July 31st. He and others had at the same time some fine potatoes,
turnips, carrots and cabbago. They had cach purchased a short time previously a
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small herd of cattle as an experimont, and proposed cutting hay in some of the natural
meadows for their sustenance during the winter.

The slopes of the Watsonquah throughoup its entire length are in part prairie,
and sustain a magnificent growth of grass suitable for pasture. The roots intertwine
and form a sod, which would prevent its being killed off like bunch-grass in case
cattle or sheep were allowed to crop it closely.

This valley, however, is subject to frequent frosts during summer which rendor
it unfit for agriculture.
Timber.

A tree commonly called Yellow Cypress, is found on the lower Skeena which
has great strength and density of fibre and is said to be extremely durable, but the quan-
tity is limited. The same remark would apply to hemlock and cedar, though
they were seen in some places of great size.

On most of the islands subject to overflow in the lower Skeena, th¢re is a fine
growth of cottonwood which may be utilized at some future time for the same
purposss to which basswood and whitewood are applied in the Province of Ontario.

Snow Fall,

The Cascade Mountains, where the Skeena breaks through them, consists of two
principal ranges, which are separated by a valley extending from the Kitamat arm
of Gardner’s inlet in a northerly direction to the River Naas. 'I'he snow fall in the
westernmost of these ranges sometimes reaches a depth of 10 feet or upwards, and
the avalanches before alluded to occur there. The other range commences a little
below the Kitsilas canon and extends about 30 miles above it; here the snow fall

would average 6 or 7 feet. From the Forks to Fraser Lake the snow rarely_exceeds
3 feet in depth.

Minerals.

Marble was seen in beds of great thickness near the mouth of tho Skeena, and
again about 85 miles from the coast. Somo ores of copper and lead were also observed,
but not in veins of any great thickness.
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APPENDIX D.

REPORT BY MR. MARCUS SMITH, AOTING ENGINEER-IN-CHIEF, ON THE SURVEYS AND
EXPLORATIONS WITH REFERENCE TO THE LOCATION OF THE WESTERN SEOTION
OF THE LINE,

CANADIAN PACIFIC RAILWAY.

OFFICE oF THE ENGINEER-IN-CHIEF,
Or1TAWA, 29th March, 1878.

Sir,—I have the honour to submit a report on the results of the Surveys and
Explorationy made in the Central and Western regions since the date of Mr, Fleming’s
last report, January, 1877,

In that report, comparative estimates are given of the cost of construction of
several lines, branching out of a common route, from Yellowhead Pass, in the Rocky
Mountains, westward, and terminating at different points on the Paoific coast.

Of these several lines, only three are now under consideration ; and in the report
above referred to, they are estimated as follows, vide pagés 62 and 63 :—

Route No. 2.

Foilowing the North Thompson, vid Kamloops, to Lytton, and by the Lower
Fraser to Port Moody, Burrard Inlet, 493 miles. Estimated cost of construction,
$35,000,000.

Route No. 6.

Following the Upper Fraser to Fort George, and by the Rivers Chilacoh, Nazco,
and East Homathco to Waddington Harbour, Bute Inlet, 546 miles. Hstimated cost,
$33,000,000.

Route No. 8.

Vid the Upper Fraser, Fort George, Rivers Chilacoh, Blackwater and Salmon to
Kamsquot Bay, De: n Inlet, 488 miles. Estimated cost, $29,000,000.

Thcse estimates, as stated in the Report, “include everything deemed necessary to
complete the grading of the Railway, with solid embankments, iron bridges, and,
generally, with durable structures equal in point of character to those on the Inter-
colonial line.

Also the cost of ballasting, permanent way, rolling stock, stations, shops,
snow sheds and fences, indecd all the supplemental expenses indispensible to t}he
construction and completion of a line similarly equipped and equal in efficiency and
permanency to the Intercolonial Railway, and basing the calculations of cost on
precisely tho same dafa, the same value of material and the same average value of
skilled and unskilled labour, as obtained on that work.”

There is great probability that these estimates will prove to be too low for the
class of work referred to, as the price of labour of all kinds rules much higher on the
Pacific slope than on the route ot the Intercolonial Railway. The cost, however, can
be kept down by using stone and iron only for the larger structures, and culverts
under high embankments. Theroe is plenty of timber to be had alongside the line for
constructing and renewing the lighter structures when necessary. But, as the
increase of cost, if any, would be proportionate on each route, these estimates were
believed to present as fair a comparison of the several routes as could be :arrived at
with the date then obtained. ;
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These data, however, being imperfect, owing to the loss of plans and profiles of
a portion of the route No. 2, in the fire of 1874, which destroyed the Engincors’ Offices
at Ottawa, it was deemed advisable tc have a re-survey made, and during the past
season seven parties have Leen engaged in that work.

A very close location survey has been made, and every effort has been employed
in the endeavour to reduce the cost of construction to a minimum. By the intro-
duction of a large number of exceptionally sharp curves a considerable quantity of
tunnelling and rock excavation has been avoided ; further, the line has been carried
at points so close to the rivers as to require protection works against floods, while the
inclination of the slopes, instead of being 1% to 1, as-on the other routes, has been
frequently increased to 1 to 1, in order to reduce the amount of excavation.

From the quuntities thus obtained, an estimate of the cost of construction has
been made out at the same rates for labour and materials as on the other routes.
According to this estimate the comparative cost of the three lines would stand as
follows :—

Route No. 2.

From Yellowhead Pass vid the Rivers Thompson and Fraser to Port Moody,
Burrard Inlet, 493% miles; estimated cost, $36,500,000. If carried to English Bay,
508 miles, $37,100,000.

Route No. 6

From Yeilowhead Pass by the Upper Fraser and the Rivers Chilacoh, Nazco and
I3ast Homathco, to Waddington Harbour, Buate Inlet, 546 miles, $34,000,000.

Route No. 8.

From Yellowhead Pass by the Upper Frazer, and Rivers Chilacoh, Blackwater,
and Salmon, to Kamsquot Bay, Dean Inlet, 488 miles, $30,000,000.

In Mr. Fleming’s estimates, an allowance was made for possible reductions in
locating for construction. On information since obtained, however, a revision hus
been made, and the present estimates are believed to represent very fairly the com-
parative cost of construction on the several routes.

But, besides the cost of construction, other points bearing on the selection of the
route have to he considered. The chief of these are :—

1st. The extent and quality of the lands fit for cultivation traversed or brought
within easy communication with the seaboard.

2nd. Access to the mineral districts, where mining is now in successful opera-
tion,

3rd. The character and geographical position of the harbour at the terminus, and
its fitness for commerce, both foreign and domestic.

These matters were discussed in a previous Report, but the enquiry was thon
limited to the country lying between the Yellowhead Pass and certain points on the
Pacific Coast; during the past season, however, additio.aal informatien has been gained,
and a new route has been explored by another pass through the Rocky Mountains
which diverges from the existing line at a point a little to the west of Lake Winni-
pegoosis. Accompanying the present Report is a map shewing the several lines
referred 1o, and coloured to shew the general character of thesoil in different regions,
as explained in the margin. The mileage, in former Reports, is carried on from
Fort QVillinm (Lake Superior) to Yellowhead Pass, and for convenience of reference,
the same arrungement is adopted here.
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Southern Route (No. 2 of former Reports) vid Yellowhead Pass to Port Moody,
Burrard Inlet.

The line located for construction crosses the Red River at Selkirk, 410 miles
from the starting point at Fort Willium, thence it takes a north-west course and
continues in an almost direct line to Northcote—629th mile—at the north end of Duck
Mountain. This is the point at which the line by the Pine River Pass would
diverge. Thence the located line takes a westerly course up the valley of Swan River,
to Livingstone, a few miles north of Fort Pelly.

Up to Doyle Station at the 673rd mile, the line has passed through what has
been termed the fertile or wheat growing belt, shewn by buff colour on the map,
stretching away to the north-west, beyond the Peace River. It now crosses a tract of
soil lighter and poorer, buf. yet, in parts, suitable for settlement up to the 815th
mile.

Between Humboldt and Battleford—815th to 961st mile—the line touches the
northern limit of the Great Plains (coloured mauve) which stretch away southward to
the International Boundary, and are principally prairie. The soil in parts is alka-
line and saline, in others fit for the plough and for pasture, but owing to the want
of wood and good water, settlement would be practicable only at intervals. Indeed,
throughout the whole of this region, the surface water is bad and scarce, except in
the early spring.

Between these plains and the fertile lands to the north of the Saskatchewan,
there is a region of prairie, (coloured green on the map), interspersed with poplar
copse, on a loamy and sandy soil, producing good crops of grass and wild pea-vine ;
the surface water being generally abundant. A fair proportion of this is suitable
for agriculture and settlement.

The line enters this district a little to the west of Battleford, ard reachcs its
western boundary about the 1130th mile. In this distance of 165 miles there is
g‘robabl_y about an equal division of poor and sandy soil and of land fit for settlement.

rom the 1130th mile to the crossing of the River Pembina at the 1267th mile the
soil is & heavy, rich loam, suitable for wheat growing, with very luxuriant vegeta-
tion, nearly identical with that of Ontario, abounding with streams and fresh water
lakes, and clothed with a continuous forest of poplar and spruce. In places, the
country is swampy, but it can be drained without difficulty.

At the River Pembina, rock is first seen on the surface—it is a sandstone, with
coal seams underlying. Between this point and the Yellowhead Pass---1267th to 1453rd
mile—the altitude is generally over 3,000 feet above sea level; the soil is cold and
wet, with numerous muskegs; it is densely covered with poplar, occasional belts of
spruce being interspersed with strips of Banksian pine on the gravelly ridges, This
tract is unfit for settlement.

The summit of the Yellowhead Pass—altitude 3,720 feet—is the eastern boun-
dary of British Columbia ; and as this Province has formed a separate division of
the surveys, a new mileage is commenced from that point to the Pacific coast.

From Yellowhead Pass to a point within a few miles -of the confluence of the
two branches of the Thompson at Kamloops—about 233 miles—the country is unfit
for settlement. The Upper Fraser, Albreda, and Thompson Rivers flow through
narrow, deep, and rock-bound valleys, with scarcely an acre of land fit for cultivation ;
though in some parts they are well wooded with spruce and cedar of large size. The
Cariboo gold mines lie at no very great distance to the north-west of this part of the
route; but a high and impassable mountain range intervenes.

At Kamloops, the line is fairly on the elevated, undnlating, plateau between the
Rocky and Cascade Mountains;—a belt, varying from 80 to 160 miles in breadth, and
stretching from the International Boundary line, on the south, across the Province
in a north-westerly direction to the watershed of the continent, between the 54th
and 5oth parallel of north latitude.

This belt is gonerally on a voleanic formation, and varies from 3,000 to 4,000
foot abov) tho lovel of the sea; it has been deeply furrowed by water courses; and
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the altitudes of the main valleys range from 1,000 to 2,000 feet above the sea. On
the south-cast portion there is little rainfall, but the soil, though dry, is rich, and
produces luxuriant crops of bunch-grass, which is very nutritious, and ripens, as it
stands, into natural hay. The snow in this region rarvely reaches over two fect in
depth, and cattle thrive on the bunch-grass during the winter, very seldom requiring
any other fecd.

Thoe bunch-grass extends up to about the 53rd parallel of latitude, beyond which
the rainfall increases, and blue-joint-and other kindred grasses take the place of the
bunch-grass.

In the bottom lands of the valleys and on the benches adjoining, the soil is very
rich, producing excellent wheat and other cereals, as well as vegetables. These lanas,
however, are scattered throughout the plateau in isolated patches, and bear a very
small proportion to the whole area, They gencrally require irrigation, which can
only be obtained to a limited extent.

The Central, or Bute Inlet route, branches out of the one under consideration
near Téte Jaune Cache; and a line drawn from this point, so as to malke an equal
division of territory between them, would cross the Cariboo road near the east end
of Lac La Hache and the River Fraser, near the mouth of Canooe Creek.

This would give a breadth of fully sixty miles on the north side of the Southern
line, and about one hundred miles on the south of it, embracing an area of about
15,000 square miles.

Nothwithstanding the advantages of its position, as being on the route to the
gold mines, both from the coast and from the United States, the population of this
district is but small, although most of the lands available have been taken up.

By the construction of a railway to the coast a considerable impetus would, no
doubt, be given to the cultivation of cereals, which, at present find a limited market
at the centres of the mining industries. This is however, pre-eminently a grazing
country, so that it seems probable that horses, cattlo and sheep would practically
continue to be, as now, the chief oronly exports of the district. These, in a free grass
country, transport themselves at a cheaper rate than is possible by railway.

The district is already fairly supplied with roads and good cattle trails, and in
Appendix I, page 117 of the Engineer-in-Chief’s Report of 1877, it is shown how the
water communication can, at small cost, be rendered available, from Lake
Kamloops to Okanagan.

From Savonas’ Ferry, at the foot of Lake Kamloops, to Yale, the distance by the
line surveyed for the railway is one hundred and twenty-three miles.

Ttis a few miles more by the waggon road, and it is evident that if this road
were improved and developed, when required, into some inexpensive kind of railway,
it would serve this district nearly as well as a line brought across the Rocky.
Mountains at great cost.

Spence’s Bridge, on the River Thompson, is, by the located line, three hundred
and twenty-seven miles from the summit of Yellowhead Pass; thence down the
Rivers Thompson and Fraser, nearly to Fort Hope, a distance little short of one
hundred miles, the valley is a mere gorge in the mountains, with no land, save a few
garden patches, fit for cultivation, and only scant pasturage on the hill sides; the
few houses on the road are only way-stations on the road to Cariboo.

Below Hope the valley begins to open up, and it becomes several miles wide, in
places, before New Westminster is reached.  The bottom flats are generally low and
partly praivie land ; the river meandering through them is occasionally divided into
channels or sloughs, forming numecrous islards; these are thickly clothed with
cotton-wood, vine, maple, willow and other woods. There is good land on the
higher benches, though but little wheat is grown in the district. The reasons for
this, as given by the farmers, are :—The uncertainty of the weather during the harvest
season, the alternate rains and hot sunshine causing the grain to grow in he ear
before it can be housed ; and, further, that they find it more profitable to raise stock,
coarse grains, hay, and fruit, and import their flour than to spend money in produc-
ing wheat, which, at best, would prove to be but an inferior article, The cattle arg
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reared for the markets of New Westminster and Victoria; the hay and oats are sent
to tho logging camps, and the fruit to the upper country.

The total area of land in the valley is estimated at a little over 500,000 acres: *
of this but a very small part is under cultivation, and it will require much labour and
expense before any cxtensive increase can be obtained. The great bulk of the land
that could be most easily brought under cultivation, lics on the estuary of the river
below the point where the line leaves the valley for Burrard Inlet; and most of the
balance is on the opposite side of the river to that on which the line is located. Much
of this land is subject to overflow from the floods of the river and from high tides in
the Strait.

Taken altogether, this is a very fine district, and in course of time will have a
considerable population ; but it is obvious that the reclamation of the low lying lands
is not to be brought aboat by arailway, but by means of dykes, embankments, pumping
machinery and such other works and appliances as have been successfully used on
lands in a similar condition.

Steamboats already ply between New Westminster and Yale (90 miles) twice a

.week each way, and would do so daily if thero were sufficient traffic. These steamers

stop at any point on the river where desired for the collection of passengers or freight,
however limited in number or quantity; a degree of accommodation greater than
could be afforded by any railway. The amount of traffic which the valley would
supply to a railway would be but limited, as its main products go seawards, and
four-fifths of the traffic, both of passengers and freight, which passes up into the interior
is in connection with the Cariboo Gold Mines, for the nccessitics of whose development
there must, and will ultimately, be found a shorter and bettor route from some point
on the coast further north. On the whole it does not appear that the prospects of
a railway on this route are encouraging.

The distance from Fort William (Lake Superior) to Port Moody, at the head of
the south arm of Burrard Inlet is 1,946 miles, and, if carried to English Bay, 1,961
miles.

Up to Northcote, 629 miles, the line is common to all the proposed routes westward.
Between this and the Pembina River—1,267 miles—thesoil is variable, and, as above
described, only in part fit for settlement.

From the Pembina River across the Rocky Mountains, to a point ncar Kamloops—
420 miles—is totally unfit for settlement. There is another length of 100 miles in the
canyons of the Thompson and Fraser in a sin.ilar condition. So that from the River
Pembina, on the east side of the Rocky Mountains, to the proposed terminus at
Port Moody, a distance of 679 miles, there are 520 miles on which there is no land
fiL for settlement, and on the balance most of the land of any value is taken up ; in
all this distance, thercfore, there will scarcely be an acre within 60 to 100 miles of the
line at the disposal of the Government for railway purposes. The works, morcover,
will be generally heavy and costly.

Central Line, vid Yellowhead Pass, to Waddington Harbour, Bute Inlet.

This line diverges from that last described at a point thirty-cight miles west of
the summit of Yellowheaa Pass, and follows the Valley of the Iraser down to Grand
Ruapids, 181 miles from the Puss. Hero the line leaves the Frasor and turns across
the north end of the Cariboo Mountain Range, crossing Bear Rivor at tho 206th
mile. This river rises near Barkerviile, the chief town of the Gold Mining District,
about eighty to cighty-five miles from the point of crossing: the valley affording
facilities for the construction of a road. The line descends to the Fraser Valley on
the west side of the Cariboo Range, by the Willow River, and crosses the Fraser at
the 228th mile. The lower part of the Willow River Valley, for a length of tourteen

* Calculated from the map issued by the Chief Commissioner of Lands and Works.
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miles, is about three-quarters of a mile wide, the soil being good both for agriculture
and pasture; the elevation is 2,000 feet above the level of the sea. This is tho first
land of any extent fit for cultivation met with since leaving Yellowhead Pass.

The line then crosses some rough ground on the right bank of the Fraser, and
reaches the Valley of the Stewart River at the 246th mile, about nine miles west of
Fort George. At this point it is fairly on the clevated plateau, between the Rocky
and Cascade Mountains, alrcady described on the other route; in this district the plateau
is of low altitude, ranging from 2,000 to 2500 feet above the level of the sea. The
line crosses it in a south-westerly direction by a series of valleys, rising gradually in
altitude to the foot hills of the Cascade Mountains, passing through the latter by
the Valley of the Homathco, to the head of Bute Inlet; the length from Yellowhead
Pass being 046 miles.

The portion of the grass region thus crossed is fully as extensive as that on the
southern route, and is in part similar in character. Towards the north, however,
the rain-fall is sufficient, without irrigation, and there is more woodland and soil fit
for the plough.

Still, in proportion to the whole, the quantity of arable land is but small, though
whatever there is, is available for railway purposes and settlement with the excep-
tion of the immediate neighbourhood of the Cariboo Mines and the approaches
to them, where a population, about equal to'that which would be served by the other
route, is already located. It should be explained that the waggon road and the accom-
panying settlements, followed the course of gold discovery up the Valleys of the Rivers
Fraser and Thompson to Cariboo; and as the supply of farm and other produce was
obtainable in sufficient quantity from the settlements on the existing road, no farther
extension has as yet been made of road orscttlements northward of that district. The
distance of' the mines from the coast by the present road was long ag) felt to lo so
serious an inconvenience that a waggon road from Bute Inlet to the mouth of Ques-
nelle was projected by the late Mr. Waddington, and 40 miles of a horse trail were
actually constructed when a stop was put to the work through the massacre, by the
Indians, of the men engaged in its construction. The proposed railway line follows
this route generally, passing within 48 miles of Quesnelle.

On the whole, this route appears much more favourable than the other. As a
colonization line it would bring a large quantity ot land into cultivation, and atford
much better accommodation to the gold mining district of Cariboo, where the recent
developments in quartz mining give promise of a future of extraordinary prosperity.

The Northern Route, vid Yellow Head Pass, to Kamsquot Bay, Dean Inlet.

This line is identical with the last, (o a point in the Chilacoh Valley, 280 miles
from Yellow Head Pass, where it diverges to a more westerly course, striking the
Salmon River at the entrance to the Cascade Mountains, and following the same
through the Mountains to Kamsquot Bay.

The length from Yellow Head Pass is 438 miles, being 58 miles shorter than the
last line. 'This is undoubtelly the shortest practicable line across the Continent
from Red River to the Pacific, and can be constructed at the least cost; it is also on
the direct route to the coast of China. Both of these last two routes have, however,
the same serious drawback as the southern line—the great length of sterilo country
in crossing the Rocky Mountains, and the considerable stretches of indifferent land
which lie to the east of them. This objection was felt so stiongly, that the permis-
sion of the Minister was obtained last summer to extend the projected exploration from
the Skeena to Fort George, eastward, through the Pine River Pass, as far as might be
possible during the season. An examination was also made of a portion of that route
east of the mountains, The following are the results obtained,

Route by the Pine River Pass to Bute and Dean Inlets,

This route diverges from the located line near Northcote, at the north end of
Duck Mountains, 629 miles from Fort William, Lake Superior, from which point,
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following up the Valley of the Swan River about 30 miles, it would take a course as
direct as might be practicable, to a selected crossing of the River Suskatchewan,
near Fort a la Corne, passing on the way the head waters of Red Deer River, and the
Porcupine Hills, :

The land in the Valley of Swan River is reported by the Surveyors to be very
rich and of considerable extent; the soil on the Basquia Hills is also reported good;
while the belt between these hills and the Saskatchewan, extending from the Prince
Albert settlement, above the Grand Forks, down to the Old Fort, a distance of over
90 miles, is exceedingly rich land.

From the Saskatchewan, the line would be nearly direct to the foot of the Lesser
Slave Lake, skirting the north side of the Moose Hills, on. the water shed of the
Beaver River and passing the south end of Lac La Biche or Red Deer Lake. Low
:anges of hills skirt the north bank of the Saskatchewan from a point a few miles
above Fort Carleton nearly to Victoria; these are partially covered with groves of
aspen and willow ; the soil is generally light, but is well supplied with streams of
clear water ; the pasturage is good, especially in the neighbourhood of Fort Pitt.

Between these hills and the river the soil is generally sandy, and there are
numerous salt or alkaline lakes ; but immediately north of the hills, the soil is stated
by the officers of the Hudson’s Bay Company, to be very good.

There are numerous fresh water lakes, abounding in white fish ; but also numer-
ous muskegs or swamps that will require draining.

The writer drove out 16 miles north-west of €arleton,-and found the character of
the country gradually improving, as he had been led to expect from the description of it
given by Mr. Clarke, the Chief Factor at the Fort, who has spent many years in this dis-
trict. An excursion wasalso made from Fort Pitt to Lac la Biche. The south slope of the
Moose Hills, where the trail runs, is covered with a dense grove of aspen; but in
crossing the west end of these hills, a magniticent prospect opened out. Stretching away
to the east, north and west, as far as the eye could reach, there appeared a vast, undulat-
ing, grassy plain, rising in places into softly rounded hills, dotted and intersected
with groves and belts of aspen mixed with spruce and tamarac and clumps of willows.
This appears to have been formerly forest, which has probably been destroyed by
fire, decayed trunks of large trees being found on the hill sides. In the hollows,
however, there is sufficient timber left for railway and domestic -purposes. The
altitude, taken at several points, averages about 1,700 feet above the sea level.

During three days, whenever the trail was left, great difficulty was found in
forcing a way through thick masses of grass and pea-vine, three to four feet in
height, and sometimes reaching nearly to the horses’ backs. As Lac la Biche
was neared, the country became more wooded, and the track lay through long
glades between belts of poplar and willows, passing a number of small fresh water
lakes.

There is a Roman Catholic Mission at Lac la Biche, where they produce excellent
wheat, barley, oats and all kinds of vegetables; there are about 40 families
settled round the Lake, chiefly half-breeds, engaged in the fur trade, and only culti-
vating enough of cereals and vegetables for their own use.

Between this point and the Lesser Slave Lake, the line crosses tho River
Athabaska. This country has not been explored for the railway, but from informa-
tion gathered at the Hudson’s Bay Post and the Mission, it appears to be rather rough
and broken, with low hills and muskegs, but possessing intervals of good land.

The line would follow either the south or north shore of Lesser Slave Lake, as
might be determined by the Surveys. After passing that lake, it c¢nters on a vast
region of great fertility, extending far northward on both sides of the Peace River,
and westward to Pine River, which falls into the Peace ncar Fort St. John,

By this route, what is termed the fertile belt, or wheat-producing country,
extends nearly three hundred miles farther to the west before the Rocky Mountains
are 1eached than by the route over the Yellowhead Pass; a corresponding redaction
being made in the breadth of sterile country to be crossed in the Rocky Mountain
district,
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In crossing the Peace River country, the line is two degrees farther north than
on the parallel district traversed by the line to the Yellowhead Pass; but the
climate is much milder, horses wintering out on the natural pastures.

This may be due to several causes, the chief being the difference of altitude,
which is here only about one-half that on the approach to the Rocky Mountains by the
other line ; probably, also, the warm currentsof air from the Pacific ocean produce a
favourable effect.  Our surveys show that the Northern Passes in the Cascade and
Rocky Mountains are less than 2,500 feet above the level of the sea.

The valley of Pinc River, from the Lower Forks, for 50 miles up, is one to two
miles wide; the soil is good and suitable for agriculture and pasture.

This point is within 25 miles of Lake Azuzetta, near the summit, which is
estimated at 2,440 feet above the sea level.

Here the valley is narrowed to halfa mile, and is rather rough for about four miles
on the east side. On the west side the line would follow the narrow, rocky valley of
the Atunachi, about four miles, to where it joins the valley of the Misinchinca. The
latter is a fine flat valley, one to two miles in breadth, thickly wooded and containing
a considerable quantity of land fit for agriculture and pasture.

The line would follow down this to its confluence with the Parsnip, o1 south
branch of Peace River, which at this point is about 800 feet wide, and 5 to 8 feet
deep, with a current of 3% miles per hour. Crossing this and a tongue or high
bench, in about eight miles the line would strike Lake Tutia, the lowest in a chain
of Lakes, in the valley of the Chu-ca-ca or Crooked River, running nearly due north
into the Parsnip. At Lake McLeod the line is within 50 miles of Germansen Creek,
in the Ominica Gold District.

The line would follow up this valley, nearly south, for about 70 miles, to the
head of Summit Lake, near the divide or watershed of the continent, which, at this
point, is a swampy flat only 2,160 feet above the level of the sea ; the distance being
about three miles across to the Salmon River, which the line follows to a point near
the Fraser, there joining the located line from the Yellow Head Pass.

The distance from the point where the two routesdiverge at Northcote, by the
Yellow Head Pass, to where they re-unite, is 1,081 miles.

By the Pine River route it measures a little more on the map, but there will,
probably, be less curvature, and the apparent distance may possibly be reduced.

Cost of Construction.

It is difficult to form even an approximate estimate of the cost of construction
without surveys, but the explorations across the Rocky Mountains show that a
very great reduction can be made on the rock and earth oxcavations by the line
through Pine River Pass as compared with the line by the Yellow Head Pass. On
the Summit there will be about eight miles of heavy work ; and also on the east
side, in crossing valleys of various mountain streams some heavy bridging will be
required; butitisnot expected that any rock cuttings or tunnelling will be necessary.
Ob the west side of the pass to the point of junction of the two lines the works will
be very light, and the cost probably not more than half that on the other line, mile,
for mile.

The bridging on both lines will be rather heavy in the central or prairie region
and on the eastern slope of the Rocky Mountains, but the number of very large
structures will be much greater on thesouthern than on the northern route.

We have sections of all the large rivers and valleys on the northern route, except
Smoky River, which runs ina deep valley, near where it joins the Peace River, hero
700 feet below the level of the surrounding country.

The valleys of the streams falling into the Peace River, however, decrease in
depth towards the Rocky Mountains, and it has been ascertained that by following s
valley on the east side, with an easy gradient, the Smoky River can be crossed at a low
level, whilst a similar means of rising to the level of the plain on the west side will

probably be found,
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On the whole, the cost of the works of construction on this route may be safely
estimated, so far as our examination extends, as very considerably below that on the
other route.

Gradients.

The gradients on all the three routes may be considered favourable for a moun-
tainous country, the maximum being 1 per 100 or 52.80 feet per mile, with the
exception of a portion of the Bute and Dean Inlet routes, in passing through the
Cascade Mountains, where the gradients vary from 60 tc 110 feet per mile. But as
these stiff gradients are all concentrated within a space of 30 miles on each route,
the extra tractive power required for heavy loads would not be very costly, and
would be compensated for in the easier gradients after the high plateau is reached ;
the gradients, moreover, are falling in the direction of the heavy traffic.

It is unnecessary here to analyse the gradients on each line; but on the whole it
is not considered that there would be any appreciable increase in the cost of working
the traffic on these two latter routes on account of the gradients. In connection with
this point, it may be here stated that the Central Pacific Railroad has a continuous
stretch of about 90 miles, with gradients rising 66 feet to 105 feet per mile.
The Baltimore and Ohio has gradients of 115 feet per mile, which are worked without
difficulty.

Harbours at the different Termini.

The selection of a harbour for the*terminus of the Railway engaged much of
the writer’s attention during the four years he had special charge of the surveys on
the Pacific Coast. Every harbour was examined with the assistance of the
Admiralty charts; and from conversations on the subject with officers of the Navy
and of the Hudson’s Bay Company, who have navigated these waters for years, much
information was gained and communicated to the Engineer-in-Chief from time to
time.

From the information thus obtained, it is the strong opinion of the writer that
by reason of the difficulty of access from the ocean, there is really no harbour on
the coast of the mainland of British Columbia, with the exception of Port Simpson,
cligibly situated for purposes of foreign commerce, and that in this respect, at any
rate, they are all inferior to the American Port, known as Holmes’ Harbour, at the
ontrance to Puget Sound, to which it is probable that more than one American
railway will be extended within a few years.

On the coast of Vancouver Island, however, there are several harbours better
situated for commerce with Asia than any of the American harbours,

Of the mainland harbours, Port Simpson is easily approached from the ocean,
and is the nearest to the coast of Asia of any harbour in British Columbia, whilst
it is fully 500 miles nearcr to Yokohama than Holmes’ Harbour in Puget Sound.
It has also been shown that the Railway could be extended to it without much
difficulty from a point in the surveyed line, west of the Rocky Mountains, to Bute
Inlet; the line, however, would be 140 miles longer.—~( Vide Report of the Minister of
Public Works for 1877, Appendix, page 156.)

It should, however, be taken into consideration that the Japan current
flows south-eastward, parallel with the coast ; consequently, on the voyage
from China, eastward, the current would be favourable, but on tbe outward
voyage it would be the reverse. The steamers from San Francisco take the southern
route out, following the bend of the current,though the distance is thereby greatly
lengthened, but they return by the northern route.

Port Simpson is also too remote from the present industrial centres of the
Province, and can only be looked upon as a station to which the Railway may ulti-
mately be extended if ever the competition for the trade with China and Japan should
demand it.
20,—1
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Kamsquot Bay, Dean Inlet, is the next harbour for consideration. It has

been shewn that the line to this point is the shortest that has been found
across the continent, and its construction is estimated to cost $4,000,000 less than any
other that we have surveyed ; it also lies very nearly on the direct route to the coast
of Japan and China. It is situated about 7 miles from the head of Dean Inlet, on the
gouth-east side, being a bay formed by a projecting point of the shore on one side,
and a spit of land, well wooded, formed by thedetritus brought down by the Kams-
quot or Salmon River, on the other.

It is well sheltered from every wind, and has nearly two miles of frontage
convenient for the construction of wharves and slips.

At a short distance from the beach, however, the bottom slopes rapidly down
into deep water, leaving but a narrow belt for anchorage. Artificial moorings would
therefore, have to be provided to meet the requirements of a large fleet.

The inlet and channe!s leading to Millbank Sound, by which vessels would
approach from the ocean, are from one to two miles wide, very deep and free from
sunken rocks, affording good navigation for steamers. The distance to Millbank
Sound is about 100 miles, over whieh sailing vessels would have to be towed. Tt is,
however, a serious objection that there are no large bays or harbours near where
sailing vessels could anchor if necessary. Several of the naval officers object to all
these long inlets, on account of fogs. Our own experience has been that rain and
mist drifting along the mountain sides are more prevalent in the northern inlets,
and that the southern inlets, where the Straits are wider, are more subject to dead
fogs. In severe winters ice sometimes forms from the head of Dean Iulet down to
Kamsquot Bay, but not below it.

There is another serious objection to Kamsquot Bay as a present terminus. It
cannot be reached from the settled portions of the Province, either on the mainland
or Vancouver Island, without crossing Queen Charlotte Sound, which involves an
exposure for a distance of 30 to 40 miles to the full swell of the Pacific Ocean, off a
coast which, in a western gale, is well known as exceptionally dangerous.

This terminus, however, would be very convenient for the Queen Charlotte
Islands, which are known to contain a large amount of mineral wealth, with some
tracts well suited for agriculture.

Should the objections against this point as a terminus prevail, then the choice
on the mainland will be limited to Waddington Harbour, Bute Inlet and Port
Moody, or some other point on Burrard Inlet.

Waddington Harbour is formed by the silt and detritus brought down from the
mountains by the River Homathco on the north, and the Southgato on the cast. It
stretches across the head of the Inlet about two miles. The anchorage in 4 to 18
fathoms, varies from 200 yards to half a mile in breadth ; outside of this the bank
slopes repidly down into very deep water. The best anchorage is at the north-east
angle, where it is widest and best sheltered.

It is obvious that this is not a suitable harbour for a large fleet; it could,
however, be made a good port by the construction of a pier, together with slips and
wharves ; there is abun’ance of timber and other requisite materials for such work
close at hand.

Bute Inlet is about 45 miles long and two miles wide, it is completely shut in
by high mountains on each side and by islands lying across its entrance, and is not
exposed to gales; the channel by which it is entered is designated “ Calm Channel ”
on the Admiralty chart.

Port Moody, at the head of the south arm »f Burrard Inlet, is a snug, well
sheltered harbour 2% miles long, and from a third to half a mile wide, with good
anchorage ; the hills enclosing it rise steeply from the water’s edge to a height of
200 to 500 feet. There is no site for a town except a flat at the upper end, partly
covered at high tide.

At Coal Harbour, just inside the first narrows, there is fair anchorage, but very
limited in extent. There is a considerable area of flat land adjoining, suitable for a
town site,
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This arm of Burrard Inlet is about 15 miles long ; the channel at the entrance is
not over 200 yards wide, and the ordinary tidal current is four to eight knots an
hour. In spring tides it is more rapid.

About half way up the Inlet are the second narrows, where the current is threo
to seven knots an hour.

English Bay, at the entrance to tho Inletis free from theseinconveniences, it has
a considerable extent of good anchorage, and flat land adjoining, suitable for the site of a
large commercial city. This Bay, however, is exposed to gales from the west, across a
stretch of at least 40 miles of open water, being only partially protected by a spit of land
called Spanish Bank which is covered at high water; it would consequently require
extensive works to make it a safe harbour. There are also other difficulties more or
less serious, Sand-banks lie near its approuch, and the neighbourhood is notoriously
subject to fogs.

But the most serious difficulty of all, is one that affects alike both Bute and Burrard
Inlets. The passage to the ocean by the north and south end of Vancouver Island is
obstructed by a group of Islands, stretching right across the strait between Vancouver
Island and the mainland.

The channels between these Islands are in places narrow and crooked, and
subject to strong tidal currents, difficult of navigation, even for steamboats, and often
dangerous,

A list is before me of over 60 marine disasters that have occurred in these
straits within a few years.

The group of Islands commanding the channels in the southern passage are in
possession of a forcign power, and the naval testimony shows that in the event of
any difficalty with that power, commerce hy this passage would be liable to serious
interruption.

In order to conduct the railway traffic from Burrard Inlet to Esquimault, or to
any port on Vancouver Island, it will be necessary to have two transhipments, as
there : re 30 or 40 miles of open water to be crossed, subject to heavy gales, which
would render the adoption of a steam ferry carrying a railway train impracticable,

The railway could, however, be extended nearly due south, from a point near
Lake Sumas, in the valley of the Fraser, about 35 miles above New Westminster, in an
almost direct line to Holmes’ Harbour, which lies between Whitby and Camano Islands,
at the entrance of Puget Sound. The distance is a little over 60 miles. The country is
generally flat, and the railway could be constructed at less cost than from the same
point to Burrard Inlet.

This is a large and excellent harbour, and it is proposed by the Americans to
cut a canal from the Admiralty Inlet through a neck of land a mile and a yuarter
across and rising 20 feet above the level of the water, so that sailing vessels may enter
from the ocean without towage, except in the short length of the canal.

The Americans are thoroughly alive to the importance of this advantage, and
the adjoining lands are held at a high value. The Northern Pacific Railway will
doubtless be extended to this point, as well as other projected railways.

By referring to the map and Admiralty Chart accompanying this Report, it will
be seen that near Lake Sumas the line to Port Moody takes a bend north-westwards,
carrying the line farther away from the passage to the ocean, by the Strait of San
Juan de Fuca, while the lino to Holmes’ Harbour leads directly to it. There can be no
possible doubt that if the lino comes down by the Fraser Valley route, this must
inevitably bo the ocean terminus. It is impossible to force commerce out of its
natural channel for any length of time; it will find the most convement route
despite national boundaries.

The Canadian Pacific Railway would thus be placed in compotition with the
American Northern Pacific Railroad, for the commerce centring in Puget Sound ; but
the American citizens would be chiefly benefited. A large city would be
built up by the aid of Canadian enterprise, while the main industries of British
Columbia would receive no stimulus from the construction of the railway.
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Extension to Vancowver Island.

The traffic of the railway could be extended from Waddington Harbour to Vancou-
ver Island by a ferry, and ultimately by bridging, should the commerce ever
become so great as to warrant the enormous expenditure. The main points in rofer-
ence to this extension are so clearly stated in Mr. Fleming’s Report of 1877, pages
72 and 73, that no apology is necessary for repeating his statements here.

“The connection may now be made by steam ferry, possibly accompanied by
“gome inconvenience, and subject to occasional delays. The course of the ferry
“ boats would be along Bute Inlet, to the south of Stuart Island, thence through the
«“Valdez Islands to Elk Bay on Vancouver Island. The whole of this course is land,
“locked and smooth water. The distance is 64 miles. The chief difficulty is said
“ 10 be a strong current for about two hours a day at one point: with this exception,
“ if the railway for the present terminated at Waddington Harbour, the water to Elg
“ Bay could be as easily navigated as an ordinary canal.

“By extending the railway along the western side of Bute Inlet, and thence
« across 10 I'rederick Arm—a feasible scheme, but one exacting a heavy expenditure—
« Nodales Channel, a completely sheltered and an easily navigated sheet of water, is
« reached. This channel is reported to be free from strong currents, shoals or other
« difficulties, and could be used by a railway ferry at all seasons of the year. The
¢ ferry navigation between Frederick Arm on the main shore and Otter Cove on
% Vancouver, is about 15 miles. The length of railway line from Waddington Har-
¢ bour to Frederick Arm is about 51 miles.  The accompanying chart (shect No. 2)
¢ shows the relative position of Nodales Channel, Vanconver Island and Bute Inlet.”

“ From Elk Bay, or Otter Cove, a railway could be carried to Esquimault, or toa
“ much nearer point—Alberni—at the head of the Alberni Canal; possibly to Nootka,
“ or, perhaps, with still greater ease, to Quatsino Sound. Compared with Esquimault
¢ the latter has the advantage of being fully 200 miles nearer the Asiatic coast. At
“ Quatsino coal beds are reported to crop out at the water’s edge.”

It should be explained that the currents referred to are in the following channels,
and run very strong for two or three hours each day at a certain state of the tide.

1. The Cardero channel between the mainland and the Valdez and Stewart
Islands. This is in the northern passage from Bute Inlet to the ocean.

2. Across channel, not shown on the chart, which separates the Valdez Islands.
This is in a line with Bute Inlet, and wculd be the channel taken for the ferry from
Waddington Harbour to Elk Bay on Vancouver Island.

3. The Seymour Narrows, between Valdez Islands and Vancouver Island. This
does not interfere with the ferry to Elk Bay or Otter Cove, but prevents its extension
southward to the better harbour of Menzies Bay.

By constructing the line down the side of Bute Inlet and across by the Estero
Basin to Frederick Arm, the rapids No. 1 are avoided, and there is a clear passage
thence northward to the Ocean.

The Nodales channel between Frederick Arm and Otter Cove, Vancouver Island,
is about 15 miles in length, a mile wide, with deep water, and no strong currents or
sunken rocks; it is well sheltered, almost straight, and could be navigated at all
seasons and in all weather by a steamboat carrying a railway train. A report on
the subject of this ferry has recently been made by Admiral DeHorsey.

From Otter Cove the railway could be extended to several harbours on Vancouver
Island, either north or south; of these the nearest is Stamp Harbour, at the head of
Alberni Canal, Barclay Sound, the distance to which is about 100 miles.

On the first 15 miles along the shore of Discovery Passage, to Menzies Bav, the
country is rocky ; thence down the coast to the River Qualicum—70 miles--it is flat
and very favourable for railway construction. From this point the line would bend
away westward, across Vancouver Island to Alberni Canal, about 15 miles, and would
require some stiff gradients, but not very heavy works, except for a short distance.
The line could be ultimately extended from the River Qualicum to Nanaimo and
Esquimault, the distance to the latter Leing about 110 miles,

.
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The district lying between Otter Cove and Esquimault is one ot the richest
tracts of country in British Columbia. It comprises a considerable extent of excellent
agricultural lands, overlying and adjoining vast beds of coal and iron ore. No less
than five coal mines are now being successfully worked, the product ranking at San
Fransisco as superior to any on that coast. The iron ores from the main island and
the Island of Texada have been pronounced, after assay, as of exceptionally good
character, while the close neighbourhood of the coal beds offers opportunity for the
establishment of iron works on an extensive scale. These advantages, added to its
agricultural capabilities, sufficient for the maintenance of a considerable population,
the general beauty of the country, and the silubrity of the climate of Vancouver
Island, give promise of a future of great prosperity.

Esquimault and Alberni (Barclay Sound) are well known and excellent harbours,
and have been already described in the Report of the Engineer in Chief for 1877,
pages 308 to 311.

The Harbour of Esquimault, at the south-east end of the Island, about 60
miles from Cape Flattery, at the entrance from the ocean, is one of the finest and
most convenient harbours on the coast; and with the aid of easy soundings, and the
present lighting can be entered at all times. Tt affords excellent anchorage for ships
of any size, and in no wind is the swell sufficient to create inconvenience. The
Strait of San Juan de Fuca is 10 miles wide, and the Royal Roads outside the har-
léour afford excellent anchorage for vessels awaiting towage for ports in the Strait of

eorgia,

Ib?tamp Harbour, at the head of the Albeini Canal, is absut 36 miles from Cape
Bealo at the entrance to Barclay Sound, on the west coast. It affords ample accom-
modation for vessels of any tonnage, being about two miles in length and one in
width, and having a depth of from 5 to 20 fathoms.

The channel from the entrance to the Sound, is from a mile to a mile and a half
wide, up to Uchucklisit Harbour, about 16 miles distant on the west side of the
channel. This harbour affords good anchorage for vessels awaiting towage up the
Alberni Canal, which varies from a half to three quarters of a mile in width. Sail-
ing vessels sometimes go in with the tide, without towage, but it may be considered
that, practically, the employment of tugs is necessary.

In conclusion, the writer is desirous of expressing his strong conviction, as
the result of detailed investigation of the subject in all its bearings, that the line by
the Pine River Pass to Bute Inlet, with extension by steam ferry to Vancouver
Island, will prove the true route, whether regarded in its national or economic
aspect. Il traverses a far greater extent of good agricultural lands, and affords
better communication with the chief gold and coal mining districts than any other
route. .

The fertile portion of the Peace River country, east of the Rocky Mountains, is
about 400 miles in length and 300 miles in breadth.

From the reports of Professors Selwyn and Macoun, Mr. Horetzky, Hudson’s Bay
officials, residents at the Mission Station and others, there is no doubt but that the
prospects of this rich district lio in the development of its exceptional capacity for
the production of cercals. Mr. Macoun says: * As to the capability of the country
“for producing grain, the barlcy and wheat raised «t 59° north latitude, took the
‘“ bronze medal at the Centennial, and the size and quality of all vegetable products
“ is astonishing.” This can, undoubtedly, become the great wheat producing Province
of the Dominion. 1In aid of its development, it possesses a noble and navigable river,
which runs through its centre, affording easy means of collecting its produce, and
bringing it cheaply to some convenient point, where it could be received by the
railway and carried to the seaboard. The distance from a point on Peace
River, near the mouth of Smoky River, to Fort William, Lake Superior, is about
1,600 miles, thence by lake and river navigation to Quebec, 1,350 miles, giving a total
of 2,850 miles to the Atlantic tide water. This route, however, it must be remembered,
is open only six months in the year.
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Westwards, to the Pacific coast, from Fort St. John on the Peace River by way
of the Pine }})ivor \I'ulley and Puss, the distances are as follows :—
To Dean Inlet, 480 miles 7
To Bute Inlet, 540 miles On the mainland.
To Alberni, Barclay Sound, 700 miles, s )
To Esquimault, 813 miles, On- Vncouver Taland,

These ports are open throughout the entire year.

The question then arises, does not the Pacific seaboar:, notwithstanding the
greater length of ocean transit entailed, offer the best outlet for the products of the
Peace River District towards the markets of Europe and Asia? In California and
Oregon, immense gnantities of whoat are grown yearly and exported even to England
at a good profit—of wheat alone last year, San Francisco exported 4,929,690 quintals,
valued at $11,017,353.

There is no reason to doubt that the Peace River District could compete,
though at some slight disadvantage in point of distance, with the wheat-growing lands
of California and Oregon in trade with England, while it would be in a better
position as regards the Asiatic trade.

For a distance of 300 miles from the coast, to the point where the Pine River
route diverges, the line would be identical with that surveyed for the Yellow Head
route. The remainder has only been explored in part; but from the information thus
obtained, it may be safely assumed that though the line would probably be somewhat
longer, the cost of construction would be considerably less than on the parallel
portion of the route by the Yellow Head Pass.

But even were the cost of construction greater, the difference would be of
minor importance in comparison with the advantages to be derived from a line of
railway that would utilize the wonderfully productive powers which now lie dormant
in this vast region.

Should this route mcet with the favourable consideration of the Government
surveys will be required from Northcote vid the Pine River Pass to the point of
junction near Fort George, but an examination of tho larger river crossings and
other difficult points on this route, together with the data obtained from previous
surveys, would afford sufficient information to enable companies to tender for
the construction and working of the whole line from Lake Superior to the Pacific,
as provided for by Act of Parliament.

Meanwhile, if desirable, construction could be commenced on that Division of the
line between the Pacific coast and Fort George which will not be affected by these
surveys.

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

MARCUS SMITH,
Acting Engineer-in-Chief.
F. Braun, Esq., Secretary,
Department of Public Works,
Ottawa.
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APPENDIX E.

REPORT BY MR. J. CAMBIE, ENGINEER IN CHARGE OF SURVEYS IN BRITISH
COLUMBIA, ON THE ROUTE BY THE RIVERS THOMPSON AND FRASER, WITH
REFERENCE TO THE COMPARATIVE ADVANTAGES OF THAT ROUTE
AND THE LINE TO BUTE INLET.

Sanprorp Freming Esq., C.M.G.,
Engineer-in-Chief,
Canadian Pacific Railway.
Orrawa, April 18th, 1878.

Sir,—I have been instructed by letter of date 15th inst., from the Secretary of
the Publis Works Department, to report to you, on your arrival from England, my
views relative to the Routes No. 2 and 6 for the Canadian Pacific Railway, leading
respectively to Burrard Inlet and Bute Inlet in British Columbia.

In order that the comparison of these routes in the matters of length and
cost may be more completo, I shall follow them to the Ports where they first touch
the navigable tide water of the Pacific Ocean; and as those points are inadequate
for the accommodation of the shipping likely to frequent them when the line has
been completed, and a large through traffic developed, I have thought it well to
consider to what other harbour either line may be extended hereafter in order to
obtain the requisite facilities.

Route No. 2 with extension.

At the 493rd mile from Yellow Head Summit, Route No. 2 reaches tide water at
Port Moody, Burrard Inlet, which is a good harbour, though small, and when traffic
increases the line can, at a moderate outlay, be carried 12 miles further to Coal
Harbour, which is just inside the entrance to the Inlet, or 15 miles to Enzlish Bay.

On reference to replies of naval officors to questions submitted by you for their
consideration, it will be seen that Admiral Cochrane, Admiral Richards and €om-
mander Pender recommend Burrard Inlet, with the adjacent anchorage in English
Bay, as being suitable for a terminal harbour.

Route No. 6, with extensions.

At the 546th mile from Yellow Head Samnit, Route No. 6 reaches tide water
at Waddington Harbour, Bute Inlet.

From the statements of the naval authorities above cited, it would appear that
this harbour affords an extremely limited anchorage, owing to the great depth of
water; and the tortuous character of its approaches, together with the absence of
anchorage along their bold rocky shores, renders the navigation of sailing vesscls unsafe
without the assistance of a tug. It cannot therefore be adopted as a final terminus
while other harbours oftering greater facilities are available, and must be used
only as a temporary one, with the object of extending the line hereafter to some
harbour on the outer coast of Vancouver Island ; and its capability of such extension
to one of those harbours is the strongest argument which can be urged in its favour.

From Waddington Harbour the line can be continued either to Stamp Harbour
at the head of Alberni Canal on the west coast of Vancouver Island, a distance of



be

159 miles, or to Esquimalt at the southern end of the Island a distance of 249 miles,
in both of which distances, a ferry of 15 miles from Frederick Arm to Otter Cove is {
included.

To exemplify the comparative cost of lines to the above mentioned places the
following estimates are submitted ;

Istimates to temporary Terminus.

On both routes, the works as far as tide water have been estimated from trial
location surveys and moneyed out at rates suitable for the district.

After making allowance for possible improvments in location and for permanent
way and equipment, Route No. 2 from Yellow Head Summit to Port Moody, 493 miles, -
will amount to $34,000,000; and precisely similar caleulations applied to Route No* 6
from Yellow Head Summit to Waddington Harbour, 546 miles, will amount to
$33,000,000.

‘acilities for carrying on works. R

On Route No. 2 there is good water communication in immediate proximity
to the line for 100 miles from the coast, and then a waggon road for 125
miles, followed by another navigable stretch of 100 miles, thus affording easy access =
toit for two-thirds of its length; it may, therefore, safely be assumed that the works
on this portion of the line can be carried out at a much lower rate than on the other
route, which is at present devoid of any natural or artificial means of access thereto.

To bring the cost to a suitable basis for comparison, a deduction of at
least 12 per cent should he made on the cost of all the works of this route, below
formation level, thus reducing the total amount to $31,000,000.

up
d Etension to permanent Terminus. glt“
To compare the cost of extending these routes to a final terminus, is a matter of
which cannot be attempted with any hope of approaching to accuracy, owing to the for
want of sufficient data,—no continuous surveys having been made,—but it is hoped BaL
that the sums named in the following estimates, will represent the difficulties to be Yoi
encountercd in each case, with sufficient accuracy for comparison, Inl
In the case of Route No. 2 it will be necessary to add the cost of continuing the :
line to Coal Harbour, in Burrard Unlet, a distance of twelve miles say, $700,000, or to 3 tj’
English Bay, fifteen miles, at a cost of $900,000. 5‘!'
In regard to Route No. 6, the cost of extending the line to Albernior Esquimalt wit
Harbours, on Vancouver Island, may be summed up as follows :— fon
Waddington Harbour to Alberni: - There are 51 miles of railway to be of 1
constructed along the western shore of Bute Inlet to Frederick Arm, which is known whe
from actual survey to be excessively heavy, a ferry from Frederick Arm to Otter app
Cove 15 miles, requiring at least three boats with slip docks, and 93 miles of rail- Adr
way from Otter Cove to Alberni, thirty of which require very heavy works,—
amounting in the aggregate to not less than 14,000,000, oury
Waddington Harbour to Esquimalt :—The railway to Frederick Arm and and
ferry to Otter Cove, same as above, with 1383 miles of railway from Otter Cove to t!”‘“
Esquimalt, fifty of which are very heavy, amoanting in the aggregate to about Sept
$19,000,000. dow!
From the foregoing it will appear that the total comparative cost of each route Ghan
to a permanent terminus, is as follows :—- }:g A
\ Route No. 2 to Coal Harbour or English Bay, say...... $32,000,000 i
“ % ¢ to Alberni, with the inconvenience of a 15
mile fOrrSisivssdvineni cinressavins. exborniiviaracees ceennnes 47,000,000
Route No. 6 to Esquimalt, with the inconvenience of a
15 miles ferry vovieeiunniiieiinnie v, 52,000,000 allud
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The results will be brought out more forcibly, when stated in tabular form as
follows:

| . | .
Distance from Summit = Distance from Summit| &
of Yellow Head Pass ! £ of Yellow Head Pass £y
—_— | 84 s 2
to l &3 to l =3
Temporary Terminus. g Permanent Terminus. g
L 5 -
| |
|
At \ Miles l $ At Miles. | $
1
Route No. 2...‘P0rl Moody.....| 493 ;31,000,000 English Bay....| 508 32,000,000
Route No. @...|Waddington Hr.| 546 (33,000,000!Alberni *........| 705 47,000,000
| |
tha Sty “...i ¢ 68 i t il‘lsquimalt* ...... | 795 |52,000,000

* With the inconvenience and delay ofa 15 mile ferry.

Objections to Burrard Inlet as a Terminus.

Burrard Inlet is open to a serious objection, which T have not yet touched
upon, viz, that in approaching it from the sca, by the channel to the South
of Vancouver Island, vessels have to pass so near to some of the Islands of
the San Juan group as to “ be exposed to the guns of the United States, in the event
of hostilities, and that the navigation of the channel would greatly depend on the
force of the United States in the locality ” (See C. P. R. report of 1877, page 70)  the
same report then continues, ¢ with regard to the possibility of large sea going
vessels passing round the north side of Vancouver Island and reaching Burrard
Inlet, all the naval authorities, with one exception, express an unfavourable opinion.”

The channel at present used by vessels when passing through the Haro Strait
to reach the Strait of Georgia is at several points only about two miles distant from
San Juan and other Islands belonging to the United States. But in the event of war
with that country, a very fair succession of channels from Active pass, across Swan-
son channel through Moresby passage, Sydney and Baynes Channels to the Strait
of Fuca, can be had by the erection of a few beacons, and buoying out the channel
where intricate and narrow ; a vessel then using those channels, need not at any time
approach within five statute miles of foreign territory, as will be scen in statements by
Admiral Cochrane, Capt. Graham and Commander Pender.

The channel by the North of Vancouver Island could also be used by special
care,and in substantiation of this fact I may state, that the steamers Californin 673 tons,
and Otter 400 tons, have plied for a number of years, day and night, at all seasons
through this pussage without accident, although it is neither buoyed nor lighted. [n
September and October of last year 1. M. S. Daring used this passage both up and
down when on her exploring trip to Port FEssington. In using cither of the above
¢hannels to reach the Strait of Georgia, some detention would no doubt be experienced
by very larce vessels, owing to strong currents at certain points, which it would be
advisable to pass at the most favourable stages of the tide,

Fuxtra cost attendant upon the adoption of Route, No. 6,

By the adoption of the Bute Inlet route, merely to avoid the risks of delay just

alluded to, and which moreover would only occur during a war with the United
20 j—8
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States, $15,000,000 or $20,000,000 must be spent in the construction of 197 or 287
miles of extra railway line,—including ferry—which would cause through
freight to be carried by land, an additional distance of nearly 200 miles from Alberni,
in order tosave 150 miles of water carriage, or in the case of Hsquimalt, 300 miles by
railway to save 90 miles by water.

Frederick Arm.

The possibility of Frederick Arm being found suitable for a terminal harbour,
does not seem to require an extended notice. It has not been recommended by any
Naval Authority, and an inspection of the chart leads to the conclusion that the an-
chorage is very small; that there is no roadstead within many miles of it; and that
it is only suitable for slip docks for a ferry.

Gradients.

Annexed is a table of gradients from which the following conclusions may be
drawn :

Of line practically level there are on Route No. 6, 48 miles less than on Route
No. 2.

Of grade between *10 and *50 per 100 there are on Route No. 6, 38 miles more
than on Route No. 2.

Of grade between 50 and 1 per 100 there are on Route No. 6, 42 miles more than
on Route No. 2.

Of grade between 1 and 2 per 100 there are on Route No. 6, 21} miles, a large

yroportion of which is 2 per 100, and there are no corresponding gradients on Route
0. 2.

It may be stated also that the grades on the Burrard Inlet route are generally
short and undulating, which is not the case in regard to the other. This will be more
ciearly understood by reference to a diagram which has been prepared on a scale of
10 miles to the inch horizontal and 500 foet to the inch vertical.
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CoMPARATIVE STATEMENT of grades from summit of Yellow Head Pa« to Port
Moody, Route No. 2 and W.lddmgton Harbour, Route No. 6.

Route No. 2. Route No. 6.
B Route 2|Route 6
nclination. exceeds | exceeds
Per cent |Per cent : !
Miles. |of whole| Miles. |of whole Route . Route 2.
route. route.
! No. of Miles.
Level to *10 per 100' 185:65 37 60 | 137-17 25 10 A02 v
Over:10 to 20 <« ; 1134 2 30 16-17 3
20to ‘30 < i 1548 3722 21-09 3 85
g 30to 40 ¢ | 1725 350 | 1641, 3
§ ‘40to 50 ¢ § 3026 | 6 14 2362 4 3¢
= 50 to 60 i oo 42:96:4 - 2683 11:77 215
& 60 to 70« [ 1243 | 253 1481| 270
2 70to 80 « | 3320 | 674| 2549 | 470
'p?; ‘80 to 1:00 ¢ 66-06 13 42 ' 80:32 . 14 70
1:00 to 1:25 3 ' ....................... ! 530 99
LR RS SN SRR | 3% 70
195 to 2:00 Ll i ........................ | 1237 2 27
|
‘10 to -20 « o902 1 83 2346 4 31
W 20 to 30 L1} l 14:47 2 87 2935 5 37
3 30 to 40 ¢ 9:68 1 96 1275 2 33 ¢
= 40 to 50 ¢ 2118 | 430 2377 | 435
gﬂ 50 to ‘60 “ 673 ‘ 1 36 9.14 f 1 68
G 60 to 70« 1101 | 2 24 11:06 | 2 02
& 70 to 80 855 173 | 1692 2 91
‘80 to 1:00 ! 2774 563 5219 9 54
1002 546 100 =
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CoMPARATIVE STATEMENT of Alignment on Routes 2 and 6, shewing lengths of
different degrees of Curvature and Tangent, also the percentage each bears to

entire length of line.

Rovure No. 2, ‘ Route No. 6.

< 3
| g g
| e - UG e B <
Alignment o l el at bt
ignment. @ o oo = o 20 s - S
g8 o | &8 o ) @
HE |g@ | H8 |EE| B 2
O
~ 8 ~E | A A
! Miles. Miles.
Stralght liXe i o sviosiimgssans 285-58 1567:90 | 32897 |60-24 |......... 43-28
Curves up to 1°, radius 5,730 ft.| 2883 [ 5:85 ‘ 3194 | 585 ;
Over 1° to 2°, 5,730 to 2,865 ft.| 51:92 |10-563 | 64:36 | 1179
Over 2° to 3°,2,865 to 1,910 ft.| 43:82 | 889 | 5269 | 9-66
Over 3° to 4°,1,910 to 1,433 ft.; 41:92 [ 850 ' 41:17 | 7564

Over 4° to 5°, 1,433 to 1,146 ft.| 3675 | 745 | 22:33 | 4:09

Over 5° to 6°, 1,146 to 955 ft. 311 63 454 | 083

Over 6° to '7°, 955 to 819 {t. 1-25 S%0" [sevenss A P,

Over 7° to 8°, 819 to 4716 ft. 02185 |5uiiss s mvisnaneasos|casssarin
Total length.......coeunennst 493:00 |......... 546:00 |......... RTPITPI Losbevsvons
—_—

Percentage of curved line to
length of respective lines... 42:10 £33 Hr SN (SR RS peoesses
|
Curvature.

From the above statement of curvature, it will be seen that there are 9% miles
more of curved line on Route No. 6 than on Route No. 2; but,of the sharper curves
there is a greater length on the latter, and nearly 1} miles of curvature sharper than
anything on Route No. 6. These, however, occur on portions of the line where the
grades are easy, and so compensate for the extra resistance due to curvature; while
the sharpest curves on the Bute Inlet Route occur in conjunction with the steepest
gradients,

Maintenance.

The characteristics which most materially affect the cost of maintenance are
length of line, grades, ferriage (if any) snow fall, and length of bridging.

Assuming the traffic to be equal to that on the Intercolonial line during the fiscal
year ending June 30th, 1877, and the ordinary working expenses and renewals
to be also similar to that railway, viz.: $2,327 per mile per annum, that would cause
an expenditure of $123,000 per annum, if the line terminated at Waddington
Harbour in excess of that required to Port Moody, and if the line should be extended
to Alberni an expenditure including ferry of $483,000, and if to Esquimault $693,000
])m- annum in excess of that required in maintaining a line to Coal Harbour or
English Bay, and which would increase ir proportion to the amount of business done,
while the rates for carrying through traffic would be governed by competing lines
and not by mileage carried.

=
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TaBLE showing the comparative cost of maintaining lines to certain points in
accordance with the above calculations.

Distance from Yellow Head Summit. Route No. 6 exceeds No. 2.
s THY 1
Route No. 2. Route No. 6. 'In annual expenditure for
In maintenance while

: Milos, ! traffic only equals that

on Intercolonial in
To | Miles. To. . | Miles. 1877,
(
|
Port Moody........| 493 |Waddington ....... 516 53 $123,000
English Bay.......| 508 |Alberni..............| 705 | 197 | 483,000%
e LR 508 lEsqui'manlt ......... 795 | 287 693,000%

* Including an allowance for a 15 mile ferry.

It has been shown that there are some grades on Route No. 6 much steeper than
any of those on Route No. 2, and also that there is a greater length of the heavier
gradients generally, which reduce the capacity of the route and add largely to the
cost of transport, thus affecting the maintenance, which would be still further
increagsed by the extra wear and tear to the rolling stock from the same cause, but
it would be extremely difficult to reduce this to a monetary value.

On the Bute Inlet route provision must be made for diverting avalanches at
several points in the Cascade mountains, which would be costly, otherwise no great
difficulties are likely to be encountered in regard to snow on either line, westward of
Tete Jaune Cache, and eastward of that point the line is common to both routes.

The total length of bridging as estimated is 2z miles on route No. 6, and 3}
miles on route No. 2, being half amile less on the Bute Inlet route, but as the estimates
have been made out for permanent structures this item need not be considered.

Local Trafic.

The resources of British Columbia are not sufficiently developed at present to
furnish any considerable local traffic, though the various industries give promise of
considerable extension before lon

'-

The southern portion of the lf’rovinco, which is most suited for agriculture and
stock raising, would be best served by the Burrard Inlet route, while the Cariboo
mining district, though about equi-distant from either line, can probably be more
casily reached by the Bute Inlet route.

Tho former route, with a branch to Cariboo, whenever there may be trade to
Justify its construction, would seém to serve the interests of both sections.

I think I have in the foregoing referred to all matters specially requiring
attention,

I have the honour to be, Sir,
Your obedient servant,
H. J._.CAMBIE,
Engineer-in-Charge of Surveys in British Columbia.



APPENDIX F.

CORRESPONDENCE WITH THE IMPERIAL GOVERNMENT AND OFFICERS oF THE RovAaL NaAvy
RESPECTING CERTAIN NAUTICAL SURVEYS AND A TERMINAL HARBOUR
FOR THE CANADIAN PACIFIC RAILWAY.

The Earl of Dufferin to the Earl of Carnarvon.

GovERNMENT HoUSE,
No. 115. OTrAwa, 19th April, 1877,

My Lorp,—I have the honor to forwar:! herewith to your Lordskip a copy of
a minute of Council, expressing a desire that the Imperial Government will under-
take a survey of certain ports of the coast of British Columbia.

I have, &ec.
(Signed) DUFFERIN.
The Right Honorable
The Earl of Carnarvon, &ec., &ec.

CopY of a Report of a Committee of the Honorable the Privy Council, approved by His
Euacellency the Governor General in Council on the 17th April, 1877,

On a Report, dated 16th April, 1877, from the Honorable the Minister of Public
Works, stating that special eftorts have been made during the past summer and
autumn to procure information through the officers of the Admiralty and Royal
Navy, respecting the several harbors and roadways on the coast of British Columbia,
but that it would appear no surveys have yet been made of the coast adjacent to the
mouth of the River Skeena, and that no decided opinion has been obtained regarding
the waters in that quarter ;

That, as the Dominion Government have no means of conducting an examina-
tion in that direction, he recommends that a requost be forwarded to the Imperial
Government that they will direct a nautical survey to be made during the coming
season, of the channels and approaches at the point indicated, and that surveys should
be made of Frederic Arm, and the waters leading thereto, as decided information
respecting this point should be obtained before a final decision is arrived at, fixing
the seaport terminus of the Canada Pacific Railway.

The Committee concur in the foregoing recommendation, and submit the same
for Your Excellency’s approval.

Certified. W. A. HIMSWORTH,
Clerk, Privy Council,
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The Colonial Office to Mr. Sandford Fleming.

CoLONIAL OFFICE,
Downina STReET, 3rd December, 1877.

Sir,—I am directed by the Earl of Carnarvon to transmit to you, for your
information, a copy of a despatch received through the Admiralty, from the
Commander-in-Chief on the Pacific station, together with a copy of a Report from
the Commander of Her Majesty’s ship “ Daring” forwarding plans of the channel
and approaches adjacent to the mouth of the River Skeena, prepared by him in
connection with the question of the selection of a terminus for the Canadian Pacific
Railway.

I am to request that the plans which are forwarded in original, may be returned
to this Department.

Admiral DeHorsey’s despatch has been communicated to the Governor General of
Canada.

I am, Sir,
Your obedient servant,
(Signed) ROBERT G. W. HERBERT.
Sanororp FLeming, Esq., C.M.G.

&e., &e., &e.

(Copy)
Admiral DeHorsey to Secretary of the Admiralty.

“Suan” Ar EsquimarnT, 9th October, 1877,

Sir,—With reference to the directions of the Lords Commissioners of the
Admiralty,contained in your letter, No. 86, of the 19th May last, (received 14thAugust),
[ have the honor to report that 1 sent the “ Daring,” Commander Hanmer, to make
a general examination of the channels and approaches of the River Skeena.

From Commander Hanmer’s report, and from such information as I have been able
to obtain, I am of opinion that, whether in view of communication with the inhabited
parts of British Columbia, or of through traffic across the Pacific, the vicinity of Skeena
is totally unfit for the ocean terminus of the proposed Canadian Pacific Railway. The
mere circumstance that the bars of the river are not navigable for ocean steamors,
except at high water, is of itself condemnatory, in my opinion. Added to this are
the difficulties of tortuous approaches on a very foggy and rainy coast, and that the
land in the vicinity is reported to consist of mountains and swamps, offering little
inducement to settlers.

1 beg to transmit herewith a copy of my orders to Commander Hanmer, and of
his report, accompanied by plans of the mouth of the Skcena and of Woodcock’s
Landing.

The lateness of the season and the almost constant rain, caused a service of this
kind (necessarily performed in open boats) to be somewhat arduous. I submit
Commander Hanmer's execution of it for their Lordships’ approval.

I have forwarded a copy of this report and enclosures for the information of
the Governor General of Canada.

I have, &c.
(Signed) A. DEHORSEY,

Rear Admiral and Commander-in-Chicf.

The Secretary of tho Admiralty.
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Admiral DeHorsey's orders to Commander Hanmer.

By Algernon Frederick Rous DeHorsey, Esquire, Rear-Admiral in Her Majesty’s
Fleet, and Commander-in-Chief of Her Majesty’s Ships and Vessels employed and to
be employed on the Pacific Station,

Her Majesty’s ship under your command being in all respects ready, you are, on
receiving instructions to part company, to put to sea and proceed to Nanaimo, there
to complete with coal to your utmost stowage.

2. From Nanaimo you are to proceed to the vicinity of the River Skeena, and on
your arrival you are to make a general examination of that part of the coast of
British Columbia; the Governor General of Canada having requested that a survey
might be made of the channels and approaches adjacent to that river, with a view to
fixing a terminus of the Canadian Pacific Railway.

3. In view of the lateness of the season it will be desirable to lose no time in
commencing this examination, and you are to return to Esquimalt before the severity
of the winter.

4. Your proceedings are to be reported to me by every opportunity ; and, as soon
as practicable after your arrival off the Skeena, you are to furnish me with an esti-
mate of the time you consider requisite for the examination ordered, specifying the
part you intend to commence first.

5. On completion of the service, your report is to he furnished me in duplicate.

Given on board the “Shah,” at Hsquimalt, this 22nd day of August, 1877.

(Signed) A. F. R. DEHORSEY.
To Joun G. H. HANMER, Ksq.,
Commander Her Majesty’s Ship ¢ Daring,’
By command of the Commander-in-Chief.
(Signed) J. H. CLEVERTON,
Secretary.

Enclosure No.2 in Pacific Letter No. 326, of 1871.
Report of the Examination of the River Skeena by Commander Hanmer.

H.M.S. “ DAriNg” AT DEPARTURE Bay,
4th October, 1877.

Sir,—I have the honor, in accordance with your directions, dated 22nd August,
1877, to report the result of my examination of the channels and approaches to the
River Skeena, British Columbia.

1. As regards the channels and approaches of the three named respectively,
Telegraph, Middle and North Channels, Telegraph Channel is available at high
water for ships drawing 25 feet up to Port Essington, the deepest water being on the
maiuland side, abreast of Kennedy Island, and on the Island side abreast of De
Horsey Island (as will be seen by the plan annexed), heavy tide rips occur at springs.
The passage between Kennedy and DeHorsey Islands I bave designated as the
“ Middle ;" it is between sand banks, which, I should think are hable to shift at
different seasons of the year, and is only fit for small steamers. North Channel (or
North Skeena Passage), has a passage for steamers of light draught, and is entered
over a flat with about three fathoms low water springs, and has an outlet between De
Horsey Island and the mainland of only half a cable in width, at low water the ebb
tide setting strongly through it. I do not recommend it for large vessels. Port
Essington should therefore be reached from the westward, either by the Browning
Entrance, Ogden Channel and Cardena Bay, or by Dixon Entrance, Chatham Sound,
Arthur Channel and Cardena Bay.

o~ o~
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2. Anchorages.—Skeena River has an oxtensive anchorage ground between Port
Essington and the north end of DeHorsoy Island; holding ground is good, being soft
mud ; at springs heavy tide rips occur, making boat or lighter work dangerous. Mr.
Cunninghum (a trador of many years’ experience at Port Fssington), informed me
that the river was never frozen at Port Essington, but great quantities of ice come
down in the spring, as well as immense trees. During the winter months heavy
gales from the north are frequent, and, I should think, would completely suspend
communication between the shore and vessels in the stream, as there is no shelter
from their full force. High water approximate 1-0-0, F. & C. rise 24 feet springs.

Woodcock’s Landing affords a fair anchorage, but is limited in extent (plan
annexed), it is more sheltered than Port Essington, and is free from tide rips,
although the ebb tide runs between four and five knots at springs; holding ground is
good, being mud off the village, H. W. F. & C., 12" 15, rise springs 24 feet approxi-
mate, neaps 17 feet (vessels must moor).

Cardena Bay is the best anchorage in the vicinity, being sheltered from N. and
S.E.; holding ground is good ; tide sets fairly through the anchorage; H. W. F. &
C., noon springs rise 24 feet ; neaps, 17 feet approximate.

The prevailing winds in the vicinity of the Skeena are said to be westerly during
the summer months, and during the remainder of the year S.E. and N.E., with heavy
gales occasionally from the north. Fogs are frequent in August and September.
Rain is prevalent in spring and autumn, and during the stay of the “ Daring,” from
1st to 27th September, the prevailing winds were casterly and south-easterly, with
almost constant rain and frequent squalls; during the sam® time the barometer’s
lowest was 28° 90’ ; highest, 30° 30’.

The land about the entrance of the Skeena is mountainous and densely wooded
(chiefly cedar and hemlock) and shows signs of a remarkably wet climate, and, 1
should say, is quite unfit for settlement.

I have, &c.,

(Signed)  JOHN G. HANMER,

Commander.
J. H. CLEVERTON,

Secretary.

(Copy.)
The Colonial Office to Mr. Sandford Fleming.

CoLoONIAL OFFICE, DowNING STREET,
21st December, 1877,

Sir,—With rzference to the question of the sclection of a site for a terminus on
the Pacific coast, for the Canadian Pacific Railway, I am divected by the Earl of
Jarnarvon to transmit to you for your perusal and information, a copy of a despatch
received through the Admiralty from Real-Admiral DeHorsey, Naval Commander-in-
Chief on the Pacific Station, reporting his views upon this subject.

I am to state that a copy of this despatch has been communicated to the Gover-
nor Geneval of Canada for the information of the Dominion Government.

[ am, Sir,
Your obedient servant,

(Signed) R, H. MEADE.
Sanprorp FLEMING, Esq., C.M.G.

20,—9
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Report of Admiral DeHorsey respecting Canadian Pacific Railway Terminus.

“Saan "’ AT ESQUIMALT,
26th October, 1877.

Sir,—1 request you will bring under the consideration cf the Lords Commission
ers of the Admiralty the following obtervations, submitting my opinion relative to
the best site for the ocean terminus of the Canadian Pacific Railway.

2. With a view to forming an opinion on this subject I have carefully perused the
reports of exploration of 1874 and 1877, made by Mr. Sandford Fleming, the
Engineer-in-Chief, and I have had the advantage of personal interviews with Mr.
Marcus Smith, Mr. Cambie, and other Engineers of the Survey. An ascent of
the Fraser River, as far as Yale, and on to Boston Bar by land, has enabled me to
form some idea of the difficulty of penetrating the Cascade range of mountains with
a line of railway. I have further inspected Burrard Inlet, Haro and Georgia Straits
(as well as the inner channels emerging at Active Pass), Discovery Passage and
some of the channels in the vicinity of Valdes Island, including Seymour Nar-
rows. An examination has also been made by their Lordships’ direction of the
approaches to the Skeena River, the result of which has been reported in my letter,

0. 326, of the 9th instant.

3. The question of site of ocean terminus should, it appears to me, be deter-
mined by two main considerations (besides feasibility in an engineering point of
view) :—

1st. Its suitability for the interests and traffic of the populated parts of British
Columbia, that Province having joined the Dominion upon the promise of a railway.

2nd. Its being situated at a convenient port for ocean steamers to take up,
direct from wharf accommodation, the through traffic for Australia, China, Japan,
and other places across the Pacific at all seasons of the year and in all weathers,

4. Bearing in mind these considerations, it appears desirable to reject all idea of
a terminus on the coast between Vancouver and Queen Charlotte Islands. The navi-
gation of that part of the coast, judging from the charts and from -the reports of
Admiral Richards and other naval officers, is dectdedly unfavorable, and 1 should
equally reject the vicinity of the River Skeena owing to the prevalence of fog, ice
and other climatic causes incident to a high latitude, as well as to the difficulties of
approach from sea.

5. If the above views are correct, the question of site for the terminus is narrowed
10 a choice between Burrard Inlet and a port in Vancouver Island.

6. Burrard Inlet does not appear suitable for an ocean terminus on account of
difficulties of navigation to seaward. The tortuous channel from Burrard Inlet to
sea through Haro Strait will frequently be unsafe on account of the strength of the
tide, great prevalence of fog and absence of anchoring depth. Burrard Inlet itself
also, although possessing a safe port in Coal Harbour, and a good anchorage in Eng-
lish Bay, has these objections, viz.: that the narrow entrance to Coal Harbour through
the First Narrows is hardly safe for large steamers in consequence of the rapidity of
the tide; and that English Bay, although affording good anchorage, would not, in my
opinion, be smooth enough during north-westerly gales for ships to lie at wharves,
there being a drift of forty miles to the north-west.

7. Another grave objection to Burrard Inlet as the final terminus, is the pos-
session of San Juan and Stuart Islands by a foreign power. These islands form the
key of the navigation inside Vancouver Island. In case of war with the United
States that power might readily stop our trade through Haro Strait . (San Juan was
visited last month by General Sherman, I believe with a view to its fortification.)

8. Condemning Burrard Inlet for the above reasons, I conclude thatthe terminus
should be in Vancouver Island, which may be reached in three ways:—

1st. By steam ferry carrying a train from Burrard Inlet to Nanaimo,

2nd. By bridging Seymour Narrows.

3rd. By steam ferry, carrying a train from Estero Basin (Irederick Arm) to
Otter Cove,
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9. The train once landed on Vancouver TIsland, can, I understand, be carried
without much difficulty cither to Exquimalt or to Quatsino Sound, or perhaps to
Barclay Sound, where Uchucklesit Harbour forms an admirable port.

10. The first method of crossing the Strait, that of a steam ferry from Burrard
Inlet to Nanaimo, has three objections,—1st. The drawbacks above mentioned to
navigating the First Narrows, and to going alongside a wharf in English Bay ; 2nd. Tho
difficulty and certain frequent detention in mid-channel, owing to fog; 3rd. The
heavy sea with north-westerly and south-easterly gales, which would be at least
inconvenient for the conveyance of a train across the Strait of Georgia. Another,
and I think a cardinal objection, to the route by the course of the Fraser River and
Burrard Inlet, is its passing within six or eight miies of United States territory, and
its consequont liability to destruction when most wanted in time of war,

11. The second method that, of a line of railway across Valdes Island without
water conveyance would require very expensive bridging. Valdes is not one island
ag shown on the Admiralty Chart, but consists of three or four islands.

" The main difficulty, of course, exists in bridging Seymour Narrows, a distance of

" 2,575 feet, in two spans of respectively 1,200 and 1,350 feet, To execute this work

the middle pier has to be erected on a rock, said to be eighteen feet under water at
low tide, with a velocity of tide over it of from five to eight knots. This would be a
work of vast magnitude and expense, oven if it be practicable to place a foundation
on the rock, which I doubt, as there is hardly any slack tide. Nor must it be for-
gotten that bridging Seymour Narrows would, as regards large ships, obstruct the
only practicable channel between Vancouver Island and the Main, This alone
should, in my opinion, preclude its attempt.

12, The third method, and the one I recommend, that of ferrying a train from
Estero Basin to Otter Cove, is, in my opinion, not only feasible, but perfectly simple.
I have carefully examined this route, and find : —

1st. That Otter Cove is well adapted for a pile dock terminus for the steam ferry.

2nd. That the head of Frederick Arm, at the entrance to Estero Basin, is also
well adapted for a pile dock terminus.

3rd. That the channel between the two is easy of navigation, being nearly
straight, free from dangers, smooth as glass, sheltered from all winds, and having
very little tidal stream.

13. The tide in this, the Nodales Channel, is noted on the chart as running from
two to three knots, but I think it is much less.

I spent five hours in this channel during what should have been the strength of
the tide, the day before the full moon, and found the tide scarcely percoptible.

The distance for steam ferry botween the two ports is thirteen miles of still,
cl(fe‘ar navigation, and I consider it may, with proper signals, bo safely traversed in
a fog.

14. In advocating the route by Frederick Arm, it will be observed that T am
assuming that the railway can be brought to that poiat.

This assumption is borne out by Mr. Fleming’s report of 1877, in which he states
it to be “a feasible scheme,” but one exacting a heavy expenditure, which expendi-
ture would, I suppose, be in part compensated by the route No. 6, from Yellow Head
Pass to the head of Bute Inlet, being estimated at two million dollars less than that
by the Lower Fraser (No. 2) to Barrard Inlet.

15. From conversation with Mr. Marcus Smith (the principal officer of the survey,
next to the Engineer-in-Chief) I am given to understand that the Rocky Mountains
can be crossed at a comparatively low level, and that the line can be carried through
a far less mountainous district by avoiding Yellow Head Pass altogether, and selecting
a route by Lesser Slave Lake and Pine River Pass, and thence in a more or less
direct line to Bute Inlet. Should this prove correct, it will be an additional reason
for ending the main land route at Frederick Arm rather than at Burrard Inlet,
omitting, as I do, all consideration of taking water conveyance from the head of
Bute Inlet on account ot its length and tortuous passages, which would be impracti-
cable in foggy weather,
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16. Having thus come to the conclusion that the line should pass by Frederick
Arm, and that the train should be conveyed by steam forry lln-mlgL Nodales Chan-
nel, to Otter Cove, the extension to one of the good ports of Vancouver Island
remains ta be considered.

17. In future years, I imagine that for the sake of more direct through ocean
traffic, a line will be extended to Quatsino Sound, by bridging Quatsino Narrows, and
thence on to a terminus at Winter Harbour.

18. But for present wants, it seems that the line should be continued from Otter
Cove past Bayne's Sound and Nanaimo to Esquimalt, there 10 make the ocean ter-
minus. This port is easy and safe of approach at all times; its dock (to take the
largest ships) has been commenced, and there is reason to think that the line com-
ing from the principal collieries and iron districts on Vancouver Island, ought to pay
itself in great part by the conveyance of minerals to Esquimalt for shipment. ot
only for trade, but for the supply of coal to Her Majesty’s Squadron at Esquimalt, a
line of rail from Nanaimo would be advantageous, as. the possession of San Juan
might enable the United States, in case of war, to cut off our supply from the mines
by sea.

v 19. Assuming, therefore, that a line of rail between Esquimalt and Nanaimo
will be constructed, not only for the reasons above detailed, but because its construc-
tion appears to have been virtually promised by the Dominion Government in
accordance with Lord Carnarvon’s suggestion (a large portion of the rails are actually
lying at Esquimalt), the chief difficulty connected wilIP)n the Vancouver part of the
through line will be overcome, for I understand that the extension of the line from
Nanaimo to Otter Cove presents comparatively few difficulties.

20. Tt will be observed that I have omitted consideration of a terminus in Howe
Sound. This is because the same objections in respect to difficulties ot navigation to
sea through Haro Strait, apply to Howe Sound as to Burrard Inlet, and with greater
force. The route to Howe Sound is also, I observe, estimated to cost six million
dollars more than that to Bute Inlet.

21. Finally, whilst submitting the foregoing remarks in accordance with their
Lordship’s intructions to me, of the 23rd August, 1876, I beg to express much diffi-
dence in respect to such as are not strictly within the scope of the Naval Service.
Viewing the shortness of my stay in British Columbia waters, this Report cannot
pretend to deserve much weight; but it has, I submit, one merit, that of coming from
an officer who, from his position, must be totally disconnected from all local interests.

I have, &ec., L
(Signed) A. DeE HORSEY ‘
Rear Admiral and Commander-in-Chief.

The Secretary
To the Admiralty.

(Copy)
My, Sandford Fleming to the Hon. A. Mackenzie.

Canapa BuiLpinags, 31 QUEEN VICTORIA STRERT,
Lonpon, E.C,, 26th December, 1877,
DeAR Sir,—I have received copies of Admiral DeHorsey’s despatches of the 9th

and 26th October, respecting a terminus for the railway in British Columbia, the
originals of which have been forwarded to Ottawa, :
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Admiral DeHorsey gives expression to very decided views: amongst othor things
he recommends the rejection of all idea of o Northern terminus. In acting on this
recommcudation, the Government should, I think, have something more, it possible,
than an opinion, however strongly expressed. I think it should be in possession of all
the information which exists; indeed it would be desirable to have on record data
sufficient to enable any one to judge of the propriety of completely rejecting a
northern terminus from consideration, before that course is linally adopted.

T have considered it my duty, thereiore, to address a communication to the
Colonial oftice (of this date) a copy of which I herewith enclose.

U am, dear Sir,
Yours very tiuly,

(Signed) SANDFORD FLEMING.
The Hon. A. MACKENZIE, 4
Minister of Public Works,
Ottawa.

Mr. Sandford Fleming to the Colonial Ofice.

CANADIAN AqeNcy, 31 QUEEN VictoriA Stregr, E.C.
Lonpon, 26th December, 1877.

Sir,—I beg 1o acknowledyge the receipts of Admiral De Horsey’s despatches of
dates 9th and 26th October, on the subject of a site for a terminus on the Pacific
Coast for the Canadian Pacific Railway, both despatches having by the direction of
the Earl of Carnarvon been recently transmiited to me for perusal.

As requested by you, I now return the plans of the mouth of the River Skeena,
which accompanied Admiral De Horsey’s despatch of the 9th October.

I have carefully read these important documents, and I find that the River
Bkeena is objected” to on account of difficulties of approach from sea and climatic
causes incidental to a high latitude. In considering these objections, I have thought
it possible that the Canadian Government, before completely rejecting all idea of a
northern terminus, may desire to obtain some further information. I deem it my
duty, therefore, in order that delays may be avoided, to suggest that tho following
enquiries be made :—

1. If the nautical examination instituted by the Admiralty, have been extended
to Metlah Catlah, Port Simpson, or other points on the coast, beyond the immediate
mouth of the River Skeena, with the view of ascertaining how far any of them may
be eligible for the purpose of a terminus.

2. If the Admiralty is in possession of data respecting the prevalence of rains,
winds, fogs, &c. on the coast referred to, which would admit of a comparison being
made between it and well-known places in nearly corresponding latitude on the coast
of Europe or elsewhere. Take for example the coast of British Columbia, between
latitudes 54 and 55, embracing Dixon Entrance, Portland Inlet and River Skeena, as
compared with the coast of Great Britain, between latitudes 556 and 56, embracing
the north channel and the Frith and River Clyde.

I have, &ec.,
(Signed) SANDFORD FLEMING,
RoperT G. W. HERBERT, Esq.,
Colonial Office.
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(Cepy-)
The Colonial Office to Mr. Sandford Fleming.

CoroNIAL OFFICE, DoOWNING STREET,
3rd January, 1878.

Sir,—I am directed by the Earl of Carnarvon to acknowledge the receil}l)tof your
letter of the 26th December, making certain enquiries in connection with a report
recently furnished by Rear Admiral de Horsey, respecting a site for the terminus of
the Canadian Pacific Railway. :

Lord Carnarvon desires me to inform you that he has forwarded a copy of your
letter to the Board of Admiralty, with a request to be supplied with an answer on
the points which you have raised.

I am, Sir,
Your obedient servant,
(Signed) R. H. MEADZ.

Sanprorp FLEMING, Esq., C.M.G.

(Copy)
The Colonial Office to Mr. Sandford Fleming.

CoLoNIAL OFFICE,
Downing STREET, 9th February, 1878.

S1r,— With rveference to your letter of the 26th of December last, .sking that
certain information may be obtained from the Board of Admiralty, in regard to the
coast of British Columbia, beyond the immediate neighborhood of the mouth of the
Skeena River. I am directed by the Sevretary of State for the Colonies to transmit
to you, for your information, a copy of a letter from the Board of the Admijralty,
with the charts which accompanied it.

Should you wish the Hudson Bay Company to be consulted in regard to the
climate on the portion of the coa-t referred to, as~ suggested by the Admiralty, Sir
Michael Hicks Beach will be happy to give the necessary directions for this purpose,
although the Company would no doubt give you any information in their power ona
direct application from yourself.

I am, Sir
Your obedient servant,

(Signed) ROBT. G. W. HERBERT.
Sanprorp FLEMING, Tsq., C.M.G.

(Copy.)
The Board of Admiralty to the Colonial Office.

ApmirALTY, 10th January, 1878.

Str —With reference to your letter of the 3rd inst., forwarding copy of commu
nication from Mr. Fleming, the Chief Engineer of the Pacific Railway, in which ho
requests to be supplied with any informatica which this Department may have in ite
possession relative to the nature of the ¢oast of British Columbia, beyond the imme-.
diate mouth of the River Skeena, and as to. the moteorology of those parts, I am
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commanded by my Lord’s Commissioners of the Admiralty to acquaint you, for the
information of the BEarl of Carnarvon, that the coast and inlets from the Skeena
*River, northward to the boundary of Briiish Columbia, were charted by Admiralty
surveyors in the years 1867-8 and 9, to mcet the requirements of navigation ; but
these surveys took place before the question of a railway terminus had arisen, and
their results are published in the accompanying charts Nos. 1,923 a, 364, 2,426, 2,431
and 2,190.

2. In this extent of coast there is mot, in the judgment of Staff Commander
Pender, who was in charge of these surveys, a suitable site for a terminus,

3. A meteorological journal was kept during the progress of the Admiralty sur-
vey (1867-8-9) which is in manuscript at the Hydrographical Department of this
office, and may be consulted or copies taken by Mr. Fleming. :

4. I am further to inform you that the udsons’ Bay Company could probably
give some’statistics of weather, ete. from their long established trading post at Fort
Simpson. The mission stations at Metlah Catlah and Kincelith could also possibly
supply information on these points.

I am, ete.,
(Signed) ROBT. HALI.

The Under Secretary of State,
Colonial Office.




APPENDIX G.

REPORT ON AN EXPLORATION OF PINE RIVER PASS BY MR, JOSEPH HUNTER.

CanaviaN Paciric RAILwWAY OFFICE,
Vicroria, B.C., 19th January, 1878,

Sir,—I1 beg to submit the following report on my explorations in British
Columbia during the past season in connection with the survey of the Canadian Pacific
Railway, i

M))' duties, as set forth in your instructions of May last, were to obtain a goneral
knowledge of the country north of the great bend of the Fraser River and east of
the Telegraph Trail, in continuation ot previous northern explorations, and in con-
nection with a proposed examination of the route by the River Skeena; to seek for a
pass through the Rocky Mountains by way of Pine River; and, if such existed, to
determine its position and character, as well as examine its approaches from east
and west. It was suggested that I should travel by the Telegraph Trail from Ques-
nelle to Stony Creek, thence to McLeod’s Lake by way of Fort St. James, and then
eastward to the Rocky Mountains, returning to Giscome Portage by a route as far
south as practicable, and along the Fraser to Quesnelle.

This programme, although apparently simple enough, was sufficient to occupy
me during nearly the whole of the open season.

Business relating to another Department detained me in Victoria till the 22nd
of June, on which day I left for the Upper Country, arviving at Quesnelle on the
29th. I here found a pack-train waiting, numbering thirty animals, with the neces-
sary equipment and supplies for the season. Ten of these with their loads were to
be sent to the Forks of Skeena for service in connection with the proposed explora-
tion of that river; the remaining twenty to be used by myself and party as circum-
stances might direct.

The pack-train left Quesnelle by the Telegraph Trail on the morning of the 30th
June. On Monday, July 2nd, I followed, and the same day overtook the train at
Blackwater River, 43«miles from Quesnelle.

Sinkut Lake was reached on the forenoon of the 6th July, and as the trail by
which we intended to travel eastward diverged from the main trail near this point,
we camped here, and occupied the remainder of the day in selecting the animals and
stores which were to be sent to Skeena Forks. These were despatched to their des-
tination on the morning of the 7th, and the same day our train made the Nechaco
River Ferry.

In the meantime, I rode round by the upper crossing of Stony Creek to where
the line of Division “8,” 1876, crosses the Telegraph Trail at Station 322050,
Lat. 53° 55’ N., Lon. 124° 8 W. Altitude above the sea, 2,403 feet. This I took as
the initial point of the season's operations, und commenced a track survey along the
trail towards Fort St. James. > ;

From the starting point the trail runs along the left or nogth bank of Stony
Creek for 2§ miles, when it crosses at a fishing weir to the right bank, and follows
a north-easterly course for two miles, leaving the Creek to the left. It then turns
north-westerly, and re-crossing Stony Creek at a swampy ford, reaches the Nechaco
Ferry at 7} miles.

{‘he Nechaco River is here about 525 feet wide, maximum depth of water ten
feet; current running five miies an hour over a sound gravel bottom. A small
island lies in mid-channel a littie below the ferry, and for some distance along the
right bank above and below this point the land is of good quality and pasture

abundant,

S —

m
a
be
ha



878.

3ritish
Pacific

‘oneral
ast of
n con-
¢ for a
ted, to
n east
Ques-
1 then
as far

ccupy

22nd
n the
neces-
ere to
:plora-
ircum-

e 30th
-ain at

ail by
point
1s ami
ir des-
schaco

where
12050,
nok as
1g the

Stony
ollows

turns
achaco

er ten

small
1g the
asture

"3

The stores, rigging and animals were crossed on the evening of the 7th, and we
started forward early next morning.

The trail, on leaving the river, ascends at once about 150 feet 1o a fine grassy
plateau of rich soil, suitable for profitable cultivation. At 4} miles from the river,
the northerr. edge of this plateau is reached, and the trail begins to ascend in a
northerly direction, the dividing ridge between the Rivers Nechaco and Stewart. The
summit is crossed at an altitude of 720 feet above the Nechaco, distant therefrom
about 10} miles. The descent to the Stewart River of 840 feet is made in 5} miles.
On the last mile the fall is 470 feet, but the trail in this locality seems to have been
carried over ground considerably above the average level of the surrounding
country.

Stewart River runs on asoft muddy bed with a sluggish current, and at the ferry
is about 600 feet wide. The river valley at this point is a little over half a mile in
width.

I'rom the ferry, the trail turns up stream and winds along the left bank 10 to 25
feet above water-level for three miles, when it begins to diverge from the river to the
right, and, ascending by three benches, gains at the fourth mile from the crossing a
sandy plateau, 240 feet above the level of the river. After following this plateau, at
nearly the same altitude, for three miles, the trail descends 70 feet into the valley of
Nine Mile Creek, which it crosses. It follows down the right bank of this creek,
through some rich grass and good land, for seven and a half miles, when it leaves the
creek and ascends to the east, passing the base of a rocky slide from which Stewart’s
Lake can be seen. The trail then runs along a hard rocky ridge for a short distance,
when, descending into the low plain, nearly on the level of Stewart’s Lake, it runs
N. 53° W. till reaching that lake at Fort St. James, a trading post of the Hudson
Bay Company, 463 miles from the starting-point at Stony Creek. We arrived here
on the evening of 10th July.

Leaving Fort St. James on the 11th, our route lay for five miles N.70° E. through
a narrow belt of fine grassy country, 170 feet above the level of Stewart’s Lake, or
2,400 feet above the level of the sea.

At the 57th mile a small stream about three feet wide is crossed. Here Sir Geo.
Simpson, Governor ot the Hudson’s Bay Company, camped in 1828, when travelling
from Fort McLeod to Fort St. James., The stream, from this circumstance, has bheen
dignified by the name of ¢ Governor’s River.”

Carrier Lake is reached at the 64th mile from Stony Creek. The trail skirts the
south shore of this lake for two and a quarter miles, and passes to the north of Round
Lake and Deadman’s Lake, over some high gravelly knolls and ridges, reaching
Salmon or Canoe River at 734 miles, but the trail turns to the left and crosses this
river by a shallow ford two and a half miles further up stream. We camped here on
the 13th, on a bench 110 feet above the level of the river.

On the 14th July our march was from Salmon River to Swamp River, a distance
ot 10} miles N. 20° K., over a poor, sandy, burnt country. The trail between these
points crosses White Mud River three times. 'This is a small, sluggish stream, 10 to
30 feet wide, bordered in many places by grass and spruce swamps, and running in &
narrow valley 150 to 200 feet below the general level of the plateau.

Swamp River is an insignificant sluggish stream, twenty feet wide. Its valley,
a quarter of a mile wide is soft and swampy. The ground on each side rises by
gravelly benches to the plateau which is here about 100 feet above the river.

From Swamp River to Carp Lake crossing a distance of eight and three-quarter
miles, the trail runs on a general bearing of N 656° E. The soil for thisdistance is of'
a sandy nature, and the surface of the country comparatively level. The watershed
between the Pacific and Arctic Oceans, occurs at the 90th mile, or four and a
half miles to the east of Swamp River, altitude 2,620 feet above the sea. Carp Lake
crossing is about 120 feet wide, and for 60 feet of this distance, mules have to swim.
The ground on cach side is hard and firm. This crossing saves a long detour round
the west arm of the lake. The lake itself is sbout six miles long north-east and
south-west, and from two to three miles wide. Its shore line along the east and

20,—10
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south sides is very irregular, and, with the exception of narrow flats along the shore,
the surrounding country is broken up into gravelly and rocky ridges.

Carp Lake drains into Long Lake by a crooked river forty to sixty feet wide.
This river is crossed at the 106th mile at a shallow ford near the outlet of Long Lake.
One mile below this crossing occurs a nearly perpendicular fall on the river of 130 fect.

I'rom the crossing of Long Lake River to within seven miles of Fort McLeod,
the trail passes through a high rough broken country, in many places much encum-
bered by fallen timber. Iroquois Ureek, running in a deep narrow valley, is crossed
at 108} miles. From the 112th to the 114th mile, the country falls 340 feet, to a sandy
plateau 75 feet above the lever of McLeod’s Lake. Along this plateau, the trail runs
on a bearing of N 28’ E for five and a half miles, v hen it descends from the plateau,
and crosses Long Liake River near its outlet, intc McLeod’s Lake, and a quarter of a
mile from Fort McLeod, which is veached at 119% miles from the initial point.
The party arrived here on the 16th of July, 17 days from Quesnelle.

The general character of the conntry through which the trail passes from Stony
Creck to Fort McLeod, is identical with that of the country for a considerable dis-
tance to the southward, It is intersccted by the three main rivers, Nechaco, Stewart
or Nacosla, and Salmon or Canos, running in a south-easterly direction. These
rivers derive their chief, and almost only sources of supply from the great lake area,
stretching easterly from the castern base of the coast range to the Arctic watershed,
and southerly from Lake Tatla in latitude 55° 30’ N. to Lake Gatcho, a distance of
175 miles.

The country in the neighbourhood of the route traversed, contributes but little
to swell the volume of the rivers above named. There are no lateral streams of any
importance, and consequently no lateral valleys sufficiently well marked to guide the
course or regulate the grades of a railway, and, although the land does not rise to
any great altitude, the location of a line would not be free from difficulty.

Throughout nearly the whole extent, but more particuiarly from Fort St. James
to McLeod’s Lake, the country is broken up l;ly narrow sandy and gravelly ridges,
and rounded hills rising from 200 to 500 feet above the general level, low boggy flats
and depressions containing stagnant pools, and small lakes, and small sluggish
streams running in all directions,

Between the Nechaco River and the valley of McLeod’s Lake, three watersheds
or summits are crossed, the particulars of which are shown in the following table:—

o 2
2 I cOl
From x Eastward to g | €1 RiseorFal. | g
| Ed | 2d | g | | 5
| Sdi S| m | 5
| = - A | A
e gy
 Feet. | | Feet. | Miles. | Feet.
' ' |
Nechaco River 2,270/Summit..... 2,9901 18 |Rise, 720 feet.. .......... 40
Summit..... . 2,090 Stewart River . 2,150|  5}(Fall, 840 do 168
Stewart River 2,150 Summit........ 2,790] 444 Rise, 640 do 1144
Summit. . 2,790 Salmon River, 2,630, 7 |Fall, 260 do 371
Salmon River.. 2,630 Summit . ... . . 2,800' 6? Rise, 270 fo 40
Summit 2,800 McLeoa’s Lake vuinanin l,HUOl Z$8,,i'<‘nl], 910 do ... 238

No difficulties of a more than ordinary character would be met with in crossing
the above rivers.

In projecting a line of railway through the country above referred to (that is
from Stony Creek to Fort McLeod), detailed and careful explorations would, no
doubt, obviate some of the difficultics now apparent. It may, however, be stated
with safety, that the alignment and grades would in avy case be objectionablo and

the quantities excessive.
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The timber on this tract of country is generally of an inferior quality. The
higher portions of the land are covered with the common black pine. Occasional
patches of good spruce are met with, and a few Douglas firs were noticed on the shore
of Round Lake, near the 67th mile. The lake shores are generally bordered by alder
and birch. Balsam seems to flourish, and attains to considerable size in the neigh-
borhood of Fort McLeod. A large area of the country has been desolated by fire.

The journey from Quesnelle to McLeod’s Lake was over a route long established
and well known, and we found few obstacles in the way of rapid travel. Eastward
of McLeod’s Lake, however, the country was known only as an Indian hunting
ground, and the information regarding it was both scanty and unreliable.

On the way out I made every endeavor to obtain some information in respect to
the locality ot the northern passes through the Rocky Mountains, and more particu-
larly in regard to the pass by way of Pine River. In this I was not very successful.
Nearly all the Indians had left for the mountains on their annual hunting expedi-
tions two weeks before my arrival, and I could find no one with anything like a
reliable knowledge of the Pine River Pass, nor could I get any positive assurance
that such a pass existed at all.

At Fort McLeod was an old Klootchman who, in her young days, had been
acquainted with the country in the neighborhood of the Rocky Mountains. Thislady,
with a sharpened stick, drew a rough map on the sand, and explained it to the best
of her ability. By the aid of broken English, Patois and Chinook, I was given to
understand that there were two streams, the Misinchinca and the Mischinsinlica,
tributaries of the Parsnip River, by cither of which I could reach a pass through
the Rocky Mountains. The former was the stream visited by the geological party in
the summer of 1875.

By following the Misinchinca it was said I would find at its source a lake shed-
ding its waters cast and west, and which formed the source of a river falling into the
“Great River,” near a ¢ Hudson Bay House.”

The route by the Mischinsinlica, the smaller stream, seemed the less satisfactory,
and all my efforts failed to elicit from my informant any idea of the comparative
altitudes at the sources of the rivers above named.

Having resolved to try the pass by the Misinchinca, arrangements were made
for the trip, and we left Fort McLeod on the 18th of July, the party now consisting
of cight persons in all, including three Indians, whom 1 hired with great difficulty
by the way.

The stores were sent by water down Pack River and up the Parsnip, to meet
the train at the mouth of the Misinchinca, about ten miles north easterly from Fort
McLeod, This enabled the pack train to move more rapidly over the rough and
swampy country bordering Pack River.

o travelled down t..e left bank of this river for t¥ oe miles, then crossed to the
1ight or east bank, reaching Tutia Lake in four miles, on the shore of which we
camped.  On the 19th we cut our way through the timber on the ridge between the
Pack and Parsnip Rivers.

This ridge, where crossed by the trail at the summit, is about 250 feet above Tutia
Lake. The ground rises rapidly from the lake, and after attaining the above altitude
runs out nearly level to the Parsnip River. A steep gravel bank fronts the river on
the west side, where the trail approaches it. Half a mile lower down the banks on
each side are about the same altitude, or 30 feet above the river.

A good crossing of the Parsnip could be effected here. The width would be about
800 feet; height of picrs, 35 feet; depth of water, 5 to 8 feet; bottom, gravel; cur-
rent, 3% miles per hour. To reach this crossing the line would have to bend north-
ward by an arm of Tutia Lake, which opens up the ridge or platean and affords the
means of crossing it at a lower level,

On the morning of the 20th we left the Parsnip River and journeyed up the
Misinchinca, keeping the left or south bank where the travelling was gomf, and
where could be seen faint traces of an Indian trail, which, however, soon ¢nded atan
old trapping camp, and we saw no more of it,
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Qur first camp on the Misinchinca (No. 20) was on a fine wide bench about 200
feet above the level of the river. This bench extends about six miles up the valley,
and lies mostly on the left or east bank.

From camp No. 20 the general upward course of the valley for eleven miles is
N. 25° E. The rise on this distance is very small, the current on the river being
hardly perceptible.

The valley at its entrance, and for some distance upwards, is enclosed by hills,
rising gently on each side, and in some instances green to their tops. Farther in,
however, the mountains assume a more bold and rugged character, with steep and
rough rocky slopes. The open sandy benches give place to low swampy flats, and
the river is hemmed in by dense thickets of alder and willow.

The difficulties of travel had now materially increased, several unsuccessful
attempts were made to carry the trail high up on the mountains, and for six days we
cut our way foot by foot through the dense jungle with which the valley at some
points is covered throughout its entire width.

Although presenting many obstacles to travel, the whole of this low land is
susceptible of reclamation by drainage, and seems gencrally well suited for agriculture,

On the 1st August we had reached a point thirty-one miles from Fort McLeod,
where the Misinchinca valley begins to rise rapidly, and the river shows innumerable
bars of sand and pebbles with many shallow rapids and drift piles.

Following up the valley from camp No. 29, we came in three-quarters of a mile
to the ¢ Atunatche,” a stream fifteen feet wide, falling into the river from the north-
ward. Beyond this a short distance the Misinchinca issues from a narrow gorge or
canyon, walled in by bluffs of rock and gravel.

In front and running in a north-west and south-east direction is a range of high
bare, rounded, limestone mountains. This range forms a barrier on the east side of
the Misinchinca valley, which turns sharply to tho southward, near the mouth of tho
Atunatche.

For five miles after passing this tributary, travelling at a low level being impos-

sible, the trail was carried along the west side, 500 feet above the level of the river,
on a well timbered bench, from which we found the d2scent to our camp, No. 30, of
2nd August, extremely difficult. This camp is 2,630 feet above sea lcve]l, the rise in
the last five miles being 380 feet.
- From the elevated peints on our route, during the nexi four days, we looked
anxiously for some lateral opening by which, at a practicable altitude, we might cross
the range on our left. The upward bearing of the valley was now a little West of
South, it was rapidly rising, and the distant mountaing, wherever a glimpse could be
caught of them through the thick woods, seemed high and rough and well patched
with snow. (

On the Tth August we had reached an altitude of 3,000 feet above the sea. The
valley had expanded into a wide swampy flat, while tho volume of the river had
materially decreased, and it was evident we were rapidly approaching its source.

Selecting one of the mountains on the left as being about the average altitude of
the range, I commenced its ascent at noon of the 7Tth, and had climbed but a few
hundred feet, when I saw that, as far the Misinchinca was concerned, our
exploration was at an end; for we were within a few miles of where the valley
branched out on every side into rocky ravines, l'ﬂiﬂintf abraptly into the mountains,

The last 500 feet of the ascent was made over loose limestone slide, on which
travelling was both difficult and precarious ; and at an altitude ot 5,550 feet above the
sea I reached the summit. The view on all sides was uninterrupted.

North-easterly from where I stood, and about 500 feet lower, was a small round
lake, one-quarter mile in diameter, shedding its waters eastward down a dark,
crooked, rock-bound valley. Looking farther to the eastward, the view was over a
rugged, rocky, mountaineus country; S. 40’ B, in the direction of the Fraser River,
very high mountains, all tipped with snow, stretched away to the limits of the
horizon.” With the exception of the rough peaks enclosing the valley of the Misin-
chinca, a low wooden country lay to the westward, To the north the country
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generally seemed falling; and I could clearly trace the valley of the Atunatche,
along the base of the main range from the southern bend of the Misinchinca, and
nearly in a line with the valley of that river. Yet the prospect in this direction was
not encouraging ; for the view through what afterwards proved a feasible pass, was
obstructed by the overlapping profile of the opposite mountains.

We seemed to be in the heart of the Rockies, and it was evident that no pass
need be be looked for to the southward; so I resolved to turn northward, and,
retracing our march to the mouth of the Atunatche, follow up the valley of that
stream, in the hope of being able to pass eastward round the northern limit of the
higher mountains.

Having, with the point of my bowie-knife, inscribed my name and purpose on a
smooth block of limestone, I descended the mountain, and came up with the party a
short distance ahead of where I le{i them. On observing the peculiar character of
the surroundings, and being hemn:ed in on every side by wind-fall, they had camped
early to wait for further orders. The barometer at this camp (No. 34) indicated an
altitude of 3,010 feet above sea, the distance from the Atanatche being 26 miles.

On the morning of the 8th August we turned back, and reached the mouth of
the Atunatche (altitude 2,150 feet) on the 10th; and the nextday we pushed on up the
ralley of that stream on a bearing of N. 12° E. The travelling was difficult; the
stream runs in a narrow gorge, and the grourd on either side is much broken up
into rocky and gravelly ridges, the general surface rising slowly to the mountains
on either side.

At threc and three-quarter miles wo reached the south end of Azuzetta Lake.
The rise in this distance is 270 feet; the altitude of the lake, which drains into the
Misinchinca, being 2,430 feet, and along its shore is some excellent grass.

We followed the ea-t shore of Azuzeita Lake to its north end, one mile and
three-quarters, and then kept along the valley in a north-west direction. After
passing a few beaver dams we crossed an open, sloping, grassy prairie, at the base of
the right-hand mountain, and noticed, 100 yards to the left, a stream ten feet wide,
running northward. On further examination I found that this stream issued from
the mountains on the west, and received the drainage of the last small lake or beaver
dam we had passed ; this proved to be the origin of the west or main branch of Pine
River, or Satchaca. The altitude of the summit, near the beaver dam above referred
to, is 2,440 feet above sea level

A mile from the summit brought us to a precipice, or drop, over 100 feet high,
stretching across the valley from side to side, down the face of which the pack train
scrambled with great difficulty.

The stream finds its way gradually to this lower level through a rugged rocky
canon. The valley at this point is about a quarter of a mile wide, with high rocky
bluffs on both sides.

For six miles from the summit the general course of Pine River Valley is
rorth-west, and it seemed at one time almost certain that we should be pushed west-
ward by the main range into the valley of the Parsnip, by an opening lying nearly
on our course ; but this proved to be the valley of a tributary from the north, upon
receiving which, the main river turns to the eastward.

About a mile below camp No. 42, or 14} miles from the summit, in about Lat. 55°,
25' N, and Long. 122°, 32’ W, the sandstone structure makes its appearance, and Pine
River may be said to be fairly beyond the Rocky Mountain range.

From the precipice up to this point the fall is about uniform, and the river runs
on a bed of thin slaty slabs.  Short low bluffs of shale and slate appear occasionally
on the banks.

The valley is thickly timbered with spruce and balsam of good quality, and
is sufficiently wide to admit of easy curvature. The flats bordering the river are in
places soft and swampy. :

Since leaving Fort McLeod, on the 18th July, we had been travelling through a
country almost entirely devoid of trails, and presenting every conceivable obstacle to
*he passage of a pack train, Day by day our small party toiled from morning till
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night in making a passable trail jor the snimals through fallen timber and over
swamps, and sometimes after a hard day’s work in chopping, brushing, bridging, etc.,
we had the indifferent satistaction of looking back only a mile or two to the curling
smoke of the previous camp fire. With incessant labor both men and animals were
becoming exhausted. The season was far advanced, and our position was by no means
determined with certainty. We were glad, therefore, to adopt the expedient which
now was presented of travelling in the river bed and on its numerous shingly bars,
taking to the woods only where the river was obstructed by drift piles or too deep
for travel. g

All the saddle animals were pressed into the packer’s service. Yet we cheerfully
exchanged the hard and continuous toil of hacking our way slowly through the
bush, for the discomfort of the more rapid mode of travelling, involving as it did,
wading sometimes for a considerable distance in the deep cold water.

One hundred and thirty seven crossings of the river were made altogether.

In this manner we made good progress till the 21st August, when the river
channel had to be abandoned, as the water had become waist deep, and fording the
1iver dangerous. g

At 55% miles from the summit Pine River receives a tributary about its equal in
volume from the south. The general upward bearing of the valley of this branch for
six or seven miles, at which point it seems to fork, is S. 20° E.,and its width averages
one and a half miles, Somo grassy slopes are seen on the west bank, but the valley
generally seems thickly wooded.

Nineteen miles below the middle branch the lower or east branch of Pine River
is reached. The east branch is slightly larger than the main river and more glacial
in appearaice. Below the Forks the riveris from 500 to 750 feet wide. The alti-
tude at the Lower Forks is 1,430 feet above the sea.

Between the middle and lower forks is a canon two and one-quarter miles in
length, of shelving sandstone, but its course is comparatively straight. A loaded
dug-out canoe, managed by one of our Indians, passed through the canon in safety,
and no difficulty was experienced in travelling on the grassy slopes above.

From the summnit of Pine River Pass to the lower forks the distance is seventy-
four and one half miles, and the fall 1,010 feet. With the exception of a few miles
at the summit, the valley between these points is generally favorable for railway
construction, In the upper part of the valley there would be some short rock
cuttinus, where spurs from the low, sharp, wooded mountains project into the river,
but on the lower portion theve are long stretches of level flats, where the work would
be very light.

On the 18th of August, about two miles above camp No. 44, and twenty-two
miles from the summit, an open alluvial flat was reached on the left bank of the
river, and a change in the character of the valley became apparent. Up to this
point, which is probably the extreme western limit of the “Fertile Belt,” no land
suitable for cultivation or settlement was seen east of the mountains.

From camp No. 44 to the canyon, a distance of forty-three miles, Pine River
Valley is from one to two miles in width. A very large proportion of the low land
in this distance is fit for scttlement, and the pasturage in the valley and in the north
hill slopes is of the richest description. Grass and pea-vine in profuse luxuriance,
with clumps of poplar and pine, cover thousands of acres, rendering this part of' the
country peculiarly attractive. From the canon to the lower forks the cultivable
land is less extonsive, but tho pasture equally abundant and rich. The country
abounds in large game, such as bear, cariboo and moose.

The hill slopes are, in many places, very distinctly marked by unbroken terraces,
rising in some instances 1,000 feet above the level of the river. Opposite camp No. 47,
and for some distance above and below it these terraces are most noiiceable. They
are truly parallel, and expose at their outer edges short bluffs of sandstone.

We arrived at the Lower Forks on the 28th August, and the following day made
preparations to strike eastward, as Pine River here suddenly turns to the north.

On the 30th we started up the east branch in the hope of finding some lateral valley
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from the eastward, by which the summit to the Smoky River might be reached  Weo
ascended the valloy for ten miles, when it became evident that it was useless to
proceed any further, as the upward course of the valley was west of south, and we
Lad evidently reached the southern edge of the plateau. Beyond could be seen
pretty high hills rising roughly from the east bank of the river.

For eleven miles above the Forks the east branch has dug out for itself anarrow
valley through the plateau. Rough, broken slopes of clay, sandstone and shale face
the river, with shelving slabs of sandstone near the water’s edge. The river margin
is strewn with lumps of coal, numerous thin seams of which are seen in the tace of
the blufts. The average height of the plateau above the river is 500 feet.

At noon on the 31st August we left the east branch and kept a course nearly
due east. After passing the north end of a ridge running north and south, we
reached a largo stream coming from an easterly direction. Following up this stream
to its source, through a wide valley, a summit 3,050 feet above the sea was
crossed, and a little farther on we came to a small stream running eastward, which
was followed for seven and one-half miles to camp No. 59, where the stream turns
northward. The last five miles we travelled on a good Indian trail, on which were
marks of horses, and by the side of the stream we noticed numerous wigwams.
At camp No. 59 was found the entire skull of a buftalo.

From this camp we kept on, as nearly as ~.ossible, an easterly course, travelling
occasionally on an Indian trail. After crossing a low ridge and several tamarac
swamps, we reached, at four miles from Camp 59, a sluggish muddy river, 100 feet
broad, running north, and no doubt falling into Pine River. Two miles east from
this river we made Camp 61, at the foot of a pretty high ridge lying directly across
our course. The altitude of this camp is 2,300 feet above the sea, and its distance
easterly from the lower forks of Pine River, thirty miles.

From the time we left the east branch we had evidently been travelling along
the southern limit of the plateau; for necar at hand, on our right, rose hills and
ridges from 700 to 1,000 feet above the general level, while the country to the north
looked comparatively even. In the vicinity of “ Buffalo Creek ” the land is good,
and the pasturage very rich.

The safety of the muies had now to be taken into consideration. They were 650
long miles from their winter pasturage at Kamloops, and the higher mountains had
received, some time ago, their winter coats of snow.

Notwithstanding the never-ceasing attention of the most careful and industrious
of cargadores, the animals were very much bruised and fatigued. For fifty-one days,
often on scanty fare and with little rest, they had been by turns scrambling along
rocky slopes and over fallen logs, breast high, floundering across swamps, or stum-
bling among the slippery boulders of the Misinchinca and Pine Rivers. Without
the train I could do nothing, for the Indians refused to pack, and were besides be-
coming otherwise troublesome. They were in a strange country, far from home,
and tor sometime back had been using every means to dissuade me from continuing
my journey eastward, at the same time making implied threats of returning' home
by themselves. I was very anxious to reach the summit to Smoky River ; but there
was high ground in front of us, and we would have been compelled to deflect still
more to the north; besides, the country was much encumbered with fallen timber,
and our progress eastward must have been very slow.

It was intended that the pack train should be at Quesnelle not later than the
20th October, as beyond that time it could nct be considered safe in the woods. By
this arrangement there was now left a margin of only a few days, and, under the
circumstances, I judged it best to turn homewards.

We left Camp No. 61, for Quesnelle, on the Tth September, and reached the
Lower Forks early on the 10th. On the 11th I examined the river for six miles
below the Forks, and next day we started up stream on our homeward march.

In passing, I ascended Table Mountain, from the top of which an extended view
was obtained-—and the following notes taken rospecting the surrounding country :-—
S. round to 8. 80° E, many low hills rising from the plateau 500 to 1,500 feet ; S. 80°
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K. to N. 60° I3, hills gradually flatten ; N. 60° E. to N. 15° W., a comparatively level
country ; N. i5° W, very high peaks distant 40 to 50 miles (These are no doubt
the southerly peaks of the high range in the great bend of the PeaceRiver.) N.15° W. to
S.70° W., a flat country for 30 to 40 miles, beyond which rise high rough monu-
tains well patched with snow ; 8. 25° W., up the valley ot the middle branch
towards the source ot the Misinchinca, high snowy mountains. All the country to
the south rough and irregular,

From the above observations it is evident that no satisfactory line of railway
to the eastward need be looked for, independent of the Pine River valley, as far as
the Lower Forks, or to the south of a line bearing N. 60° K. for some distance from
the latter point.

The height of Table Mountain is about 8,500 feet above the sea.

On the morning of 16th September, the thermometer (Fahr.), stood at 22° above
zero, and the weather looked threatening. We therefore pushed on with all speed,
and reached the summit on the 20th. The snow line was then within 400 feet of the
valley, and the weather boisterous, with occasional showers of hail.

f’m-snip River was crossed on the 26th, and the following lay, during a heavy
snow storm, we arrived at Fort McLeod, 16 days from the Lower Forks of Pine River.

On the 29th,with the thermometer at 8° above zero,the pack train was despatched
to Quesnelle, under instructions to proceed as rapidly as possible.

The train arrived at Quesnelle in safety on the 15th October.

After settling some difficulties with our three Indians, who insisted on returning
with the pack train to Fort St. James, I proceeded by canoe to the mouth of the
Mischinsinlica for the purpose of examining the valley of that stream and ascertain-
ing if' a practicable route existed in that direction to the valley of Pine River,

The Mischinsirlica falls into the Parsnip River, about ten miles below the Mis-
inchinica. It is about 15 feet wide at the mouth, and its valley for eight miles up is
favorable.

Beyond that distance the valley gradually becomes narrower and stecper, and at
sixteen miles from the Parsnip branches out into the high rough moantains which
lie on the west side of Pine River. A very indistinct Indian trail was followed up
the Mischinsinlica for ten miles, where it ascended the left hand mountain and was
seen no more.

Returning to the Parsnip on the 4th October, on the 5th we started up that
river with the object of ascertaining the character of its valley and examining the
eastern slope of the ridge between McLeod’s Lake and the Parsnip.

During the night of the 4th the thermometer fell to 7° above zero, and we were
much hindered by float ice in the river. On the 8th we had reached a point thirty-
three miles above the Misinchinca. For this distance the valley of the Parsnip River
is flat and wide, and in every respect favourable. The ridge on the east, towards
McLeod’s Lake is from 500 to 1,200 feet above the level of the river, and does not
seem to present any serious obstacles to a line across it from East to West, were such
desired.

At noon on the 8th we turned down stream and reached Fort McLeod by way of
Pack River and Tutia Luke on the 10th.

It now remained for me to examine tho route by way of McLeod's Lake and
Crooked River or Chucaca to Summit Lake, and thence by way of Salmon River to
the located line on the Upper Fraser.

We started from Fort McLeod by canoe on the 11th October, at 10 a.m., and
entered Summit Lake on the 14th at 11 am. For some distance before reaching the
lake we had to break our way through the ice. The navigation on a great portion
of this route is excellent. The river in many places forms a natural canal, in others
it opens out into lagoons and small deep lakes. There are, however, not a few shallow
difficult rapids, affording barely sufficient depth of water to float a canoe, and insome
portions of its course the windings of the river are interminable.

The adjacent country is generally flat for some distance on each side, and thickly
wooded. On the west shores of McLecd’s Lake, which is about fourteen miles in
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length, the hills are rough bat not high, sloping irregularly to the lake. The slopes
on the east shore are more uniform, “and loss steep “and broken. The shores of the
various lakes are deeply indented by namerous bays and narrow arms, but the pro-
montories thus formed are gencrally low, and by undulating grades could be erossed
near the foot hills.

Rock appears on the east hill slopes at several points, but, generally, this would
not interfere with railway location. On the upper portion of Crooked River the
country is of a gravelly character; in some places rising in benches fifty to 100 foet
above the river.

The distance from Fort McLeod to the upper end of Summit Lake, omitting the
many windings of Crooked River, is about sixty miles, and the rise hetween those
points is 160 feet. On a line this would be pretty uenly distributed throughout the
whole distance. J

The altitude of Summit Lake is 2,050 feet above the sea. Its length north and
south is about five miles by four miles east and west.  The waggon road across the
Griscome Portage from Fraser Rivor, strikes the lake at the south-east corner.

From the west end of the lake to Salmon River the distance by a good trail is
only two and three-quarter miles, and the country is comparatively Tevel. The
watorshed between the Arctic and P(wnhc Oceans is crossed one and a-quarter
miles from Summit Lake, at an altitude of 2,160 feet above the sea.

We hauled our canoe and packed our bmr'raw across this portage and started
down Salmou River on the 16th October, reaching the Iraser ear l.) on the 18th;
Quesnelle on the 19th, and Victoria on. the 27th.

I closed my track survey on Division N| location ™ 1876, at the crossing of
Salmon River bench, mark No. 106 ; altitude, 1915-46.

The valley of Salmon River, from the east end of the portage to the Iraser, is
from one half to one and a-half miles wide, and about 200 feet below the general
level of the surrounding country. It is thickly wooded with fir and cottonwood.
The channel of the river is very crooked and much obstructed by drift piles, which
render navigation, more especially at a low stage of water, very tedious. There are
a number ot sliding slopes and blutls of clay and gravel at the elbows of the river,
and many gravel flats on both sides five to thitty feet above high-water mark.

The lppl()\lmdlg position of a line along the route ewplmml from the railway
surveys on the Uppm Fraser by way of Pine River Pass to the Lower Forks of Pine
River, a distance of' 187 miles, is shown on the acco npanying plan by a red line. This
route is well marked out by the natural pln_)ﬂ(“ll features of the country, and the
following brief notes, with respect more especially to the general grades obt: vinabie,
may be useful.

Grades.
Distance
—_— | in
| Miles. Ascending | Descending
i | Feet Feet
; “ per Mile. per Mile
From Division N. location up Valley of Salmon River to Sum-
mit on Portage.......cc.... 12
From Summit on Portage to West End of ‘iummn TLake.. 3
From West End of Summit Lake to Outlet of same.. 4
Outlet of Summit Lake to North End of McLeod's Lake.... G4
From Vorlh End of McLeod’s Lake to Tutia Lake at the 8oth
................ 6 |.evevecensnnrennn 5
Frcm the 80th Mile to oummlt of Rldge between Pnck and Par-
snip Rivers ..... ., : 6 33
From the Summit of lhdge to the Cro g of Pa ! b2 P
From Crossing of Parsnip River to brossmg of stinchmm
near Mouth of Atunatché ..... R e e 19 15
From Crossing of Misinchinca to South End of Azuzetta Lake 4 53
From South End of Azuzetta to Summit of Pine River Pass.. 2 + ‘
From Summis of Pine River Pass to Lower Porks .......coe eesueens L SR 14
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For the first 106 miles the works would be mostly in gravel, From the 106th mile
there would be some heavy work along the Atunatché, with considerable rock-cutting
and probably some tunnelling near the precipice from which, to the Lower Forks,
seventy-three and one-half miles, the works would be generally light, with a few rock
cuttings. !

The crossing of Pine River below the Lower Forks would be 1,200 feet wide, and
seventy feet above the river, and some heavy work might be expected along the
river slopes in gaining the plateau to the eastward.

Finally, the following may be noted as the salient facts ascertained from this
exploration, viz. :

That a depression occurs in the Rocky Mountain range, extending from 55° 15/,
to H55° 45, North latitude,.

That a pass exists in this depression which, together with its approaches from
east and west, is, with respect to railway construction, of a generally favorable
character.

That the summit of this pass is 2,440 feet above the level of the sea, which summit,
for the sake of convenient comparison, it may be observed, is 1,293 feet lower than
that of the Yellowhead Pass; 1,065 feet lower th.n the watershed between the Fraser
and Homathco Rivers ; 660 feet lower than the summit to Dean Channel ; and, to carry
the comparison a little farther, 5,802 feet lower than the highest point on the Union
Pacific Railway.

I am, Sir, your obedient servant,
JOSEPH HUNTER.

Marcus Smith, Esq.,
C.P.R. Survey.
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APPENDIX H.

CANADA AND ITS VAST UNDEVELOPED INTERIOR,

BY SANDFORD FLEMING, C. M. G.

Read before the Royal Colonial Institute, London, England, 161h April, 1878,

(EXTRACTS.)

“ Having mentioned some of the events which ushered in the birth of the new
Dominion, it will now be my purpose to furnish in a conciso form a general account
of the great region embraced within its limits, all of which is under the control of
the Canadian Government. As a preliminary it seems proper that I should refer
to some of those early discoverers and daring travellers who gave to the world the
first knowledge of the country.

Last session, Mr. Fraser, when he addressed the Institute, referred {o Sebastian
Cabot, who touched the east coast of Labrador so long ago as 1496, and to Jacques
Cartier who, in command of two or three French vessels, sailed up the St. Lawrence
in 1534, and proceeded to establish trading posts which proved to be the beginning
of the old province of Canada, now Quebec. Attention being now directed to a more
extended field, in fact, 1o the northern half of North America, our inquiries must
necessarily take a wider range, and embrace discoveries on the Pacific, on the Arctic,
as well as on the Atlantic coast.

In the fifteenth century, when the Continent of America was first discovered,* the
dimensions of the globe were but imperfectly known. Its circumference was thought
to be much less than it has since proved to be, and the newly-discovered land was
supposed to be the eastern shores of Asia. Spain and Portugal were then the great
maritime powers of the world, and they agreed under a Treaty of Partition founded
on a bull issued by Pope Alexander VI, in the year 1494, that the Spaniards should
possess exclusive control over the western route to Asia, while the Portuguese should
communicate through eastern channels. The question of jurisdiction having thus
been settled and stamped with the authority of the highest power in those days, the
Portuguese pursued their discoyeries to the east by way of the Cape of Good Hope,
while the Spaniards endeavoured to find their way, in a westerly direction, through
new seas and unknown lands, o India. The Spanish ships cruised along the Atlantic
coast of America in the hope of finding their way to the south of Asia. In 1513 the
Isthmus of Darien was crossed, and three years afterwards Spanish navigators
penetrated the Straits of Magellan; and thus the Pacific Ocean was discovered at
two widely separate points.

In 1592, Juan de Fuca is reported to have followed the Mexican and Californian
coasts until he reached the broad inlet of the sea which te this day bears his name,
and which forms the southern limit of Canada on the western ocean. KEight years
after the alleged discovery by Juan de Fuca, Henry Hudson ascertained the exist-
ence of a great inland sea accessible from the Atlantic side ol the new continent.
From Hudson’s Bay it was confidently expected that some passage would speedily
be found which would enable ships to traverse from the Atlantic to the Pacitic and
thus shorten the voyago from Hurope to Asia.

* Columbs landed on S. Salvador or Watling's Island, on the 12th of October, 1492,
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In 1669 the whole region surrounding Hudson’s Bay was granted by the British
Crown to the society of merchants ever since known as the Hudson’s Bay Company,
who, after thoroughly exploring its shores, failed in discovering an outlet to the west,

The first civilized men who pierced the interior were probably French aventurers
and traders from old Canada, while the whole country was yet in possession of
France. A record of the exploits of these men, who, without the slightest previous
knowledge of the territory, penetrated among numerous savage tribes, would be of
thrilling interest. They passed from the St. Lawrence through the great lakes
Huron and Superior, and by the innumerable intricacies of streams, lakes, and
portagesto Lake Winnipeg. Thence, they passed up the River Saskatchewan to
about the 103rd meridian, where they planted their most distant trading post some
2,000 miles from the then colonized parts of Canada.

In 1679, almost two centuries ago, Robert Chevalier de la Sale entertained the
idea of finding a way to China through the lakes and rivers of Canada. His expe-
dition set out in the frail canoes of the natives, his point -of departure above the
rapids on the St. Lawrerce, noar Montreal, being named, as it is still named, * La
Chine,” in allusion to the daring project to reach from that point the land of the
Chinaman. Half a century later the attempt was rencwed. In 1731, Pierre Gauthier
de Varennes, under the auspices of Charles, Marquis de Beauharnois, Governor of New
[rance, commanded the expedition, and although he failed to reach the Pacific
Ocoan, he was the first to reach the Rocky Mountains,

In 1762, Fort La Rouge, close to the site of the present Iort Garry, was an
established trading post.  Soon after this, the conquest of Canada extinguished French
possession and terminated French exploration in the western wilderness. Xven
the French missionaries, who were the first to preach the Gospel to the aborigines,
abandoned the country, and did not resume the work for nearly sixty ycars.

A hundred years after the grant to the Hudson’s Bay Company, one of their
agents, Mr. Samuel Hearne, was commissioned to examine the interior. Between
1769 and 1772, that early explorer made journeys on foot and in canoes 1,000 miles
westwards from the place of his departure on Hudson’s Bay, He discovered Great
Slave Lake and other large lakes, and traced the River Coppermine to its mouth.

Exactly a hundred years ago, and in the year before the sad end of onc of the
most distinguished of navigators and discoverers, Captain Cook touched at Nootka
Sound, on the western coast of Vancouver’s Island, claimed its discovery, and
after remaining there a few weeks, sailed along the coast to Behring Straits.

After an intermission of eleven years, Alexander Mackenzie, in the service of
the North West Fur Trading Company, set out on an important exploration of the
interior. Between 1789 and 1793, that intrepid traveller discovered the great river
which justly bears his name, and followed it to the Arctic Ocean. He ascended the
Peace River {o its source, was the first civilized man to penetrate the Rocky Moun-
tains, and passed through to the Pacific Coast, This traveller inscribed in large charac-
{ers on a rock by the side of Dean Inlet, the words—“Alexander Mackenzie, from
Canada by land 22nd July, 1793.” @n the same day that Mackenzie painted that
memorable inscription by the side of the Pacifie, Captain Vanconver was pursuing his
examination of the coast about two degrees further north. A short time before
Mackenzie emerged from the interior, Vancouver had visited the spot where Macken-
zie slept but one night within sound of the sea. Thus these two distinguished
travellers, from opposite directions, and engaged in totally different pursuits, dis-
covered precisely the same place, and by a remarkable coincidence all but met each
other.

In 1806, Simon Fraser crossed the Rocky Mountains from Canada, and descended
the great river of British Columbia which, in his honour, was named aftor him. Tt was
my good fortune many years ago toread Fraser's original manuscript journal, then in
the hands of his son. I have since witnessed the foaming rapids and boiling whirl-
pools of that wildest of all large rivers, and | cannot be surprised that not many
have attempted, and that still fewer have succceded, in following in the wake of Simon
Fraser from the source to the mouth of the mighty stream. Twenty-two years after-
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wards, however, Governor Sir George Simpson made the daring attempt. In 1828 he
stepped into a canoe at York Factory on Hudson's Bay, and stepped out of the frail
craft some time afterwards at the mouth of the River Fraser, having in the interim
traversed the interior, and carried the canoe, as Mackenzie did before him, from the
source of Peace River to the great northern bend of the Fraser,

This celebrated traveller, in his journey round the world in 1841, again crossed
the northern half of America. His course was by the St. Lawrence, the Ottawa,
Lakes Nipissing, Huron, Superior, and by the canoe route to Lake Winnipeg. Then
across the prairie vid the Saskatchewan to the Rocky Mountains and by Kootenais to
the Columbia River.

In June 1843, (‘nr(nin (now General Sir Henry) Lefroy arrived at Red River,
passed through to Lake Athabasca, and there remained from the middle of October to
the end of February following, engaged in meteorological and magnetical observations.
In March 1844 he started for Fort Simpson on Mackenzie River, whore for several
months his time was occupied in similar pursuits.

The north-west passage, a problem which had alrcady baffled the energy and
skill of navigators, remained unsolved at the beginning of the present century, and a
series of attempts was made to throw light on the gloom which surrounded it. Some
of these efforts assumed the forms of expeditions by land, traversing the rezion which
now constitutes part of Central Canada, and therefore call for further notice here. The
reference to them must be brief, but the indomitable perseverance and heroic endur-
ance which they developed and displayed, demands a passing tribute to names which
will ever be familiar in Canadian and Arctic story.

In 1819, an Arctic land expedition was organized under the command of Captain
Franklin. That officer ll':l\'el]C([. vid Red River, to Camberland House on the Saskat-
chewan, and thence by Fort Chipewayan, Fort Enterprise, and the River Coppermine,
to the Arctic Coast. This expedition was marked by frightful suffering and loss of
life.

In 1825, Franklin started on a second expeditian. Having reached Ontario, he
passed, vid Lakes Huron and Superior, to Red River, and thence traversed the country
to Great Bear Lake, where he wintered. The following year he pursued his journey
to the Arctic coast, vid Mackenzic River.

In 1833, Captain Back, on an expedition in search of Sir John Ross, passed from
Montreal to Liake Winnipeg and thence to Fort Reliance, where he wintered ; after
which he followed the Great Fish River to the Arctic coast.

In 1836, Messrs. P. W. Dean and Thomas Simpson, at the instance of the Hudson
Bay Company, started overland from Red River on a joint expedition. They spent
the years 1837, 1838, and 183Y in explorations on the northern coast. They joined
the surveys of Franklin and Beechey at Point Barrow in Behring Strait, and those of
Franklin and Back between the Coppermine and Great Fish Rivers, making the
longest boat voyage in the Arctic seas on record.

In 1845, Dr. ?{uc took his departure from Lake Superior on the breaking up of
the winter, passed by the common route to Red River, by Lake Winnipeg to Norway
House and thence to York Factory, where he wintered. A year afterwards ho wintered
at Repulse Bay without fuel, and subsisted with his party for twelve months on food
obtained with the gun and spear. He united the surveys of Ross and Parry, a
distance of about 700 miles, and made the first long sledge journey performed in that
part of the world, the total distance being nearly 1,300 miles.

In 1848, Sir John Richardson, who had already made two overland journeys with
Sir John Franklin, made a third in search of that lamented travellor. On the last
occasion he was accompanied by Dr. Rae. The two volumes published by Richardson
on his return afford evidence of the minute scientific observations made in that part
of Canada traversed by these celebrated explorers, and supply ample proof of the value
of their labours,

In 1849, Dr. Rae, alone, passed down the River Coppermine, pursuing the object
of discovering Franklin with unabated vigour.

In the following year, Dr. Rae renewed the search. He wintered at Fort Confi-




dence, Great Bear Lake ; descended the Coppermine River ; travelled over ice nearly
1,100 miles, at an average rate of from twenty-five to twenty-six miles a day ; and
made the fastest long Arctic journey vhich has ever heen known. Subsequently,
on the same expedition, he made a boat voyage almost rivalling that previously made
by Dean and Simpson.

In 1853 and 1854 this indefatigable and justly celebrated traveller, Di. Rae, was
again in the field. Again we find him wintering at Repulse Bay, living nearly
altogether on the produce of the gun, the hook, or, the spear. He made another
sledge journey of over a thousand miles, and joined the surveys of Dean and Simpson
with those of Ross west of Boothea, On this occasion Dr. Rae was so far successful
as to set at rest all doubts as to the sad fate of the Franklin expedition. For this
the promised Yeward, £10,000 sterling, was presented to him and his men.

With the exception of a final exploration made in 1855 by Messrs. Anderson
and Stewart, who passed down the Great Fish River, this ends the record of
overland Arctic expeditions, It cannot be denied that, notwithstanding all the toils,
perils, and privations inseparable from them, these expeditions have resulted in
fuilure and disappointment in regard to the main object fov which they were under-
taken, viz, a north-west passage for ships. They have incidentally, however, given
valuable additions te our knowledge of the country, and made important contribu-
tions to science.

These various overland Arctic expeditions, of which I have presented but an
outline, extended over a period of thirty-six years. But for them the northern
regions of Canada would not have been so thoroughly explored. We have now a fair
knowledge of the northern coasts, with all their silent and peaceful grandeur, far
away from the feverish bustle ef busy men. The more Arvctic portions of the Domi-
nion are probably destined to remain for ever undisturbed by the hum of industry,
and to continue, as Providence has hitherto kept them, with all the charactervistics
of snow and solitude which mark the landscape in high latitudes.

While investigations were being proceeded with during a series of years in the
northern parts of British North America, in connection with the all but futile
attempts to find a north-west passage between the Atlantic and Pacific oceans, it
was not until a comparatively recent period that special attention was directed to
the southern and far more valuable portions of the country.

Between the years 1819 and 1855 the northern districts were traversed in many
directions, It was only subsequent to the latter date that regularly crganized efforts
were made to gain information respecting the country nearver home.

In 157, on the recommendation of the Royal Geographical Society, Her
Majesty’s Government sent out an expedition to explore the country between Lake
Superior and the Rocky Mountains, It was placed under the command of Captain
Palliser, who, with a staft’ of scientific men, remained pursuing his investigations
until 1859. Reports of the highest value were published on the return of the
Expedition.

The Government of the late province of Canada likewise sent out an expedition
in 1857, Its object was (o survey the canoe route between Lake Superior, and the
Red River settlement. Messrs. Dawson and Hind, who were in charge of distinct
branches of this expedition, pursued their investigations during 1857 and 1858, cxtend-
ing them as far west as the south bianch of the River Saskatchewan.

In the same years, 1857 and 1858, Captain Blaxsiston, at the instance of the
Royal Society, was engaged in meteorological and other scientific observations. He
began at York: Factory, on Hudson’s Bay, passed inland to Lake Winnipeg, and
thence by the Saskatchewan to the Rocky Mountains.

Other travellers, who were not directly commissioned by the Imperial or
Colonial Governments, passed through the country, and on their return added valu-
able contributions to the general stock of information. In 1859 and 1860 the Earl
of Southesk followed the Assiniboine and Saskatchewan valleys to the Rocky Moun-
tains, and some years afterwards gave the public the benefit of his observations. In
1862 and 1863, Lord Milton and Dr. Cheadle crossed from the Atlantic to the Pacific
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by the Yellow Head Pass and Thompson River, performing a journey in which they
wero exposed to perils and narrowly escaped disaster. The volume, *“'The North-
West Passage by Land,” published on their return to England, is one of the most
charming among modern books of travel. In 1864 we again find Dr. Rae at work,
On this ocersion he had abandoned the Arvctic regions in favour of a more southern
journey. He crossed as Milton and Cheadle did in the previous years, vid the
Saskatchewan to Téte Jaune Cache, but, unlike them, he turned at this point to follow
the Fraser, in place of the River Thompson ; finally reaching the Pacific coast,

[ ought not to omit to mention Messrs. Douglas and Drammond, both botanists
who spent some time in the country, and David Thompson, after whom ths River
Thompson is named. He was for many years in the scrvice of the IHudson’s Bay
Company as astronomical surveyor. To his labours we ave indebted, to no small
extent, for our geographical knowledge of much of the interior.

I should do injustice to the missionaries who have gone forth at different times
to Christianize and civilize the native tribes, did I overlook the part they have taken
in throwing light on the physical features of the several regions they have visited.
Ministers of the Anglican, Wesleyan, Presbyterian, and Roman Churches have each
and all done their part. To French clergymen of the last-named Church we are

serhaps chiefly indebted. Nearly a hundred and fifty years ago Pierre Arnaud, on
]lis first intercourse with the Indians, fell a victim, together with one of the brothers
Verandrye and party on their way between Lake Superior and Red River. Canada
owes much also to the learned Archbishop Taché, whose travels during a sojourn of
over thirty years have been extensive, and the results of whose observations in many
parts of the far interior have been given to the world.

This brings the list of the principal explorers, as far as I have been able to learn
their names, and the record of the various independent discoveries which have
been made, up to the period when the whole territory formerly known as British
North America came under the name and jurisdiction of Canada. As I before men-
tioned, the Imperial Act by which British Columbia and the Hudson’s Bay Territory
entered the Dominion, came into force in July, 1871. On that day, strong engineerir
parties were sent out by the Government of Canada to explore the whole region intcr
vening between the seat of GGovernment at Ottawa in the eastern provinces and the
Pacific coast at the west. The object was to obtain more complete information
respecting the country, and find a line to be followed by a trans-continental railway:.
The engineering force engaged in this work has been about a thousand men of all
grades. The surveys have been continued from 1871 up to the present time. I have
been myself intimately connected with it, and therefore it behoves me to refrain
from saying much with respect to the manner in which the work has been done. I
may, however, be pardoned for alluding to the éarnestness and determination of the
Government and people of Canada with respect to the development, as rapidly as
possible, of the magnificent country which has come under their ¢ontrol. An instance
may be given in connection with the surveys. After three years bad been spent
by the engincers in exploring every part of a wild, uninhabited, and roadless country,
extending a distance of about three thousand miles, a great amount of exact engi-
neering information had been obtained at a heavy cost, when a serious and discou-
raging disaster occurred. In 1874, in mid-winter, the building in which were deposited
the field note-books, the unfinished plans, and nearly all the other information accu-
mulated, was destroyed by fire, and nearly every scrap of paper was consnmed ; and
thus the labour of three years, and results which had been obtained at a cost of about
£300,000 sterling were lost. Nothing daunted, the order was given to begin the
work of surveying afresh. It has been vigorously prosecuted up to the present time,
and | can now point to some of the results as being highly satisfactory.

[ shall not attempt to weary you with even an outline of the details of the work
which already fiils volumes ; I will simply allude presently to the general information
which has been acquired, showing, perhaps, some of the more important results which
have been obtained. It will, however, enable the members of the Institute to form
some idea of the labour which has been expended on this survey when I inform them
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that the total length of explorations made during the last seven years exceeds
47,000 miles, and that no less than 12,000 miles have been laboriously measured by
chain and spirit level, yard by yard, through mountain, prairie, and forest. To men-
tion that the Canadian Government has, on this special examination alone, expended
about £700,000 sterling, will not fully convey a correct idea of the energy and
determination displayed.

Besides extensive land surveys in Manitoba, the boundary line between Canada
and the United States has been defined from end to end. This was done by a joint
Commission appointed by both countries; the British section of the Commission being
in command of Major D. R. Cameron. The work occupied three years, and tho
reports furnished on its completion, including scientific papers by Captains Anderson,
Featherstonhaugh, and George M. Dawson, have largely extended our knowledge
of that portion of the country adjoining the southern boundary line from the Lake
of the Woods to the Rocky Mountains. A boundary survey west of the mountains
had been previously effected.

The foregoing sketch of the early discoveries of different independent portions of
North America which together make up the Dominion of Canada, and the reference
to the various explorations and surveys which, from time to time, have been made in
different parts, will enable members of the Institute to judge of the value of the
information, geographical and physical, which has been acquired respecting much of
the country. The several provinces on the Atlantic sea-board, and the valley of the
St. Lawrence are well known, and have already been described at a former meeting.
The southern margin of the country, extending from these provinces westwards to
the mountains, have been examined with the greatest care by the Royal Commission
appointed to define the boundary between Canada and the United States. The
Canadian coast on the Pacific, with its many deep fiords, flanked in some instances
by mountains reaching the limits of perpetual snow, has been the subject of repeated
explorations. The northern side of the country, with its long summer day and its
equally long winter night, has been visited in nearly every part by brave inde-
fatigable men, who, after perils and privations of no ordinary kind, have mapped it
out, and left it again to tho silence and desolation which pervade the Arctic circle.
The interior is so vast that it cannot be said to have been completely examined.
There are still some districts where the foot of civilized men has not yet stepped;
but, as I have shown, explorers have forced their way in many directions ; adven-
turous men have penetrated tho gloomy recesses of the primeval forest, have peered
into the rocky fastnesses of the mountains, and, with unflagging toil and unflinching
endurance, have gained for us a general and reasonably correct knowledge of much
of the country.

I shall not trouble you with many details, but shall endeavour only to lay
before you a very brief and condensed description of the general physical
characteristics of the several great divisions of the territory compiised within the
limits of the Dominion. In the first place it is important that a perfectly cloar and
correct conception should be formed of its extent. If we open an ordinary atlas and
overlook the parallels of latitude and longitude, for the moment, all countries appear
very much about the same size. Scales and projections are adopted to suit the con-
venience or fancy of the publisher. Large countries are made small, and small
countries are made large, to suit the size of the book ; and thus strange misconceptions
are often formed. If, however, we take a large terrestrial globe upon which all the
land and water on the earth’s surface are depicted on precisely the same scale, our
ideas will be corrected. If on the surface of the globe we draw on one sheet of
tracing paper the outlines of Canada, and on another the outlines of kurope, and
then proceed to lay the one over the other, so as to cover so much of the land in
each case as possible, and if we go on to measure and make allowanco for portions
left uncovered, we sholl find that Europe somewhat exceeds the area of Canada, but
that the excess is not great. Lest it be imagined that Canada has an undue share of
the region of ice and snow, we may exclude from the comparison all the land within
the Arctic circle in both cases, and still we find that Canada covers fully more of the
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carth’s surfaco than the comprised areas of European Russia, Lapland, Norway,
Sweden, Penmark, Holland, Belgium, the British Islands, France, Switaerland,
Germany, Austria, Turkey, and all the principalitios between the Adriatic and Black
Seas; in fact, it we leave out Spain and Italy, Canada appears to equal in area the
remainder of Europe.

Of course, this is a comparison simply of extent; it has no veferenco to woil, or
mineral resources, or to climate. These features will be briefly considered presently.

[t has been found convenient in describing the general characteristics of Canada
to divide it into three great regions. Its leading botanical, geological, and topogra-
phical features suggest this division. One region, except where cloared of its timber
by artificial means, is densely wooded, another is wooded and mountainous, the third
is avast lowland plain of a prairie character. The Mountain Region is on the western
sidej the Prairie Region is in the middle; the remainder, which embraces the settled
provinces on the St. Lawrence, originally covered with a growth of timber, may, for
the sake of simplicity of description, be considered the Woodland Region.

[ shall first consider the Praivie Region. If we place before us an orographical
map of North America, it will be noticed that a great continental plain strotches
north and south between the Gulf of Mexico and the Arctic Ocean. It is bounded
on the western side throughout its whole extent by the Rocky Mountain zone, and
on the castern side in part by a less elevated region, the Appalachian zone. This
great plain oceupies the whole of the continent of North America between the
western and castern mountain ranges. It is divided by its river systems into three
perfectly distant drainage basins,  One drains to the south into the Gulf of Mexico,
another north into sub-Arctic waters, and the third cast into the Atlantic by the
channel of the great river St. Lawrence.

Of these three basing, that cf the St. Lawrence is by far the smallest, and the
northern is fully as large as the other two together. The St. Lawrence basin, on
the boundary between the United States and Canada, occupies part of both countries ;
the southern basin is almost wholly in the United States ; the northern basin is almost

wholly in Canada; and the line of contact between the two latter basins is in part
approximately coincident with the 49th parallel of latitude—the southern limit of
the interior of Canada. It will thus be seen that the great continental plaiu of North
America is divided naturally, as well as artificially, through the centre. It is divided
politically into two adjacent countries, under distinct governments, and naturally into
three vast drainage basins, the smallest of which occupies a comparatively narrow
strip along the eastern portion of the International Boundary lin2, while the other
two discharge their waters in diametrically opposite directions.

The Prairie Region of Canada, lies in the northern drainage basin: it may be
considered to extend from south to north more than a thousand miles, and nearly
the same distance from east to west. It is not al! a trecless prairie; a considerable
portion is thinly wooc'ed; yet the whole is considered as more or less partaking of a
prairvie character.

The Prairie Region, so called, is somewhat triangular in form. One side coin-
cides with the International Boundary line, and extends from the 95th to the 113th
meridian ; another side follows the eastern slope of the Rocky Mountains from the
49th to about the G4th parallel of latitude. The third side, about 1,500 miles in
length, skirts a remarkable series of lakes, rivalling in size Lakes Hrie and Ontario,
These great water-filled depressions lie in a generally straight north-westerly and
south-easterly dircction. They embrace Great Slave Lake, Liake Athabasca, Lake
Wollaston, Deer Liake, and Lake of the Woods, and they appear to oceur geologically
on the separating line between a broad band of Lauventian or metamorphic rocks and
the softer Silurian formations. This great triangular-shaped region is estimated to
measure about 300,000,000 acres. Its base, running along the series of lakes men-
tioned, will probably average less than 1,000 feet above the sea; and its apex, near
where the Lnternational Boundary line enters the Rocky Mountains, will probably be
about 4,000 feet above sea level. = This region may generally be describel as a great
plane slopin;,i from its apex in a north-casterly direction downwards to its base, but
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the inclination is not uniform and unbroken. Several terraces and well-defined escarp-
ments stretching across the country are met with at intervals, A great proportion
of the surface is gently rolling, and hills of no great height occur here and there.
The rivers of this division of the country flow for a great part of their course in
deeply eroded chanmnels, frequently of considerable width, and as the superficial
formations are for the most part drift or soft rock, the channels which have been
furrowed out are but little obstructed by falls or steep rapids. They genevally present
a uniform descent, and the long stretches of some of the rivers, although the current
be swift, are capable of being navigated. A wide expanse of the region to the south
of the main Saskatchewan is a prairie, without trees or shrubs of any kind; the
treeless prairie passes by easy gradations into copse woodland with prairie interven-
ing. To the north of the Saskatchewan, woodland appears in various localities. On
Peace River there are extensive prairies ; there is, also, an agreeable mixture of wood-
land and prairie ; and this character of country appears to prevail for a considerable
distance still further north.

It is scarcely to be supposed that a region so extensive would be found all

fertile land. The great American desert, which covers a wide area in the centre of

the United States, was at one time thought to extend north for a considerable distance
into Canada. The Boundary Commission reports, however, appear to show that the
arid and unproductive tract is more limited on the Canadian side than was previously
supposed ; and that a great breadth of the country previously considered valueless
may be used for pastoral purposes, and some of it ultimately brought under cultiv-
ation, There are other places within the territory described as the Prairie Region
which are unfavourable for farming pursuits; and although certain drawbacks claim
recognition, there can no longer be any doubt respecting the salubrity of the climate
and the existence of vast plains of rarve fertility. Information on this head has been
obtained year by yeuar. Professor Macoun, a well-known botanist, has recently been
commissioned specially to investigate this subject. e estimates that there are no
less than 160,000,000 acres of land available in this region alone for farming and
grazing purposes, of which one-half, or 80,000,000 acres, may be considered fit for
cultivation,

The mineral riches of this great division of Canada are but imperfoctly known.
It has, however, been established that immense deposits of coal exist in many parts,
chiefly along the western side. The examinations of Mr. Selwyn, director of the
Geological Survey, carry the impression that the coal bearing rocks pass with their
associated coal seams and iron ores beneath the clays farther cast, and it may be that
shafts would reveal workable seams of coal at such limited depths beneath the surface
as wou'd render them available for fuel and for industrial purposes in the heart of the
praivies. Should thesc views of Mr. Selwyn prove correct, their realization will be
of the greatest possible importance to the country. Besides ccal and iron ore, petro-
leum, salt and gold have also been found.

The nuclevs of a population has for many years existed on the Red River; it
was originally formed by the Earl of Selkirk near the beginning of the present cen-
tury. In the autumn of 1812 he reached the chosen locality, Kildonan, via Hudson’s
Bay and River Nelson, with a small party of Highland Scotchmen. Subsequently,
the numbers were increased, and a number of French Canadians also settled down to
cultivate the soil at St. Boniface, on the opposite bank of the Red River. The Red
River settlers, exposed to many vicissitudes during a space of half a century, did not
greatly prosper. But since the incorporation with Canada of the whole country
formerly under the sway of the Hudson’s Bay Company, marvellous progress has been
made. The province of Manitoba has been created around the place which was once
the Selkirk settlement ; its population has increased from a mere handful to many
thousands, and it has to all appearance entered on a career of unexampled progress.

Manitoba, although a province with prospects so brilliant, occupies but a small
corner of the fertile lands in the interior of Canada, The Prairie Region, as set forth
in the foregoing, is alone ten times the area of England, reckoning every description
of land ; such being the case, it may be no vain dream to imagine that in due time
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many Provinces will be carved out of it, and that many millions of the human family
may find huppy and prosperous homes on these rich alluvial plains of Canada

I shall now pass to that other great division of the country which has been
designated the Mountain Region.

This is part of the great elevated mountain zone of North America, which begins
in the Cordilleras‘and elevated plateau of Mexico, and extends to the Arvetic Ocean.
I we examine the orographic map, it will be obsorved that the Rocky Mountain
zone, although it has many subsidiary mountain ranges, is characterized for the
greater part of its length by two prominent and perfectly distinct Alpine chains, each
with many spurs or branches,  One of those main chains is directly along the Pacifio
coast: in Canada it is known, as the Cascade Mountains, and farther south as the
Sierra Nevadas. Theother range is the Rocky Mountains proper : it observes a general,
although not perfect, parallolism with the coast. The distance between the crests of
theso two lofty chains varies from 1,000 miles in the United States to 300 miles in
Canada, and to this circumstance may be attributed the remarkable widening of
the alluvial plains in the Canadian half of North America.

I shall now confine my remarks to that portion of the Rocky Mountain zone
within the limits of Canada.

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 Rocky Mourtain Chain is in Canada from 300 to 400 miles distant from the
Pacific coast.  This chain rises like a colossal wall above the continental plain on its
eastern side. Its flanks are, however, deeply gashed, and great countefort-like spurs
jut out, between which the rivers which water the Prairie Region take their rise.
Much of this great mountain barrier rises over 8,000 feet above sea level. The loftiest
central peaks enter the region of perpetual snow; some of them, indeed, reach an
elevation cstimated at 15,000 feet above the ocean. On the western flank of the
chain are several independent groups of mountains, known by local names. They are
separated from each other by narrow valleys and deep chasms, some of which are
prolonged in the direction of the Prairie Region, forming passes through the moun-
tains. Some of these passes are from 6,000 to 7,000 feet above the sea, and they
range dowu toless than 2,000 feet. These transverse openings through the lofty chain
aftord comparatively casy passages from one side to the other. The lowest and most
remarkable is in about latitude 56 degrees. Hore the Peace River rises on the
western side of the Rocky Mountains, and flows through them at a low altitudo,
ultimately passing into the River Mackenzie.

Between the Cascade and Rocky Mountain Chains there extends an elevated pla-
teau, averaging from 3,000 to 4,000 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 the surface, and is intersected in many
directions by numerous broad, sheltered, undulating valleys. The surface of this
plateau in some quarters is thickly, in others scantily, timbered, and in certain dis-
tricts open prairies present themselves.

Off the shore of the mainland there are several large islands, the most important
of which is Vancouver [sland ; the others are the Queen Charlotte group. The former
is half as large as Scotland, the latter is in area more like Wales. The climate of
these islands is moist and temperate, and in this respect they are not dissimilar to the
British Islands. Vancouver, the most southerly, has an elevated interior with moun-
tains rivalling in height those of the mother-country. Some of the central peaks,
such as the Alexandra, the Albert Edward, and the Victoria, rise from 6,400 to 7,600
feet above the sea. The last, the Victoria Peak, is double the height of Snowdon, and
one-third higher than Ben Nevis.

Besides Vancouver and the Queen Charlotte group, there exists along the shore
of the mainland clusters of smaller islands, between which are deop, and in
many places intricate passages. Great arms of the sea pierco the mainland in many
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places, They resemble the deep-water, rock-bound fiords of Norway, and they
penctrate so far that the largest iron-clads afloat could steam, in some cases, into the
very heart of the Cascade Mountains,

The Mountain Region has some good lands, but the fertile tracts are Timited in
extent; when developed they will be advantageously situated for raising agricultural
products and stock to supply the mining industries which in time will undoubtedly
he established,

This region is oxceedingly rvich in minerals, containing coal and iron in profu-
sion.  In quality, the Vancouver coais are found superior for steam engines to any
worked on the Pacific coast.  They find their way to California, and arc used on the
railways leading out of San Francisco, in spite of a high duty imposed by the United
States. The precious metals arve also found. The yield of the gold washings is
already about 40,000,000 dollars, and within the past year quartz mining has been
inaugurated. Mr, Dawson, of the Geological Survey, reports: I think it may be
suid without exaggeration that there is scarcely a stream of any importance in the
province of British Columbia in which the ¢ colour ’ of gold is not found.” Silver
is met in several localities. Copper, mercury, lead, platinum, and nickel are also
mentioned in the reports of the Geological Survey.

Very much still requires to be learned respecting the rock formation of the
Mountain Region. Data have, however, been collected in a rapid and necessarily
imperfect geological exploration sufficient to establish the existence of great mineral
wealth,  There can be no doubt that here we have a wide and promising field, and
the future will witness industries of various kinds working and developing the riches
which lie buried under the surface. The forests, of enormous growth, which exist in
many places, and the fisheries of the rivers and coasts, will give employment to a
very considerable population,

I must now turn to the Woodland Region; but to describe it, even in outline,
would far exceed the limit of this paper ; I must therefore content myself with a fow
passing remarks, I have already defined the Woodland Region to be the whole of
Canada not within the Mountain Region in the west and the Prairie Region in the
middle ; it therefore embraces all the settled portions of the Bastern Provinces which
were wooded at one time, but which have, within a brief period, been in part cleared by
the hand of man. This region is of immense extent ; it embraces 84 degrees of longi-
tude; its most southerly point is on Lake Irie, in the 42nd parallel, and it stretches
from the latitude of Rome away far north to a point at least 200 miles within the
Arctic circle. Compared with the country on the Pacific coasl, no part of this region
can be considered mountainous, Although elevated ranges, like the Laurentides, are
met, only a small proportion of the country exceeds 2,000 feet above sca-level. An
area of fully 200,000 square miles is estimated to be under 500 feet above the level
of the sea.

So great an extent of territory presents many varieties. In the north it assumes
an Arctic character, and resembles portions of Siberia. The nearest portion of
Canada to Iurope is that which is least known and believed to be the least valuable.
It is bounded on the west by Hudson’s Bay, and on the east by the Atlantic Ocean.
Its extreme length from north to south is about 1,000 miles, and it is about the same
length from east to wost. This section of Canada is somewhat greater in area than
Norway and Sweden, Denmark and Lapland, and a great extent of it is censidered
to have no better climate than the northern parts of these European countries. To
the north-west of Hudson’s Bay about an equal area may be similarly described. Its
surface is varied, and its vegetation affords sustenance for the great herds of reindeer
and musk ox which find a home in this otherwise inhospitable section. It presentsne
prospect for the agriculturist ; the only hope isin the fisheries along the coast, in the
for trade, and possibly in minerals which may lie hidden under the surface.

These are the worst sections of the country ; as we advance southward its char-
acter gradually changes and improves, True, there is a broad band, the agricultural
resources of which are not promising; but the forests which cover the surface will
every year become more and more valuable, and its geological structure affopds indi-
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cations of mineral wealth, The investigations of the Geclogical Survey here point
to the existence of rich deposits cxtending over wide areas. The more important
minerals are gold, silver, coal, iron, copper, lead, phosphates, and plambago. Crossing
the metalliferous band, we reach considerable tracts of land which by caltivation
will produce all the ordinary crops; and continuing southwards we finally reach
Ontario, one of the finest wheat-producing countries in the world.

I must say a word about the climate. It should be borne in mind that Canada,
like Europe, extends over so many doegrees of latitude that it must have many grada-
tions of climate. In some parts of Canada, fruits ripen in the open air that cannot
successfully be grown in England in any quantity except under glass, In one locality
every farmer enjoys the laxury of a large peach orchard ; while far to the north the
flora and fauna are those of Lapland, and still farther north icebergs are the perennial
crop.  The alpine region bordering the Pacific, as in Southern Europe, presents lofty
peaks reaching the permanent snow-line, while at lower levels in the vicinity of the
ocean a climate soft and mild as Ireland prevails,

In the greater part of Canada, however, the thermometer has a wide range. In
summer the emperature runs high; in winter it occasionally goes very low. It is
difficult for a resident of this country to understand how one can live and enjoy life
in a temperature sometimes many degrees below zero; but owing to the extreme
dryness of the atmosphere the cold is not really felt so much as might be imagined,
Ordinary work is carried on in the open air without inconvenience in what would
seem to a resident in England very great degraes of cold.

%k 3k 3k ES % %

Generally speaking, the climate of habitable Canada may not unfairly he
compared with that of Russia, Germany, Austria, and other countries in Burope, It
cannot be denied that the winters are perhaps longer and colder than is desirable. The
climate is certainly continental, but notwithstanding the wide vange of temperature,
there cannot be a doubt that it is not only endurable, but that it is healthy and
bracing.

Viewing Canada as one consolidated country, extending across the widest and
not the least valuable portion of the continent of America, embracing a marvellous
breadth of fertile and unoccupied land; with a healthy, invigorating climate ; with
unlimited mineral resources; with supplies of timbar in her forests second to thoso
of no country in the world ; with inexhaustible fisheries in its great lakes and rivers,
and around its coast on three oceans; with deposits of coal and iron of unmeasured
extent in the interior of the country, and on the Atlantic as well as on the Pacific
sea-boards ; taking all these natural elements of future wealth and greatness into
consideration, the problem which presents itself is the development of a country
which has been provided with natural resources so lavishly, The question is, how to
colonize the northern half of North America, and render it the home of a happy and
vigorous people. It is true that Canada already has a population of some four millions,
but as yet the mere outer fringe of the country is occupied. We are only beginning
to realize the fact that the interior has space for many times the present population.
It-is just beginning to dawn upon Canadians themselves that in the territories which
have been described, there is room, and to spare, and there exist the elements of
support, for a greater population than that of the mother-country. No wonder, then,
that the problem to be solved appears one of weighty importance.

The waterways of a country present the natural means of colonization. In bygone
times, rivers and lakes, the shores of bays and estuaries, have been followed by adven-
turous races, and these atural channels have thus in all ages furnished the means of
spreading the human family. Canada is not wanting in highways of this kind, although
many of them are subject to drawbacks which will presently be referred to. On the
eastern side she has the Gulf of St. Lawrence, which in many respects resembles the
Baltic. To the north she has Hudson’s Bay, a sheet almost half as large as the Medi-
terrancan. She has lakes, but they are really seas, and they breed storms and
tempests like the Atlautic. I might attempt to describe a dozen of these inland fresh-
water seas, but I should fail to convey a correct idea of their character and importance.
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TFortunately I can refer to a description of the waterways of Canada by a master-
hand. I cannot, I am sure, quote higher authority than that great traveller and
distinguished nobleman, the Governor-General. On a recent occasion, Lord Dufferin,
standing as near as possible midway between the Atlantic and tha Pacitic, and
addressing some of the subjects of Her Majesty in the province of Manitoba, said :—

“MTo an Englishman or a Frenchman, the Severn or the Thames, the Seine or the
Rhone, would appear considerable streams ; but in the Ottawa, a mere affluent of tho
St. Lawrence, an affluent, moreover, which reaches the parent stream 600 miles from
its mouth, we have a river nearly 530 miles long, and three or four times as big as
any of them. But,even after having ascended the St. Lawrence itself to Lake Ontario,
and pursued it across Lake Huron, the Niagara, the St. Clair, and Luke Superior to
Thunder Bay, a distance of 1,500 miles, where are we? In the estimation of the
person who has made the journey, at the end of all things, but to us who know better,
scarcely at the commencement of vhe great fluvial systems of the Dominion, for from
that spot, that is to say from Thunder Bay, we are enabled at once to ship our
astonished traveller on the Kaministiquia, a river of some hundred miles long. Thence,
almost in a straight line, we launch him on to Lake Shebandowan, and Rainy Luke and
River—the proper nameof which, by the by, is ¢ Rene,’ after the man whodiscovered it—
a magniticent stream 300 yards broad, and a couple of hundred miles long, down whose
tranquil bosom he floats into the Lake of the Woods, where he finds himself on a sheet of
water which, though diminutive as compared with the inland seas he has left behind him,
will probably be found sufficiently extensive to render him fearfully sea-sick during his
passage across it. For the last eighty miles of his voyage, however, he will be consoled by
sailing through a succession of land-locked channels, the beauty of whose scenery, whilo
it resembles, certainly excels the far-famed Thovsand Inlands of the St. Lawrence. From
this lacustrian paradies of sylvan beauty we are able at once to transfer our friend to tho
Winnipeg, a river, the existence of which in the very heart and centre of the conti-
nent, is in itself one of Nature's most delightful miracles, so beautiful and varied are
its rocky banks, its tufted islands; so broad, so deep, so fervid is the volume of its
waters, the extent of their lake-like expansions, and the tremendous power of their
rapids. At last, let us suppose we have landed our traveller at the town of Winnipeg—
the half-way house of the continent, the capital of the Prairie Province, and I trust, the
future ‘umbilicus’ of the Dominion. Having had so much of water, having now
reached the home of the buffalo, like the extenuated Falstaff, he naturally ‘babbles
of green fields,” and careers in imagination over the prime. al grassesof the prairie.
Not at all.  Escorted by Mr. Mayor and the Town Council, we take him down to
your quay, and ask him which he will ascend first, the Red River or the Assiniboine,
two streams—the one 500 miles long, the other 480—which so happily mingle their
waters within your city limits. After having given him a preliminary canter upon
these respective rivers, we take him off to Lake Winnipeg, an inland sea 300 miles
long and upwards of sixty broad, during the navigation of which for many a weary
hour he will find himself out of sight of land, and probably a good deal more indis-
posed than ever he was on the Lake of the Woods, or even the Atlantic. At the
north west angle of Lake Winnipeg he hits upon the mouth of the Saskatchewan, the

gateway and high road to the North-West, and the starting point to another 1,500.

miles of navigable water, flowing nearly duc cast and west between its alluvial banks,
Having now reached the foot of the Rocky Moantains, our ‘ Ancient Mariner'—for
by this time he will be quite entitled to such an appellation—knowing that water
cannot run up hiil, feels certain his aquatic experiences are concluded. He was never
more mistaken. We immediately launch him upon the Athabaska and Mackenzie
Rivers, and start him on a longer trip than he has yet undertaken, the navigation of
the Mackenzie River alore exceeding 2,600 miles. If he survives this last experience,
we wind up his peregrinations by a concluding voyage of 1,400 milcs down the
IFraser River, or, if he prefers it, the Thompson River to Victoria, in Vancouver,
whence, having previously provided him with a first-class return ticket for that pur-
pose, he will probably prefer getting home vid the Canadian Pacific. Now, in this
enumeration, those who are acquainted with the country are aware that, for the sake
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of brevity, T have omitted thousands of miles of other lakes and rivers which water
various regions of the North-West—the Qu’Appelle River, Belly River, Lake Mani-
toba, the Winnipegosis, Shoal Lake, &c. along which I might have dragged and
finally exterminated our way-worn guest, but the sketch I have given is more than
sufficient for my purpose; and when it is further remembered that the most of these
streams flow for their entire length through alluvial plains of the richest description,
where year after year wheat can be raised without manure or any sensible diminution
in its yield, and where the soil every where presents tb . appearance of a highly-cul-
tivated suburban kitchen garden in England, enough has been said to display the
agricultural riches of the territories I have referred to, and the capabilities they pos-
sess of affording happy and prosperous homes to millions of the human race.”

Lord Dufferin did not allude to the artificial waterways of Canada. Compared
with some of the lakes and rivers, the canals are, indeed, unimportant; but they will
stand comparison with any works of their class. As engineering achievements, I
believe I am correct in saying that they are unrivalled. They are certainly as much
superior to the canals of the United States, as the latter are in advance of anything
I have seen in England. These canals exist only in the province which lie in the
valley of the St. Lawrence, still they are of immense value as links in a great chain of
navigation, on which during part of the year the products of field and forest are
floated to market.

However valuable the natural waterways of Canada may be, they are open to
one serious drawback, They are, as may be si pposed, exposesl to climatic influences,
and the low temperature I have referred to, has the cffect ir the still, brilliant
nights of early winter, of sealing them up until the sun again begins to return to the
summer solstice.

The early settlement of the provinces was effected by means of the rivers, and
bays, and lakes. There were no railways in those days: the hardy pioneers, axe in
hand, landed on the forest-clad banks, and cut out homes for themselves and their
children. In the four or five winter months they became completely isolated from
the outer world, and from all but their nearest neighbours. In consequence, the
progress of settlement was but slow, and it was confined mainly to a narrow margin
of land along the navigable water channels. It was not until railways were intro-
duced that the progress of the provinces was so marked. These lines of communi-
cation, performing their functionsindependently of climate, connecting all parts of
the old settlement, and penctrating wide tracts of land not previously accessible,
have given Canada an enormous impulse, and established the conviction that the
great interior, to be prosperous, if colonized at all, must eventually he traversed not
simply by one railway, but by many railways. The great water-ways will do their
part during the open season in assisting to colonize the vast unoccupied regions that
are fitted for the homes of men, but they alone would be utterly insufficient. If
existing railways have proved so advantageous to sections of the country provided
with navigable water channels, and at no great distance from tide water, such as the
settled portions of the province of Ontario, railways become indispensable to the
western fertile regions not so favourably situated. In the great internal cultivable
tercitory, therefore, it is clear that a system of railways must be considered neces-
sary, in order to provide for its occupation by the many millions it is capable of sup-
porting.

We have already had some experience in railways in Canada, as their construc-
tion has been progressing for the past twenty-five or thirty years,and we have found
it important to regard with attention the principles which should govern their
establishment in new districts. I shall not enter into mistakes which have undoubt-
edly been committed in the past, by which a great deal of money, publicand private,
has been sunk and wasted ; but in the remarks which follow, it will be observed that
due regard is had to the experience gaiued in those matters, and to the importance
of avoiding such fatal mistakes as the building of lines which would injuriously
compete with each other, or the sinking of money prematurely in the completion of
any lines long before they are wanted,
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In carrying railways through unsettled regions, we are called upon to solve a
problem differing in essential circumstances from that which has to be considered in
laying down lines in old districts already well populated. In the lattor case the
work is designed practically to diminish distance by the use of high speeds. A heavy
expenditure to attain high speed is justifiable, as traffic already exists which will
immediatcly render expenditure productive of revenue. In an unoccupied country,
the circumstances are entirvely different. Traffic, without which there can be no
revenue, has to be created, and the question is complicated by the consideration that
the railway itself'is indirectly the chief means by which traffic is expected, in pro-
cess of time, to be developed. Thereis a marked difference in the necessities of' the two
cases. In the inhabited country the railway is an after-thought, and high speed is the
prime necessity which calls the line into being. In the unoccupied country a certain
means of communication is of first importance, and it high speed cannot be obtained
without involving an outlay that would prove burdensome, those concerned must, for
a time, be contented with a less perfect low speed line until the population becomes
sufficiently numerous and wealthy to call for high speed. Such being the case, it
seems wise to keep in view from the very first three important considerations :-—

1. Certainty of communication at all seasons,
2. The expenditure of no more unproductive capital than may be absolutely

necessary.
3 The possible necessity for a high-class railway ultimately, and th e importance

of securing it without any waste or misapplication of capital in carrying into execu-
tion préeliminary or intermediate works.

By a high class railway in the third consideration, must be understood a line so
perfect that not only high speed may be attained with safety and certainty, but that
the actual cost of conveying passengers, as well as products of all kinds, may be
reduced to the lowest possible rates. I may say that I have no faith in what are
sometimes erroncously called cheap railways., The true cheap railway is the one
that can with profit do its work cheaply. T would advocate the utmost economy in
expenditure, but at the same time the kind of perfection referred to should be kept
prominently in view,

The Pacific Railway has been projected for the double purpose of connecting the
Atlantic and Pacific sides of Canada, and the opening up of the interior for settlement.
This project has been the subject of much discussion in Canada; it has entered into
the realm of' politics, and opposite parties, although agreeing with respect to the
great desirability of the line, have not agreed as to the means of securing it. As an
individual, simply,’I may hold views that do not harmonize with those of ecither.
party, or of any person, but I shall nevertheless, from an individual and perfectly
independent standpoint, endeavour briefly to lay my views before you.

The whole country between the settlement in the Ottawa valley and the coast of
British Columbia has as yet very few civilized inhabitants., There are, according to

yarious estimates, probably from 8,000 to 12,000 souls in occupation of portions of
British Columbia, and within the past few years settlers have begun to pour into the
Prairie region in the province of Manitoba. There are also a few hundreds establshed
on the north shore of Lake Superior. Taken altogether, there are probably not
more than 40,000 within a very considerable distance of any part of the 3,000 miles
of railway projected. It is perfectly evident, therefore, that the construction
of the Canadian Pacific Railway, in the present condition of the country, is a very
serious undertaking, and one requiring grave consideration. I have no doubt
whatever that it will at no distant day be a work accomplished ; that it will form not
only a conneciing link between the old half-dozen provinces on the Atlantic and
the still greater number of provinces which have yet to come into existence in the
west, but that it will constitute an important part of a great Imperial highway
extending between the heart of the Empire in England and its important out:
lying portions and dependencies on and beyond the Pacific.

The Pacific Railway being projected for a double purpose, it may not be without
profit to consider its objects and to view it firstly as a colonization line, secondly, as a

through national line,
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Firstly. The experience which we have gained in Canada has tended to establish
several sound economical principles in connection with the building of colonization
railways in new territories. Some years ago, a scheme based on these principles was
projected which commended itself to my judgment, and which, i. part at least, has
since been sanctioned by the Government. It was termed the _osrritorial Road
Scheme ; and as it may possibly be capable of application with advantage to other
countries, such as those Colonies where much land yet remains to be occupied, it
may not be without interest to members of the Institute. I shall venture, therefore,
briefly to notice it.

First of all it is assumed that railways will ultimately be required and built in
every district where the natural resources of the country, although for the present
dormant, are capable by the application of human industry, of producing traffic which
would render steam power as a means of transit necessary and profitable. Supposing
we have to colonize a territory fulfilling these conditions, the first step is to discover
by thorough surveys the very best position for the future railway system which the
prospects or possibilities of the country would seem to demand. The system of lines
thus to be projected may consist of a single trunk line with branches at proper
intervals, or it may be a number of lines running in the direction which traffic would
seek, or in which, in the public interest, it would be desirable to lead it. It is con-
sidered important to take this step in advance of settlement, because even a few
settlers frequently acquire considerable influence in a new country, and, as is
sometimes the case, they may succeed in warping ortwisting a trunk line away from
the most advantageous position to another and inferior position, in order to suit
their advantitious and purely local circumstances. Thus, general interests which, in
the future may be of the greatest importance, may suffer throarh comparatively
insignificant local interests unduly magnified for the moment. Having fixed upon
the lines upon which the railways, some time or other, are to be built, the next step is
to select at proper intervals the most suitable points for the stations, and from these,
and these only, to project all the branch roads of every class that are likely to be
required.

Thus, the road system of the country to be colonized is proposed to be projected,
and the position of the soveral lines definitively fixed ; but as the line of railway may,
in some instances, be used for many years as an ordinary road before it is finally
converted to therequirements of steam communication, and as it could scarcely be
designated a railway until it becomes one, the term ¢ territorial road ”’ was suggested.
This term it was proposed to apply to all trunk lines destined ultimately to become
railways.

Having established the position of the territorial roads and the points on them
for future railway stations, the next stei) is to lay out at the latter points sites for
villages and towns, Along the territorial road linesit isdesigned to ervct a telegraph,
and to make, in the first place, a common, cheap road, such as are usually made to
meet the first requirements of settlers. It is also proposed as time rolls on to give
omployment to such of the poorer settlers as may stand in need of it in improving
the road, having in view always its ultimate purpose, and thus to form the groundworlk
of the future railway by a series of progressive stages corresponding indeed with the
progress of the settlement. It is designed that the line shali be used as a cart or
waggon road in its rudimentary state; the rails to be laid and the railway to be
completed only when the demands of traffic or the exigencies of the country require
steam communication.

The scheme undoubtedly has much to rccommend it.. Settlers would know
beforeharnd where the railway and road system of the country would be created, and
they would govern themselves accordingly in selecting their locations. The trade
of the country would grow up in the proper channels designed for it. There could
be no railways built where they are not wanted, and they need notexist as railways
until they are actually needed. Thus, ruinous competition would be avoided, and

accumulated losses ou unproductive capital might be greatly reduced or altogelher
saved. 20’1‘}'&%«: would, from the first, centre at the future stations, and, as a eonse-
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quence, at these points, settlements, merely villages at first, important towns in time,
would spring up. A concentration of labour, year by year, on the territorial road
would give the pioneer settlers needful employment, and would, in course of time,
prepare it for the superstructure of the railway ; while the occupation and cultivation
of the land, and the development of other natural resources would prepare the
country for railway services.

The scheme for the development of the highways of a new country appears
peculiarly applicable to the circumstances of the case under consideration, if we shut
out from our view all questions except simply the colonization of the interior of
Canada. After the position of the lines has been determined on—and this should only
be done after exhaustive examinations have been made—the next effort shouid be to
complete telegraphic communication along the precise line of the future railway.
The cost of a telegraph is so trifling compared with its advan’ages that it should be
made the precursor of other means of communication. The telegraph erected, a
bridle-path from post {o post would probably be the first means of transport; then
would follow a waggon or post road; finally, a perfect line of railway when the
traffic of the country or the intercsts of the nation required more rapid means of
communication.

The territorial road system was suggested 15 years ago at a period anterior to
the agreement made with the Province of British Columbia, to build a continuous
line of railway from one side of the continent to the other. If] for the moment, we
view the transcontinental railway simply as a colonization line, the economical
principles of the scheme then advocated appear as applicable to-day as they were
formerly.

%k * * x %

Since these views were first advanced, the circumstances upon which they
were grounded have materially changed. Apart from the political and special con-
siderations which enter into the discussion, we have acquircd more accurate geo-
graphical and general information; and it would now appear that the habitable
territory claiming attention is considerably more extensive than was at one time
supposed. In consequence, a much more comprehensive railway and road system
would seem to be required, and ought to be projected. Instead of a single line
of railway through the fertile belt, at least two trunk lines, with cross connections
and numerous branches, may ultimately be needed to serve the greater breadth of
country. This does not, however, render it less important to regard the econom-
ical principles which ought to regulate the establishment of all the highways of the
territory. The interior of Canada has, without any doubt whatever, a vast area of
fertile soil; yet it cannot be denied that there are many drawbacks to contend with.
It may be said that the climate, especially in the winter season, is one. The great
distance of this fertile area inland is undoubtedly another, and perhaps the most
serious; and this circumstance makes it the more imperative that, to afford the
fullest opportunity for successful colonization, the lines of communicatio . should
be established on sound principles. The principles of the territorial road system,
to which I have referred, appear to me of so fundamental a character that they are
quite as applicable to-day as when they were first promulgated. The map which I
have prepared shows the possible position of the leading railway lines which, based
on the information we have recently acquired, may be projected for the future
service of the country. In the west, lines are shown to reach the Pacific tide water
at Port Simpson, at Burrard Inlet, and at Bute Inlet, with an extension to Van-
couver Island, running to Esquimalt, Alberni, Fort Rupert and Quatsino. In the
interior, the Bow River, Saskatchewan, Athabasca, Peace River, Lake La Biche,
Swan River, Assiniboine, and Red River districts are proposed to be served by
main lines or branches; while, to the east, lines arc carried to Port Nelson, Moose
Factory, Lake Superior, Ottawa, and to Saguenay below Quebec. Of course this is
a mere projection, and it is prosented to illustrate the comprebeonsive view which, in
my opinion, should be taken of the question. All these lines, or modifications of them,
I consider eligible for torritorial roads; not that they should be built all at once, or
even all, at once sarveyed, but simply to complete the scheme of great thorough-
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fares which, in course of time, may be established and used. They may at once be
designated territorial road lines, and when they come to be surveyed they should be
laid out with great carc and forecast; a territorial road being understood to mean
simply a railway in an incipient stage, capable of being used as a means of inter-
course at all stages, its highest condition of development being a means of steam
communication, :

It may ba assumed to be the desire of the Government and people of the Domi-
nion that the great undeveloped interior of Canada should be colonized in the most
successful manner possible. It could not be held to be successfully colonized unless
peopled by inhabitants like themselves, hardy, self-reliant, vigorous, and determined ;
nor unless the many thousand miles of railway required wero constructed in such a
way as to leave them, when finished, in a condition to do their work efficiently and
without loss. This certainly would not be the case if, through too hasty and ill-con-
sidered construction, or through any oth r cause, liberal Government grants, as well
as private resources, were swallowed up, and the lines left burdened with debt which
no future traffic could support or remove.

The system of highways to which I have referred is one of evolation, and would
necessarily be of slow growth; it is, nevertheless, in my judgment, one which could
not fail to suceeed. It is, however, purely, a colonization scheme. I am prepared
to admit that there are many weighty reasons why some one of the lines projected
across the continent should be pushed to completion more rapidly than colonization
purposes actually demana. I have already mentioned that the cnterprise known as
the Canadian Pacific Railway has been designed for a purpose beyond that of settling
the vast interior of the country. One of its objects 1s to unite the Pacific and
Atlantic coasts with a continuous line of railway without passing over foreign sea
or soil. X

How can I very briefly—for I fear I have exhausted your patience—how can I
in fewest words set forth the immense importance to the Empire of having a line
through Canada in cperation as speedily as possible ?

Esquimalt, the naval station on the Pacific, and possibly the great Pacific arsenal
of the future, is some four month’s steaming distance from England. I venture to
state that by the projected Canadian Railways it would be possible to carry des-
patches from London to this station on the Pacific in thirteen or fourteen days, and
that communication with New Zealand could be made in less time than has ever yet,
so far as I have learned, been practicable.

In the construction of this railway the great Australian provinces, must surely
be interested. It must be of some moment to every British station in the North
and South Pacific Oceans. It would open up a new route to India! There would
probably be less nervousness felt from day to day, and from month to month, here,
in the heart of the Empire, about the Eastern Question if we had an overland route
through Canada. And in thisview the consideration of a very simple yet important
Western Question may in some degree diminish the interest felt in a very complicated
Eastern Question.

If it be admitted that the speedy completion of a railway across Canada is of
general importance to the Colonial Empire, the question arises—which line could be
most speedily constructed, and which, when established, would best subsérve Imperial
interests ? This is the important question for present consideration and decision. As
far as the cuionization of the vacant parts of Canada is concerned, it is of no great
consequence which of the lines ultimately required be first completed.

The -resources of Canada are perfectly competent to establish in some such
manner as that I have described all the highways wanted for opening up the country,
but it would occupy many years to effect this in a satisfactory manner. If other and
higher than local interests demand a through line of railway sooner than it is locally
required, it seems a reasonable suggestion that those higher interests should in some
way or other assist in obtaining it. As a member of the great Colonial family,
Canada very largely participates in the higher interest, and as such it cannot be
doubted that she is perfectly prepared to bear her full share of the cost of establish-
ing the communications of the Empire,”
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My Lord Duke, ladies, and gentlemen,—I must beg your permission, before this
passes out of my hands, to offer a porsonal explanation and apology. When first I
was paid the compliment of being asked to read a. paper on Canada, I felt I should

best serve the Institute by declining, and thus leaving an opening for some one else |

—

P

more competent to do it. Subsequently, the Council was good enough to urge me to |

undertake the duty. I should have been glad had it fallen into worthier hands, as I
feel that T have been unable to do the subject I have endeavoured to bring before you
anything like justice. To make matters worse, a day or two ago, when preparing
my paper, I received a cable message from the Canadian Government, urgently
requiring me to loave by the first steamer. As a consequence I have been much
hurried. I am conscious that my paper is ill-prepared ; and as I'sail in 24 hours, before
these lines can be read to you, I shall, all being well, be npiwonching mid-Atlantic and
speeding as fast as steam can take me to that country I have attempted, though
imperfectly, to describe. You will probably think this, by cutting short my re-
marks, a happy interruption. T confess I have found the subject much too large for
the limits of one paper. There are many points I should have wished to touch
upon. I have not even mentioned that the construction of the Pacific Railway has
already made considerable progroess ; that the locomotive is now to be heard snorting
north of Lake Superior; that the steam whistle is screaming on thg shores of Lake
Winnipeg; and that the telegraph, the Pioneer of the Railway, has advanced so far
that you may send a message from almost any street corner in London to Edmonton
near the base of the Rocky Mountains. I should especially have desired to make
you better acquainted with the four millions of Canadians with whom I have inter-
mingled for nearly a life-time, and to have told you, if you need any assurance on that
point, about their devotion to the old flag, their attachment to the Empire and to the
Queen. Canadians glory in their connection with the little island across the water ;
_ they are proud of the progress they have made; and they may be pardoned for
measuring their progress by comparisons. True, they may be considered an agricul-
tural people, yet their outside trade is not trifling, They witness their shipping on
the high seas with a tonnage greater than Germany possesses, double that of Spain,
and nearly three times that of Russia. If with a small section, a mere corner of
Canada, and that but sparsely populated, they have already a shipping {rade which
makes them almost the third maritime country in the world, what may they not
hope for iu another half century? It cannot be doubted that Canada possesses the
elements of a great future; and that in a comparatively few years she may add
incalculable strength to the British Empire. Canadians cannot strictly be called
Englishmen, but they are proud to be British subjects; and they are by no means
unwilling 1o join in the trials and struggles of the mother-courntry. They share in
the advantages of British connection ; and they would feel themselves unworthy of
their name did they shrink from bearing their fair share of the burden and re-
sponsibility of consolidating and maintaining the prestige and power of the Empire.

a————
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APPENDIX I.

EXPLANATION OF MAP AND MEMORANDUM OF DISTANCES,

The full blue lines represent projected main railway routes, (territorial lines)
which, possibly, may hereafter be considered nocessary for the service of the country,
Their purpose and character is alluded to in the General Report and Appendix IL
The large blue letters on the map indicate as follows i(—

A indicates Port Simpson, on the Pacific Coast.

do Bute Inlet, do
C do Burrard Inlet, do L
D do Quatsino, do
E do Alberni, do
F do Esquimalt, do
G do Port Nelson, on Hudson Bay.
H do Moose Factory, on James Bay.
1 do Toronto, on Lake Ontario.
J do Ofttawa, the Seat of Government.
K do Montreal, on the Navigation of the St. Lawrence.
L do Three Rivers, do do
M do Quebec, do do
N do Saguenay, do do
O do Fort George, on the River Fraser, British Columbia.
P do The Cariboo Gold District, do
Q do The Omineca Gold District, do
R do The Yellow Head Pass, Rocky Mountains,
S do The Peace River Pass, do
T do Battleford, on the River North Saskatchewan.
U do Junction of projected lines, near Cumberland. House.
V do Northeote Station, near Lake Winnipegosis.
W do Selkirk Station, in Manitoba.
X do Fort William, on Lake Superior.
Y do Nipigon, on Lake Superior,
7 do . The Pine River Pass, in the Rocky Mountains.

The blue line from (C) Burravd Inlet, via (R) Yellowhead Pass, (T) Battleford,
(V) Northcote, (W) Selkirk, to (X) Fort William, on Lake Superior, is the line
located. Between (W) Selkirk and (X) Fort William it is in part, under construction.
A telegraph is contracted for over this line from the Pacific coast to Lake Superior.
It is erected and in operation over more than one-half the whole distance,

The dotted blue lines running to the right and left of the adopted route hetween
(R) Yellowhead Pass and (W) Selkirk, represent branches projected for colonization

urposes. With regard to which see the Geeneral Report and Appendix I All the
ranch and main lines are intended to have the uniform gauge of the country
(4 feet 8% inches), The trunk lines ave designed ultimately to be perfect in essential
Points in order to sccure cheap transportation over long distances; the branches,
iowever, being for local and light traffic may be more superficial in character.

The following will show the advantages and possibilities of some of the pro-
jected routes. :

Taking a common point on the Asiatic coast,—Yokohama, in Japan,—the dis-
tances to points on the western shore of North America are :—

Nautical Miles,

Yokohama to San Franeisco......... 4,470
do Esquimalt (F)....... 4,265
do Burrard Inlet (C). 953 : v 4,374
do Port Simpson (A)..cciviieees virecinnieriiiiiinnnnes 3,865
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The estimated distance from these points to Atlantic tide water and various places

is as follows :—

Statute Miles,

man Francisco to New York ......... AT T Y B T T O 3,490
do Boston ......... e 3,448

Burrard Inlet (C) to Ncw \ml\,/ut ‘Canadian Pac ifie, R. V.
J.and Montreal (K)...oooviins 3,241

do H(Mnn, vid Canadian Pacific, R.V.X, l

and Montreal (K)..o.ooviniinniinn, 3,197
Montreal (K), vid R, V, evitriibine 2,862
do Quebee (M), vid R.T. U. H. L..... 2,880
. do Saguenay (N), vid R.T. U, H...,. 2,774
do Port Nelson (G), vid R. T, U,..... ...... 1,744

Port Simpson (A) to Montreal (K), vid Peace River, U. W,
. T A I R B A A S b R 2,966
do Montreal (K), vid Peaco “lVUI U.HL&J 3,044
do Quebec (M), vid Peace River, U.H.&L. 3,088
do Nllj_(ll(‘llll)'(N), via Peace River. U, & H. 2,782
do Port Nelson (G), vid Peace River, & U. 1,762

The distances across the Atlantic may thus be stated :—
Nautical Miles.

New York to Liverpool....ceees cvvievreennninivennsnans O LTI L0y 3,040
Montreal to Liverpool, vid St. Paul. 2,990
do vid Belle Isle.. 2,790
Quebec to Liverpool, vid St. Paul..... 2,845
do via Belle Isle.. 2,645
Saguenay to Liverpool, vid St. Paul......... . 2,810
do vid Belle Islo. e 2,610
Port Nelson to Liverpool.....c.c.v... RS RO AL 2,960

From the above the following table is compiled, distances by land being in
statute miles, by water in nautical miles ; and the total distances in statute miles :—

aae | murveys| Aftialie | oL,
Yokohama to Liverpool. - Zie — Statute
Nautical sﬁﬁ:se Nautical | Miles.
Miles. 5 Miles.
Vid San Francisco and New York.. 4,470 3,390 3,040 12,038
Via Burrard Inlet (C), R. X J. and Montreal (K
by St.npml= 4, 3';4 2,862 2,290 11,341
Belle Isle . 4,374 2,862 2,790 11,111
Via Burrard Inlet (C), R. U. H. L. nnd Quebec (M) . X :
y St. Paul.. 4,374 2,880 2,845 11,193
%' Belle Tsl 4,374 2,880 2,645 10,963
Via Esquimalt (F), B. 0. X. J. and Montreal ( |
by 8t Paul. 4,265 3,165 2,990 11,5619
by Belle Isle.. 4,265 3,165 2,790 | 11,289
Via Port Simpson (A), 8. U. X. J. and Montreal
by St. Paul... we| 8,865 2,966 2,990 | 10,860
y Belle Isle . we| 3,865 2,966 2,790 10,630
Via Port Simpson (A) U. H, L. und Quebec (\()
y St. Paul.. veeresee] 3,865 2,888 2,845 | 10,615
b Belle I8le...orre vvvmn| 3,365 2,888 2,645 | 10,385
Via Port Simpson (A), U. H. and Saguena (N)
by St. Paul... 3,865 2,782 2,810 10,468
by Belle Isle 3,865 2,782 2,610 | 10,238
Port Simpson (A), U. to Port Nelson (G).. . .. 1,183 [#icsenses ssonss fosenss inavesss 5
Port Nelson (G) to Liverpool.....cceeee u et 2,960

»

e

\
\
i
|
t
1
|
|
i
1




aces

al
ute
28,

103

e — - — e - — ]

The foregoing shows the importance of the projected Canadian systom of rail-
ways as great through lines of communication, and points to special advantages
which possibly may be possessed by Saguenay on the St. Lawrence, below Quebec
and Port Nelson, on Hudson Bay. Surveys alone can determine the entire practica-
bility of the portions of these lines through unexplored districts, but it would
appear that a railway from Port Simpson (o Saguenay, if established as sketched on
the map, would, as compared with the line via New York and San Francisco, shorten
the distance between Europe and Asia, according to the above estimates 1,670
miles.  Saguenay would have this advantage during the season of navigation only ;
in winter, any traflic by this route would find its way via Quebee, over the Intercoio-
nial, to Halifax.

Port Nelson could searcely be considered as a terminal point for transcontinental
traflic; but as a shipping port for the products of the interior during some of the
summer months, it may herveafter prove of value* This is evident from the fact
that a point in the heart of the Saskatchewan District, would, by way of Port Nelson,
be nearer Liverpool than Chicago is by way of New York. A railway from Battle-
ford, a point on the Saskatchewan, 557 miles west of Red River, to Port Nelson,
would bo about 770 miles in length, while Chicago is some 950 miles distant from
New York, and New York is about 80 miles further from Liverpool than Port Nelson,

It may further be shown how advantageously Port Nelson is situated to the
great fertile tract oxtending from Peace River easterly, and how important a railway
such as that projected on the map may hereafter prove, if 1t be found practicable to
carry products via Hudson Bay to England during even a limited portion of the year.
By this voute, Lac La Biche, on the 112th meridian, and in the middle of an extengive
district reported to be of rare fertility, would, by the projected line to Port Nelson
bo relatively nearer Liverpool than Chicago.

* Port Nelson River, or, as now termed, Nelson River, is the outlet through which drains the whole
of the rivers and lakes included within the basin of Lake Winnipeg, extending from the Rocky Moun-
tains on the west to within one hundred miles of the shores of Lake Superior on the east, and covering
a drainage area of about 360,000 square miles.

Port Nelson is about eighty miles nearer to Liverpool, via Hudson Straits, than is New York. It
is at the mouth of a river of the first class, carrying a body of water double that of the north ani
south branches of the Saskatchewan combined, and it l‘Lchl)lOS the sea through a narrow depression in
the Laurentides, having a descent of about twenty iuches in a mile, or, in ronnd numbers, seven
hundred feet in a little more than four hundred statute miles from the spot where it debouchea from
Lake Winnipeg.

Port Nelson, moreover, is about the same distance from the edge of a vast fertile region in the
North-West, exceeding two hundred millions of acres in area, as Quebec is from Toronto.

For more than two hundred years from two to five sailing vessels, on an average, frequently with
war ships convoying them, have sailed annually from Europe and America to Port Nelson, or other
Eorts in Hudson Bay, and returned with cargoes the same seasor via the only available route, Hudson

traits.

In view of the growing interests of the North-Wcst, from whatever point these may be regarded,
the time for enquiry has arrived, whether communication with the Atlanic Ocean, with Port Nelson
a8 a starting point, may not be made safe, speedy and economical. The enquiry has become a natural
conseqnence of the extended knowledge now made public respecting the vast area in the North-West,
suitable for grain growing and for pasturage, which the Government surveys have suppiied. It isalso
encouraged by the great changes which have taken place during the last ten years in the prosecution
of the sealing industry,which have established the fact that properly constructed vessels of iarge capacity
are, in skilful hands, perfectly adapted to push their way through ice-encumbered seas. It has been
pressed forward by the new industry, so rapidly rising into importance, which gives additional wealth
to the prairies of the west and south-west in the United States, by the European demand for their live
products as well as for their grain.

The establishment of a cheap and speedy means of communication between the North-West and
the open Atlantic v:@ Hudson Straits, would not only secure the rapid settlement of Manitoba, but
open to successful immigration a fertile area twenty times as large as that Province. The proximity
of this vast extent of country to its own seaboard would, under such conditions, also secure the carrying
trade of its own productions under one and the same flag.—FKvilence of Prof. Hind before a (om-
miltee of the Commons of Canada, 1878,
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APPENDIX K.

PG I

Lives lost in connection with the Survey, during the Years 1871, 1872, 1873, 1874, ! S ‘ i
1875, 1876, 1877 and 1878. ‘ :

| | | -
I il “\’
“ Date ; A R
i No. Name. of Remarks. -
| Death. ¢
| )@ 4
| — ~ — - .
} 1871. Vg :
‘ 1 [Alexander Sinclair......coeuseeiiies August 7 (Lost in forest fires. ' & PR S5,
2 [William Matheson.... ....... . do 7 do P >
3 |[Indian, name unknown ..... .«es oee do 7 do
4 do do 7 do
5 do do 7 do
6 do do " do i ]
7 do do 7 do
i
8 do do verss 7 |Drowned in North Thompson.
9 (Arthur Hamilton... ... 0 20 do Lake Temiscamingue.
10 [Edward J. C. Abbott...cccvuns iene 20 do do
11 [George Knout ......ccevsees veeerienens 20 do do
12 |George Rochette....cowniie voiiiiinnns 20 do do
13 |Frederick Chadwick. .......coverunnee Nov. 26 do Lake Huron. i
14 [William Caldwell ... oveieiiniianns " do 26 do do ‘
15 |T. D. Taylor..... ; we! do 26 do do i
16 |Michael Clancy....coivivneiiinns onen do 13 |Broke throughice. |
1873. I
17 |Joseph Hughes...... wevuven vivieivinenn July 2t |Drowned in Whitefish Lake. [
18 | Arthur TOrrie. ceeseee sessescssne: ssnses] dO 24 do do 4
19 |Neil Patterson . . .oeveies covinene I do 24 do do ’ i
20 |John P. RObSON...ccvveer vervnnes vee 'nct. 2 |Died. |
21 {Nathaniel L. Price....ccooveiierien o0 {Dec. 30 | do Y%
| 1874, v
22 |Wm. Tappige.. ..ot sessessrsnr vornnases  Octs 3 IIDrowned in Fraser River.
ookl
| 1875. e
23 |John Spence...... cevvvesrieviesvrninnans Sept. 29 do Dalles River. ; ALt e
24 1T 00 Paskallc.iivsscsrssvosssosness so | do 29 do do A AR T8
25 [*Thomas Robinson ... 4 ‘Went down in steamer ¢ Pacific”’ > Ay U
26 *Edward Ja{nes ....................... 4 do do
*Samuel Nicholson... ...coeueceeeennne 4 do do
*John TAarbuti..cceesiieesi ooise soeveces 1 do do
*George Skippen..... SHorsvite : | 4 do do
*Richard Corcoran...... .coeeeevennes 4 do do
W. P. Scott.iceiicrnssecse  soneocssses Dec. 1 |Died.
1876.
John Dolan 7 June Drowned in North Thompson.
[saac Howch....cooveeer cevreres vnnnenn iJuly 19 do Salmon River.
Samuel Londit JOct. 16 do Kettle Falls.
1877,
Robert McMillan June 26 |Died.
Louis Watters veenenens | NOV, 19 |Broke through ice on Red Pine Lake.
F. G. Shibley...ccsrversrsnernenssannsss! Dec. 10 | Died.
1878.
Samu.: Hazlewood.......oeu veeeseens [JANL 11| do

* These men had been paid off a few days previously.r










