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1ý RE-PORT

ON TIE

OTTAWA AND FRENCII RIVER NAVIGATION

PROJECT.

ToRoNTo, 22nd March, 1858.

S1,-I have the honor to report on th proposed line of navigation from

Montreal, by the Ottawa and French Rive"3, to Lake Iuron, the exainin-

ation and survey of which were comintted to nmy charg by the Commis-

sioners of Public Works, in July, 1850.

As an index to the work embraeed in the exploration and survey of so

long and vailed a chain of waters as go to make up the route in question, I

will divide it into the followiig sections:

lst. Montreal to Ottawa City..... ............ 110 miles.

2nd. Ottawa to Portage du Fort. ............. 5

3rd. JRortage du Fort to Fort William. ........... 60 "

4th. FortWilliam to Mouth of the-,Matawan...... 80 "

5th. The Matawan and Lake Nippisingue. . . . 45 "

6th. Lake Nippisingue and French River. . . . .... 80 "

Whole distance Montreal to Lake Hluron.... 4300 miles.

For particulars of the steps taken fer the carrying out of my instructions,
I would refer you te my a intrn-ilreports-more especially those of the

18th December, 1836, and 19th March, and 25th August last year, while

w]l iere mnerely recapitulate in general termns what in those docuiment

is given in detal, viz.: that the original appropriation for meeting the

expenses of the survey having beenof-very limited amount, I deemed it

advisable to confine actual instrumental operations, in tie first instance, to

those portions'of the route which obviously presented tle'principal obstrue-

tions to the establishment of a continuous navigation. The sections selected

on these grounds were ;-st. That froîà Portage du Fort, at the head of



the Chats Lake, to the foot of the noble stretch of navigable water above

Fort William, known as the " Deep River,"-being No. 8 in the above
index ;-2nd. From the mouth of the Matawan to Lake Nippisingue, No.
5, in index.

The first described division, covering some sixty-five miles of the length

to be explored, is by far the most obstructed portion of the main Ottawa

River,ý and consequently the most tedious of survey, as it will eventually

be the most costly of improvement, when placed in comparison with any

equal portion of the route above Bytown. A complete and reliable sursey

of this section I deemed indispensable to a correct knowledge of the capa-
city of the Ottawa as a navigable higlway to the west.

That an accurate chart of the Matawan, and a reliable topographical
map of the dividing ridge between it and Lake Nippisingue were equally

indispensable to a correct solution of the problem with which I have to

deal, must necessarily have struck any experienced engineer who had atý

all given his attention to the subject, that question involving a matter of ne

less moment than the connection, for purposes of commerce, of the waters

of the great Ottawa River -with those which choose their path to the Ocuan

by way of the Great Lakes and the Falls of Niagara. It must have been

obvious, also, even in the absence of any 'previous knowledge of its contour,

that in the region of the Matawan would have to be decided the all impor-

tant question of the supply of water to meet the exigencies of lockage.

From the confluence of the'Mataewan with the Ottawa to the mouth -of

the little " Rivière de Vase " on N ippisingue, is forty-five miles.

The surveys of these two divisions of the projeted chain of navigation

were commenced in August, I85G, and carried on uninterruptedly al

through th'e severe winter that ensued, pa:ticularly severe as it must

necessarily"ever be in the northerly latitude in which they lie. Operations

on the Matawan ýere continued until the following May, when I received

official instructions from you that the two parties of engineers there engaged

were to be called in, and that portion of the survey abandoned, or suspend-
ed sine die. Those instructions I acted upon at once, though with relue-
tance, for the work had been approàched so near to completion that three
months' continuance of even one of the parties in the field would have
seeumed all the requîisite data for the compilation of a finished and accurate

chart of that singular and interesting river as wêll as of the adjacent shores
of Lake Nippisingue.

The lower division of the work, from the Deep. River to the head of
Chats Lake, continued under survey until the end of January last, shortly

previous to which time you notified ne that it had been decided by the
Commissioners, acting inder an order of: His Excellency the Governor
General in Council, to discontinue all further operations for the present.

It is much to be regretted, if I may be permitted to say so, that the



5

necessity for the suspension of this survey should have arisen just when it

did, at a period of the year when the ice affords such facilities for sounding

with accuracy and expedition,,and for obtaining the other necessary data

for finished and comprehensive maps and charts, and which, on the rugged

and precipitout shores of deep waters, cannot at any other season be had

with equal economy and correctness. The present winter, had the work

not been interrupted, would have resulted in the acquisition of the neces-

sary material for laying down with completeness all the varying features of

short-line, islands, and depths relating to the several chanuels into which

that intricate section of the Ottawa is divided by the Allumettes and Calu-

met Islands, and the many little islets between the Gran d Calumet Falls-

and Portage du Fort. -

In accordance with the instructioõs last referred to, the Ottawa survey

was totally suspended on the 31st January last.

I, should have mentioned that in addition to the two divisions of the route

above described as compassing my first scheme of operations, I have also

succecded in obtaining a very excellent, though also still incomplete survey

of a third division-Lac des Chênes- forming part of section No. 2 in index,
and extending from the foot of the Chats Rapids, opposite Fitzroy Ilarbour,
to the heaj of the Chaudière Rapids, seven miles above the City of Ottawa,

During ny explorations of the Ottawa in November, 1856, learning that

the works of the Chats Canal were ou the eve of being suspended, it struck

me that the resident Engineer of that work, Mr. Gallwey, thus relieved of

his ordinary duties, might possibly be spared to assist in the important survey

which I had then recently commenced. On making such a suggestion to

the Department, the Commissioners at once responded by placing Mr. Gall-

wey and his party at my disposal; I accordingly requested him to connect,
by regular survey, the already commenced canal at the chats with the

contemplated one at the Chaudière.

This work, carried on during the winter of 1856-57, though not completed,

was prosecuted sufficiently far to furnish a correct outline of Lac des

Chênes, and to add twenty-seven miles (the length of the lake) of correct

soundings to our store of information respecting'the available depth of the

waters under examination.

From the moment ýof assuming the responsibility of ascertaining and

pronouncing on the merits of so bold a project as that of opening an entirely

new ship or steamer communication between the Lower St. Lawrence and

the Lake ports of the West, I laid down the principle of having the work

executed with the greatest possible carefulness and accuracy, desirous (as

stated in a former report).of producing charts-of our grand northern river as

reliable in every particular as those admirable ones which will ever associate

the name of BAYFIELD with the Great Lakes and the St. Lawrence.

I accordingly adopted the trigonometrical system of survey; and as far



as the work has gone, no pains have been spared to insure correctness, as
well in determining the shore-line of the waters, main lands, and islands,
as in layinYg down the soundings.

The following summary, taking the sections which were under survey in
the order in which they occur ascending the Ottawa, will serve to show-at

a glance what proportion of the route has been submitted to the test of
instrumental examination, the whole distance from Montreal to the mouth-
of the French River being, as already stated, estimated at 430 miles.

lst. From the Chaudière to the Chats Rapids, " Lac des Chênes," 27 miles.
2nd. From Portage du Fort to the Deep River. ............. 65
3rd. From mouth of the Matawaù to Lake Nippisingue........ 45 "

Total....................... 137miles.

The triangulation of all these sections has been nearly completed, but a
large anount of field work, as has been before mentioned, remains to be
done in order to complete the tracing in of'the shore-lines, and the topo-
graphy of the banks of the rivers and lakes. Soundings have been taken
throughout, generally at intervals of two hundred feet apart, save in the
actual rapids, and some isolated spots besides', where the waters did not
freeze. The results of this department of the work may be summed up as
follow :

1st. Lac des Ciénes.-For about three quarters of a mile below the
foot of the Chats Canal, we have a series of rocky bars and shoals, which
scarcely Icave, at low water, a depth of more than seven and a half feet

available for navigation. There is, however, much deep water (over fif-

teen feet) in that distance ; and the formation of a channel twelve feet in

depth or more, though it would involve considerable outlay, is perfectly

within the' scope of practicability. The remainder of Lac -les Chênes,
twenty-seven miles, has a broad, direct channel, with a minimum depth
of twclve feet at iov water, the average soundings being more than twenty

feet, and but one fortieth part of the whole distance less than fifteen feet.

2nd. Thecsection from Portage du Fort to the Deep River, 65 miles,
has been sounded throughout the northerly channel of the river, including
Lac Coulogne, and presents generally an available depth of over fifteen

feet, by far the larger proportion of the distance having soundings'of more

than thirty feet. In the Calumet Channel, from the head of the island of that

name to the Grand Cal et Falls, seventeen miles, we have some ten miles of

shallow water, fro ix to nine feet, over shoals composed of sand or alluvial

deposit. The ter in this channel can, by the simple construction of au

easily formned dam at the Falls, be kept up permanently to a level that

would, without damaging any lands now available for cultivation, give a

minimum depth throughout of nine feet, and a channel of twelve, or for



that matter, fifteen feet in depth, can then easily be obtained through the
shoals by dredging out from two to six feet of the soft deposit of which the
bùttom is composed.

3rd. The soundings of the Matawan River are ýighly satisfactory, extend-
kg, save in the few cases of " open water " (riearly all soundings having
been taken from the ice), from its confluence with the Ottawa to its head
waters in the upper extremity of Trout Lake, distance 42 miles. In ýmid-
channel the depths average as follow:

15 feet and over...... .......... 32 miles.

12 " and less than 15................. 5

10 " andunder......................5 "

Of the deep portions, ùtt is to oay, fifteen feet and over, three fourths, or
twenty-four miles, have more Ïhan 30 feet sóundings. In " Lac Plein
Chant," a stretch of smooth ýater five miles in length, not far above the
inouth of the river, the average depth is more than eighty feet; in many
instances bottom. not being scoverable with three times that length of
line.

Lac "Talon," which we r ch t eighteen miles from the mouth, and
which gives us eight miles o stil-water, is also very deep, never less than

twenty (20) feet in mid-c nael, and commonly more than one hundred
feet. We then come to Tortue and Trout Lakes, twelve miles more of
smooth water. In the f mer the minimum soundings are fifteen feet, in
the latter thirty, while equently more than two hundred feet are found.

Apart from the re lar surveying operations, Mr. Stewart, my principal
assistant in the wor , took advantage of the good ice in the winter of 1856-7,
to ascertain the pth to be depended on in the Chats Lake (the upper
part of section N . 2 in index) from Portage du Fort to within three miles
of the head of t e Chats CanaL

Consecutiv and close soundings were taken throughout that length,
some sevent n milcs, except for about two-thirds of a mile of open water
at the Che aux Rapids, and resulted in showing a minimum depth of about
fourteen et, the soundings generally ranging between thirty and sixty

feet, w e the lead at the end of thirty fathoms of line frequently announced

" no b tom."
I ve thus had soundings taken over about one hundred and fifty miles

of e proposed chain of navigation, upwards of one-third of the whole

es imated length, and in that distance find oily some thirty miles (includ-

Ang the Chats Canal) requiring artificial improvement to render each sec-
tion continuously navigable in itself for vessels drawing twelve or even

fifteen feet of water. As i proceed with this report I trust to be able to

show that, following the route of the waters proposed to be improved, from
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Bytown to the Georgian Bay, the ppints between which my whole fikIM of
operations lay, there are at least <e hundred and'twenty miles more of
deep and level water, in detached sections it may be, but requiring little
or no aid from the hand of man to render them amenable to the purposes
of ship navigation.

The falls and rapids of the surveyed and other portions- of the route will
be touched on by and by when I come to enter on the general engineering
features of the whole scheme, and will in that connection be exhibited in
tabular form as an Appendix to this report.

Besides the hydrographical examinations embraced in the foregoing sum-
mary of soundings, a survey has also been made of the ridge of land divid-

ing Trout Lake, at the head of the Matawan River and the most west-
wardly of the waters tributary to the Ottawa, from Lake Nippisingue,
whose outlet is by the French River to Lake Huron; and the topograph-
ical features of the barrier between where the waters of two of the might-
iest of American rivers approach almost within rifle shot of one another,
have bepn ascertained with sufficient accuracy to enable me to proIounce
with confidence on the practicability and probable cost of uniting them:

Having sketched, as above, my course of proceedings towards the dis-
charge of the trust committed to me, I will next, before entering on con-
secutive details as to ha-borage and lockage, distance and depth, exhibitory
of the engineering characteristics of the route, endeavour to give, for the
information of those who, though interested in the project, may not be
familiar with the geography of the proposed line of communication, a
descriptive outline of the chain of waters which are to form the

OTTAWA AND FRENiH RIVER NAVIGATION.

The great Ottawa River, which at the foot of the island of Montreat

becomes finally merged- in the greater St. Lawrence, has a north-westwardly-
course of probably sdme five hundred miles, and may be said to drain all
that portion of the area of Canada comprised between latitude 45° and 49
and longitude 740 and 79°.

Following the course of this great artery for about three hundred miles
from Montreal, and noting in that distance many large streams pouring
into it from-both sides, we come to a broad, deep river, having an ascend-
ing course to the west. This is the MATAWAN, the widest aud deepest of
the western tributaries of the Ottawa. Turning out of the main river, we
follow up this branch, directly towards the setting sun, for a little over-

forty miles, when, far larger at its sources than at its mouth, the Matawan
closes abruptly at the head of a deep lake, antl, for the first time since-
starting upon our jouriey, the waters seem to come to an end.

Landing, however, and crqssing a sandy ridge, but little elevated above-
the level of the lake just spoken of, a walk of scarce three-quarters of a



mile/brings us upon a little river, where the current, which has hitherto
impeded the progress of our bark canoe, now assumes a contrary direction
froin that of the waters we have left behind, and is gliding silently but
s rely to the WEST.

/ Descending this stream, known to the " Voyageurs" as " La Rivière de
Vase," five miles of canoeing over its gradually widening surface brings us
,out upon a noble expanse of water, LAKEu NIPPISINGUE ; across which, still
keeping on our due west course, we find thirty miles of deep water ere

again compelled to take the land, which we do near where the dark waters
of the lake are seen to hurry tumultuously to some destined goal below,
through a narrow channel cut perpendicularly in the hard granitic rock.
ifere "portage " of searce a quarter of a mile in length brings us once
more t navigable water, and our canoe float' securely on the placid sur-
face o the FRENCH RIvER; following whose deep ànd beautifully terraced
water and making three short " portages" in its length of fifty' miles, we
emerge upon the GEORGIA BAY; having travelled, as near as may be, four
hundred and thirty miles fro our starting point at Montreal, and to reach

which place of union with tawa waters those of the French River,
which have just borne us out pon Lake Huron, have a journey before

them of not less than one thous d miles; forming an atom in the huge
volume of water that takes the greaia of ,he eataract of Niagara.

With so unbroken a chain of water communication, river and lake,
between the lower St. Lawrence-the natural portal of Canada-and the

"land of promise " in the west, it is not to be wondered at that the route

we have just come over should have been the earliest highway of Canadian
commerce.

In the year 1615 a brave Frenchman ascended the Ottawa from where
the City of Montreal now stands, and, under the guidance of his allies

from among the Indians who then swarmed on its banks, -as well as on the

now desolate shores of Lake Nippisingue and the French River, he followed

the identical course that has been traced above, extending bis explorations

far down Lake Huron. Huron was thus the first of our wonderful fresh-
water seas ever gazed upon by Europeau eyes, ere yet the thunders of
Niagara.had greeted European ears. The name of the gallant voyageur
was SAMUEL CHAMPLAIN. '

Impelled by the love of adventure, or the temptations of traffic, La
Salle-and others quickly followed in the footsteps of Champlain, and for a
long series of years, upto *a comparatively récent period, large fleets of
canoes, richly ladeh with the peltries, of the North, periodioally, year by
year, ascended the French River, and, crossing over Nippisingue and the
" height of land," dropped down the Ottawa to Montreal, the head-quarters
of the fur trade.

Owing to the falling off in that important branch of commerce, in part
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because of the gradual 4ecrease in the number of fur-bearing animals in
the region of Nippisingue and the Ottawa, in part because of the opening
of other channels of communication, but, above all, to the appearance of
steamers on the great Lakes, and of Railways on their borders, the Fr'ench
River and Ottawa route fell into gradual disuse; save, as regards the
latter river, for the purposes of the timber trade ; and on the French
River, Lake Nippisingue, and the Matawan, whose echoes formerly
resounded at not unfrequent intervals to the song of the voyageur, his
cheêry voice is now but seldom heard, the only inhabitants of the
solitary shores consisting of some few dozen Indian families of that self-
same Algonquin'tribe of whom hundreds gathered, wondering, rou4d the
"white men" when, nearly two centuries and a half ago, Champlain and
his companions first appeared among them.

In reviewing the commercial bearings of the project under consideration,
it must be apparent to the most indifferent looker-on, if he will only give
the subjett his serious attention for a little, that the claims of such a
route as has been described-water, it may be said the whole way, and
nearly four hundred miles shorter between tide-water and Lake Michigan
than that by the great Lakes, are at all events deserving of an impartial
hearing. Setting aside, therefore, the engineering obstacles to be over-
come, and which, for argument's sake, we will suppose to be smoothed over
in the meantime, I will proceed to state the case as simply and briefly as

I can for the consideration of the merchant.
It is not my intention to array great columns of statistics to shew what

the possible trade from the west to the seaboard may be some ten years
hence, within which period such a navigation as is above foreshadowed
may become a reality. The increase of population and commerce in the

Western States and western cities has invariably outstripped the anticipa-
tions of the theorist, and are perfectly certain to continue to do so for a

,long series of years to come.
It would be almost in vain, then, to speculate on what the next ten years

of progress should bring forth; but it may be fairly asserted that produc-

ing powers in. the west, and demand for its products in the east, are
increasing in such rapid ratio that any project which shall have for its end

to diminish space and increase the facilities of transport by water carriage,

will find such favour in the eyes of the mercantile community, that the

restless spirit of Commerce will neither slumber nor sleep while a possibility-
remains of effècting some radical improvement-in the water communication

between the'lake ports of the interior and the sea ports of the Atlantic
coast- Millions will be freely contributed and freely expended for the
furtherance of such a purpose ere another decade has passed away.

The natural outlet of all that fertile region east of the Mississippi which

drains into the great Lakes, is, of course, their outlet the St. Lawrence;
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and the preponderance of the trade of that immense area, as it assumes
dimensions proportioned to the vastness of the river, will settle into that
channel as a matter of destiny. No wholly artificial avenue can keep
pace in increasing capacity with the gigantie commerce which is growing
up to the west of Lake Michigan, and which will force us Canadians into
bolder undertakings than 'any we have yet embarked in. Canada lies
directly across the leading route from the far west to the Atlantic seaboard,
and over some portion of our territory the great tide of western commerce
must for ever roll.

To meet the coming exigencies of that commerce, public attention has
already been directed to three great projects, viz.:

lst. The enlargement of the Welland Canal.
2nd. The construction of the Toronto and Georgian Bay Canal.
3rd. The estdblishment of the French River and Ottawa navigation.

I use the term navigation rather than canal, in relation to the last
named scheme, because, as before observed, it consists of an almost uninter-
rupted chain of waters-river and lake-demanding, just as we all remem-
ber the St. Lawrence did, certain detached sections of canal to render the
navigation continuous.

The maps accompanying this Report will place clearly before the rea e

the relative geographical position of each of the routes named. T by
the Welland Canal is so familiar to all in any way concerned in the trade

of the lakes, that the name is sufficient to recall its- importance and
success. The enlargement to ship proportions of that indispensable
connection between Lake Ontario and thé upper Lakes will be the first
accomplished of any of the three projects under consideration.

With respect to the Toronto and Georgian Bay Canal, the lately
published and elaborate report of Mr. Kivas Tully, Civil Engineer, puts us
in possession of full and reliable data as to the constructive features of
that project, while my own explorations and partial surveys iri connexion
with project No. 3 enable me to condense its salient features into tabular
comparison with those of its compeers

Distances, Chicago to Montreal. Lookage.

No. Naine of Route.

Lake River. Canal. Total. Up Down Total.

Miles. Miles. Miles. Miles Feet. Feet. Feet.

. Welland Canal .. ........... .. 1145 132 71 148 .. 535 55

2 Toronto and Georgian Bay. ... 775 155 120 1050 180 675 805

3 French Rivr and Ottawa..... . ' 575 347 58 980 83 615 698

From these figures it appears that in point of distance, No. 3, which
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may be terned, par excelenee, the " Canadian route," holds a very wide

advantage over No. 1 ; and though possessing iii a lesser degree a similar

advantage over No. 2, is so far its superior in regard of lockage, as,

ca«eris paribs, to entitte it to at least an equal share of attention.

lI the foriegoinlg table, Chicago is takienî as our point of departure from
the west, Montreal as the port of destination ; witi thlese points as terminli,
I will endeavor to show wlat the relative cost of transportation by eachi of
the three routes should be, and to that end will avail imyself of the Caleu-

lations of the net ileage cost of transport by the several descriptions of
water carrage, ike, river, and canal, gil ci us in the able report of Mr.

W. J. MacAlpine, On the cana1s of the State of New York. I also ask
perission of Mr. J. B. Jervis to imiake use of somiie of the figures relat-

iig to similar imatters set forth in his excellent treatise on the Caughîna-
waga Canial project.

The following is Mr. MacAlpine's table

TABLE OF TUE corST OF TRANSIP01T PER TON PER M]LE.

Occan. Long voyage..................... 1 nill.

" Short ". ........ 2 to 4 imills.

Lake. Long ". ........ 2

Short ... . . . .. 3 to 4
Rivers. Iludson, and of similar cliaracter . . 2 ..

" - St. Lawrence and Mississippi....... "
"4 Tribiutaries of Mississippi. . . . . . . . . . . . 5 to 10 "

Canals. Erie enlargernent..................4 "

" Otier large Canals, but shorter. ...... 5 to 6
" Erie Canals, ordinary size. . . . ....... 5 "

" With Great Lockage.. ............. 6 to 8 "

Railroads. Transporting Coal. . . . . . ........... 6 to 10 "

" Not for Coal, favorable grades and lines 12j "
" Steep Grades..... ............... 15 to 25 "

To the Canal rates above given must be added the tolls, which, on the
Erie Canal in its present unenlarged condition, swell the cost of transport
through it to about 14 mills per ton per mile. Mr. Jervis, making just
allowance for the lessening of tolls certain to be a consequence of the
increasé of tonnage due to the larger capacity of our Canadian canals,
when ,ested to their fuil capability, and for the actual decrease in the cost

of tr nsportation due to the larger class of vessels that their capability

will -dmit of being employe-d in the trade, assumes the cost of transport,

tolls included, in ship canals of ordinary cost, at 8 mills per ton per mile,
w*h is simply adding 4 mills for toll to Mr. MacAlpine's 4 mills for

tr, sport.



18

Mr. T. C. Clarke, in lis excellent paper on the " Avenues of Western

Trade," first piblisied ii " ltunt's Merchants 1)lagazine," and subse-

quently in the Report of tlie Commhlriissioeiir of Public Works for last year,
assumes, and jistly, thit the cost per mile of both the " Toroito and

Georgian Bay," anid " Freich River and Ottawa " Canals, will be far in

excess of the average cost of the minagnificeiit canais we can now boast of;

and, tiat, as a consequence of such increa'se of outlay, there would

naturally be a corresponding iricrease of tolls,-estiated by hin at

double tie ordinary rate,-- hiei, hoNever, lie pits at 5 miills per ton per

mile, agaiist Mr. Jervis' 4 imills. Accepting Mr. Clarke's priiciple as

souinid, I adopt Mr. Jervis' figures, tiougli for the purposes to which 1 an

about to apply ther, tliat of conparisoi, the one rate woulid answer faully

as well as Uie other. Taking, tierefore, Mr. MacAlpiie's rate of 4 nilts

as the net cost of trisport in large canals, and doubling M'r. Jervis'

tollage of 4 mriills, we have 12 milis as the cost of transporting a ton of

goods tirougli each mile of the two costly canais with wlich L have to

deal in comparing themn as chaiiels or trade with the Wellanld and

otier artificial links il tlie St. Law reice line of navigation.

The several routes, Cmcwo to MONTlIAiL, Mill thon compare as follow :

1st. Welland and St. Lawrence Canals.

Laîke navigation, 1145 miles at 2 miils.. ....... 229
River " 132 " 3 " ..... 0.40

Canal " 71 " 8 " ..... 0.57

Net cost of niovement per ton .. ........ 3. 26

2n1d. Toronto and Georylianu Ray, Route.

Lake iavigatioi, 775 miles at 2 inills. .. .. .. .... $155
River " 155 " 3 " ..... 0.46

(naiii (T. & G.B.) 77 " 12 " ..... 0.92

Canal (St. L.) 43 " 8 " ..... 0.34

Net cost of movenent per ton ......... 3.27

3rd. FPrenc7 iner and Ottan'a Houte.

Lake navigation, 575 miles at 2 mills. .. ....... $1.15

River " 347 " 3 " .. 1.04

Canal " 58 " 12 " ..... 0.70

Net cost of movement per ton. .. .. .. .. $2.89

In the foregoing calculations I have assumed Mr. MacAlpine's miniMUM

r te for lake carriage and his maximum for large rivers, so that the com-

p rison cannot be charged with being unduly favourable to the Ottawa

r ute, which is represented as possessing a very much less proportion of
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lake and far more of iver navigation than either of the other two, although
much of what in it I have classed as river might justly be put down as
lake, fully one-fourth the distance assigned to the former category having
width and depth sufficient to admit of half a dozen vessels as big- as
the " Great Eastern" running side by side.

I will now submit a comparative statement of the time to be occupied in
an ordinary voyage ovei4each of these routes, choosing the Propeller as the
description of vessel with which to experiment in tasking their respective
merits in that particular, and will suppose three such vessels, of equal
capacity in every respect, to clear from Chicago at the same time, all three
having their manifests made out for Montreal. They sail together past the
straits of Mackinac till abreast of the lower end of the Great Manitoulin
Island, when, one of them keeping on a i1early due south course down
Lake Huron, for the Welland Capal, the other two steer eastward, and in
company, till, clearing Cape Hurd, they enter the Georgian Bay; one of
them then heads northward for the French River, to take the Ottawa Route,
the other southwardly to Nottawasaga, the entrance of the Toronto and
Georgian Bay Canal.

I will assume for the rate of progress of all three vessels eight miles per
hour through hake and river, three miles per hour in canal, and will allow
one and a half minute for each foot of lockage.

With these conditions the time occupied in the sevoral trips should result
as follow :

lst. Welland Canal Route (enlarged).

1277 miles Lake and River Navigation. . 159 hours.
71 " Canal ". 24 "

535 feet Lockage ............. ....... 1 "

Chicago to Montreal (1348 miles) .... 196 hours.

2nd. Toronto and Georgian Bay Route.

930 miles Lake and River Navigation ....... 116 hours.
129 ' Canal 40 "

I 805 feet Lockage.....................20

Chicago to Montreal (1050 mes...176 hours.

3rd. Freînch River and Ottawa Route.

922 miles Lake and River Navigation. ..... 115 hours.
58 " Canal "......... 19 "

698 feet Lockage...................... 18 "

Chicago to Montreal (980 miles). ...... 152 hours.

Difference in favor of No. 8 over No. 1...... 44 hours.
Do, do No. 3 over No. 2. .. .. 24 "
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T'o render the co nparisons still more comprehensive we will now retrace
our steps from Molitreal to the foot of Lake St. Louis, and supposing the
Caughnawaga Canial to be un fait accompli, will take our propellers and
their cargoes by that route, Lake Champlain and the Hudson, to New York.
The éost of trandporting a ton of goods from Chicago to New York will
then compare as follows, the Champlain Canal being assumed as enlarged
to ship propotions, and the Hudson improved for large vessels to Water-
ford, ten miles above Albany.

lst. Welland Canal Route.

Chicago to Caughnawaga as above, (deducting Lachine Canal
charge).......... ...................... $3.19

Caughuawaga Canal.. ....... .33 miles at 8 mills $0.26
St.JohnstoWhitehall,riverandlake 120 " 3 " 0.36

Champlain Canal. ........... 65 " 8 " 0.52

Hudson River, Waterford to N'èw
York................155 " 2" 0.39

1.53

Chicago to New Yorh (1721 miles).. .. $1.72

2nd. Toronto and Georgian Bay Route.

Chicago to Caughnawaga, as above. . ................ $3.20
Caughnawaga to New York, do.....................1.53

Chicago to New York, (1423 nules).- - 4.73

3rd. Ottawa and French River Route.

Chicago to Caughnawara, as above.. ... ............. $2.82

Caughnawaga to New'York, do. .................... 1.53

Chicago to New York, (1353 miles).

The foregoing calculations should be sufficient, I think, to show that the
French River and Ottawa line of navigation possesses in reality such com-
mercial advantages as make it worth while to put its engineering merits on
their trial. I will therefore proceed to set forth the difficulties to be encoun-

tered and the facilities for dealing with them, in grappling with what must
undoubtedly prove a stupendous undertaking, and in doing so I shail confine
myself strictly to the facts elicited in the course of my explorations and
surveys, " nothing extenuating wherein they are worthy," and, vouching
4fr-the-orrectness of my premises, shall cheerfully abide the criticisms of
my professional ë~tliei upon the conclusions I arrive at.

ENiNEERING FEATURES OF THE ROUTE.

I commenced my examination at Penetanguishene, and made a careful.

reconnoissance of the eastern coast of the Georgian Bay, from thence to its



Mrost northeýly Adentation, the French River. Ascending which Stre m
I noted all 'ts capabilities for the purpose of a ship navigation ; and, co~n:
tinuing my route across Lake Nippisingue, explored its coasts and inlets,
crossed over the ridge of land separating its water-shed from that of the
Ottawa, descended the Matawan River, and so on down the Ottawa to the

foot of the Grand Calumet Falls; making a canoe voyage of nearly four,

hundred miles, and satisfying myself by personal observation that the plan

of operations previously adopted, and herein already described, was that

best calculated for the proper carrying out of my instructions.

Previous to setting outupon my explorations I had endeavoured to gather

such reliable information as was within my reach relating to the character,

istics of the route generally, but more especially as regarded that important

point, the

TERMINAL HARBOR ON LAKE HURON,

And ascertained that the prevailing opinion with respect to the entrance of

the French River was not favourable to the project of opòning a navigable

communication by that route with the Ottawa. It was represented that

the approacli to the river was so barred by reefs, and rendered so intricate

by the maze of islands multiplying its outlet into innumerable deltas. that

only the inost skilful Indian pilots could thread its labyrinth of channels so

as to steer their bark canoes into the main trunk of the river.

I have already in this report had occasion to refer to Admiral Bayfield's

charts of our Lakes, the accuracy of which is proverbial among those who

" occupy their business " in those " great waters." Singularly, however,
an error or oversight in nomenclature on that portion of his chart of Lake

Huron which shows the outlet of the French River, goes to strengthen, if

indeed it did iai. riginate the opinion referred to as common among the

casual visitors to that'coast, viz., that the river is not accessible for any

cratft bigger than a birch bark canoe.

I would direct your attention to sheet No. 3 of Bayfield's Chart of Huron,

and with it before you, to a-group of islands in its north-easterly angle

known as the " Bustard Islands."

Looking northward from this point of observationyou will see the

Mouths of the French River," noted in conspicuous capitals, debouching

amid a number of little islands. Turning due east you will observe an ilet

named the " Key," also figuring in capitals ; While between it and the first

naned point is another indentation of the coast; setting up from whicb, but

noticed only in unpretending italics, is a " large river."

'lhe Indians of Lake Nippisingue in going to and fro between their homes

and Slel)anowhenaning and the Sault de Ste. Marie. commonly enter or

descend the French River by the " Mouths," so designated by Bayfield,
that route affording the best shelter for their canoes ; in going to or return-



ing from Penetanguishene they as commonly choose the passage by the

" Key," the waters of which, although they do not belong to the French

River, approach so near to it at some distance up as to render it accessible

for canoes by an easy "portage."

In pursuing my examination of the coast, I placed myself entirely in the

hands of my pilot, a sagacious Algonquin of Lake Nippisingue, perfectly

familiar with every rocky island and inlet of the myriads that stud and

indent the inhospitable coasts of the Georgian Bay, merely giving him to

understand that my desire was to enter the river by its widest and deepest

estuary.

Passing the " Key," which he indicated as the shortest route to Nippi-

singue, my guide bent his course for the Bustard Islands, and from thence

steered directly for the "large river " already referred' to, the way into

which from the islands being perfectly clear and unembarrassed. It thus

for the first time became known to me that the French River had at least

one outlet independent of those assigned to it by the chart, and that " the

large river," which most probably was considered by Bayfield as a distinct

stream, is in rélig that arm of the former by which, if ever it is to be

adapted to the puiloses of moder commerce, vessels will have to enter it.

As for the other mouths, I have ascertained that they were rightly pro-

nounced to be inaccessible, save, as before observed, for the Indian in his

canoe.

On reaching the mouth ot the river, I landed, and looking back upon the

bay over which I had just passed, it certainly did seem to fulfil all the

external conditions of a noble harbor.

The Bustard Group completely proteçts it on the south and south-west,
while a heavy sea, grinding angrily against a projecting headland of granite

on the north-west, seemed to announce some shelter against the violent gales

which so frequentlyassail the Lake from that quarter. Thç bay within

was perfectly smooth and unruffled, while without the water was still heav-

ing and swelling from the effects of a night of storm.

The entrance to the harbour is studded across, fiom the Bustards towards

the maiï' shore on the north, by a few rocky islets, great broad channels

between wvhich give every indication of very deep soundings. Close under

the Bustard Islands the chart marks six-ty feet of depth; in the mouth of

the river I paid out twenty feet of line -vitliout touching bottom. The

intermediate bay, doubtless, has some of those treacherous sunken rocks

which beset the whole of that coast, but the general depth of water is great,

and deep chaniiels of ample width exist throurhout the whole bay into the

entrance of the river. The reefs and sunken rocks referred to are almost

sure to be of the pinnacle form which characterises the rocks and islands

above water, and as they stand up like pyramids with deep soundings all

around them, are therefore susceptible of being removed without extraer-

B



dinary difficulty -r cost, involving a description of work !i fact, Whie, du
it would be permianentin its results, would prove of less ultimàte cost than
the endless dredging of some of the ever silting harbors of Lakes Erie and
Ontario,

A vessel of whatever class, steamer or sailing craft, once withiùl the
Georgian Bay, could, in any weather, at least a easily mnake the Bustard
Islands as any of-theaore southery-ports, Owen-Sound, Coll'ig ood, or

Nottawasaga, while in the'sweeping gales from, the north-west, the scourge
of Lake Huron, the run from Cape Hurd.-to-the Bustards, having the shel-

ter of the great Manitoulin Island, would assuredly be far safer that that

toanyof the threelowerharborsnamed. Underthelee of the BUstard group
vessels could anchor or moor in the most complete security, blow the wind
from what quarter it might, and to drop thence into the river, the depth
and direétness of the channel being assumed as sufficient, would be prac-
ticable under almost any condition of weather short of actual storm.

I consider the harbor formed by the Bay of the French River, described

above, as capable of being rendered in every respect suitable for the
entrance of a great ship canal. The ordinary adjuncts of lighthouses and
piers would, of- -course, be called for, and a careful survey required to
determine the proper site for such erections. It was my intention to have

made such a.survey in the summer of 1857, had Ibeen permitted to pro-

ceed with the work embraced~in my first instructions.

THE FRENCH RIVER.

For more than a mile from its mouth upwards the river is broad, deep,
and still ; in width from three hundred to four hundred feet ; in depth pro-
bably twenty feet. The banks are of bold granite, that on the north side

presenting the appearance of a monster artificialbreakwater or pier, rising

perpendicularly many feet above. the water, and jutting out far into the

lake, affording to the entrance complete protection from the blustering

winds of the north.
At the end of a mile or more from the entry, on rounding a sudden

bend, we come upon the first, or, more properly speaking, the last falls of the

river, having a descent of about six feet, and in form psembling an artifi-

cial wear; the width of thefall being scarcely one hundred feet, and the

drop fiom the higher to the lower level almost perpendieular. On the

north side the granite rises up boldly from out the water, whileon the south

there lies a flat table of the same character of rock, its surface but little

elevated above that of the water in the upper reach, and the portage

over which froin deep water below to deep water above the cascade is not

four hundred feet in length. This table rock is admirably adapted for the

reception of a fock. Such a structure, of the largest required prop<itions,



19

would alrnost occupy its whole area, for in width it can scarcely boast of one

hundred fet when it is overshadowed by a beetling cliff of the same imper-

ishable formation as that upon the opposite side.

A dam across the head of this fall and the other outlets, carried up to

a heiglit sufficient to maintain the water permanently at a level of about one

foot above ordinary high water mark, or about three feet above the stage

ut which I found it on the 16th October, 1856, would have the effect of

creating a dead level from here to the next falls, some sixteen miles further

on, and would completely drown one or two trifling intermediate rapids,

without drowning any land. This elevation of the water would give us a

lock of nine feet lift to construct, which, with the dams, about 1100 feet

long by 15 feet high, embrace ail the work required to render the first eight-

een miles of the French River navigable for vessels drawing from ten to

twelve feet of water.

I have been thus particular in dese îi g first fall encountered in the

ascent of the river, amd which is known by the name of " Les Petites

Dalles," because the general features of all the other falls to he surmounted

are precisely similar. They are al more or less wear-like in their forma-

tion; and the mode of dealing with them, -yhen " improvements " come te

be considered, will, in every instance, be identical ; locks and dams being

ahmostthe only descriptiop of work required to render the river navigable

throu' lit3ts entire length for any draught of vessels that the harbors of

Lake Michigan ean send ont.

From the " Dalles " to the riext falils above, " Le Grand Recollet," the

distance,,as has been said, is about sixteen miles; thei height of the IRecollet

Fall is seven-feet, and then a stretch of eigliteen miles more of deep wide'

water, interrupted by but one short rapid, till we reach the foot of " Rapide

de Parisien," the firit of a series of four flls extending over a distance of

as many miles and separated froni one another by deep still ponds. Three

locks and dams will completely surmount these obstructions, which have an

aggregate height of about eighteen and a-half feot.

At the head of " Rapide des Pinis," th1e uppermost of the four falls just

referred to, we find ourselves once again in one of those lake-like expanses

of (eep ivater which etnstitute a principal chariîqteristic of this river, and

over the smooth surface of which, in this instance, we skim for eight or iue

miles without interruption, till our progress is arrested by the "l Chaudière

Falls," Oe of the outlets froi Lake Nippisingu e. lere the ascent is

nearly twenty-six feet to gain the level of that Lak

Thie " Chaudière" has a course of about a mile n leugth througI a nar-

row elianel enelosed betwecen lofy and perpew iculai walls of gramte

resembling a cembination of mighty fcks, frontm wL ih theOet-uat

had swopt out the gates. To the southlwarl of th s chaunel, a deep Sali

bay sets up towards Nippisingue, approaching fo tin a quarter cof a mil,
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of it. At the head of this bay the portage is made, and at that point
the facilities for connécting the waters are all that could be desired. Two
locks and a few hundred feet of canal would effect a navigable link between
twelve feet water above and twelve feet water below the Chaudière portage,

From the entrance of the French River, on the Georgian Bay, to its outlet
from Lake Nippisingue, the distance is as near as may be... 50 miles.

The ascent about............................ 60 feet,
Making the level of Nippisingue above the sea.......632 "

I estimate that the construction öf seven locks and-eighLdams,withe-not--
to exceed three quarters of a mile in length of rock cutting, exclusive of
that required for the locks, embraees all the work necessary to admit of
the transit from Lake Huron to Lake Nippisingue of vessels of one thousand
tons burthen.

It has already been said that the mouths of the river are numerous and
intricate. , The river itsélf, though sometimes merging.into one vast lake,
is, throughout the greater part of its length, divided into two main channels.
At the head the waters of Nippisingue pass out through three distinct out-
lets, all similar in character to the Chaudière. The channel I have
e»deavoured to describe. is the southerly one'; the Chaudière rapid the
furthest south of the triple outlet from the lake.

The French River might more properly be described as a succession of
.akes than as a continuous river. The ascent is made in a series of level
terraces, the rapids or falls between which are short; assuming, in nearly
every instance, the cascade form. The depth of water between rapids is
generally very great. I took soundings throughout with my own hand, and
rarely lighted upon any spot Where less than twelve feet of water was to be
had, three times that depth being probably more common. The lake portions
are studded with islands clothed to the water's edge with the cedar and'
the fir, and of every conceivable outline of beauty; while here and there
vast bays indent the shores to such a depth that fleets of large vessels might
lie moored within them unseen among the islands. The river portions are
for the most part narrow defiles, from two hundred to four hundred feet in

width, walled in by towering cliffs of the unchanging granite, oritskindred
rocks, the syenite and the gneiss, close up to which I invariably found

great depth of water. Emerging from these defiles, the lake scenery will
again break upon the view, the islands appearing to be more numerous,

the bays iore varied, as we ascend toward the sources of the river.
The scenery of the Thousand Isles of the St. Lawrence is tarme and

uninteresting as -compared with the endless variety of island and bay,gran-

ite cliff and deep sombre .defile, which mark the character of the beautiful,
solitary French River.
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LAKE NIPPISINGTE

Lies just above the 46th parallel of latitude and across the 80th of longi-
tude. In form it is very irregular, but lias an extreme length, east and west,
of about thirty miles, and a maximum brêadth, north and south, of about
twenty miles. Its area may be set dow n round numbers at three hun-
dred square miles. Its elevation above the sea is 632 f#et.

The northerLj shores ef the lake are soiewhat low, generally Of flat

granitic rock ;' the water shoal upon a sandy ttom. On the southerly
aide, across which our line of navigation lies the primitive rocks stand
boldly out of the water, which is de'ep, as much"is thirty fathoms sometimes,
ain c only-three fathoms close up to the shores. For about ten. miles
from the head of the Chaudière Falls the character of the lake is in close
affinity to that of the French Riv the way lying through myriads of
islands. • We then emerge upon the Iroad, open lake, across. which is a
clear, direct, unembarrassed course of what· sometimes proves stormy
navigation, to the mouth of the little

"RIVIERE DE VASE,

in itself an insignifleant stream, but of easy adaptation to the purpose -of an
artificial navigation. Its course lies through wide marshes of deep mud,
maintaining a tangled growth of dwarf alder and willow, or between sloping
Mills of arid sand wooded with red pine.t Canoes ascend the Vase, por-
taging three times, for five miles from its mouth till we reach

THE SUMMIT RIDGE,

where we attain a height above Lake Nippisingue of 35 feet; above the
sea 667 feet. Here the water-shid of thef t. Lawrence and the Ottawa
divides, and a portage of three quarters of a mile across the "height of
land" brings us to the head waters of

THE MATAWAN,

which are encloisedaheautífil basin of immense depth-" Trout Lake"
-in the bays of which, at one hundred feet from shore, we are in eleven
feet of water; at two hundred feet, in twenty feet; and then rapidly drop
off into sixty, one hundred, and two hundred feet soundings. The length
of this lake is eight and a half miles, and immedlately below and separated
from it by a rocky bar of four hundred feet i1. length,.is a similar basin-
"Turtle Lake "-having a length of four. and a quarter miles. This
gives us some twelve and three. quarter miles of smooth, deep water
(Turtle being but one foot lower than Trout Lake) to start with on our
summit navigation; for, with the exception of the bar above referred to,
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and some few other detached shoals, extending in all over a distance cf
about fifteen hundred feet, and chiefly composed of needle rocks, the
points of which (having seldom less than eight feet of water over them)
can easily be blasted off, the depth throughout is ample, rarely les than'
three and generally over six fathoms. The average width of these two
basins may be taken at one mile, and their joint area at twelve square miles.

The height of Trout Lake above Nippisingue is.. .. 23 feet.

" above Huron.. ......... 83 "

"" abovethesea......... 65 "

This is the summit water of our route.
I shall take up the question of supr further on, but while we are ou

the suùmnit, thi practicability of connecting the waters-between which,
though so near to one another, nature has interposed a barrier-may pro-
perly be discussed.

For a canal between Lake Nippisingue and Trout Lake twa routes pre-
sent themseives: The one is by the Vase, as already described; and
assuming the supply of water on the summit to be sufficient, I would pro-
pose to flood the first two miles from the mouth of the river by raising
Nippisingue permanently to a height of about fire feet above its highest
natural level-a work very easy to be aceomplished, and at little cost.
This would reduce the extent of actuai canalling necessary between the
lakes to about three miles, of which about three-fourths of a mile -would
have a maximum depth of cutting of not more than twenty-four feet, with
an average of less than twenty feet ; the remaining distance, two and a
quarter miles, woitld average perhaps ten feet in depth of excavation.
The material to be worked upon would be chiefly sand and boulders,.though
probably the hard primitive rock would be struck ere reaching bottom in
the summit cutting. Two locks would be required to overcome the ascent
Of sixteen feet from the raised surface of Nippisingue (I here propose
raising it sevçn feet above low water) to the level of Trout Lake. Seven
feet would then be added to the lockage at the Chaudière, from the
French River to Lake Nippisingue.

The other route referred to is by following another small stream, the
"Ojibwaysippi," which falls in a mile or so north of the Vase, and a g
the course of which there exists a chain of lagoons extending te within a
short distance of Trout Lake,-no summit intervening between them and
it; and so nearly does the level of these lagoons correspond with that of
the summit waters, that it is not improbable that, thouglh now solely tribu-
tary to the Ottawa, they at one time found their way to Nippisingue by
this channel.

A canal by the Ojibwaysippi route would be more direct than oneby the
Vase, and would have an entry on Trout Lake in a far fner bay than that
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where tbe latter would terminate. The survey of the former was not com-

jPleted,-I cannot therefore speak with confidence as to whether on the

whole it should be preferred to tIe better known one by the Vase, but
certain it is that by either route the construction of a canal would be an

undertaking of miarked simplicity, and perfectly feasible within moderate

limits of coat. >

Befor-ë commencing the descent from the sumàmit eastwards, I will recap-

itulate the works reqiuired to complete the navigation to that point, ascend-

ing from the weat,:

Natural Canal Total Heiht * N f . o
Navigation. Navigation Distance. Overce. Loka. Dams.

Miles. Miles. Miles. Içet.

French River. ............... 40 1 50 67 8 8

Lake Nippisiage.......... 30 ... ... .. .. 3

S4mmit Barri e.............. 5. 5 le 2

79 6 85 83 10 11

The dams in the French River would be structures of inconsiderable
magnitude, averaging not more than-250 feet in length by twelve feet in
height. Those on Lake Nippisingue would not exceed twice those dimen-
sions where largest.

The greatest depth of eutting at any point in the canal portions of the
route would be under thirty feet.

I now return to the Matawan, the upper reservoir- of which, formed by
Trout and Turte Lakes, has already been described.

C The outlet from Turtle Lake is through a rocky river, generally shallow

and rapid, though haging occasional ponds of deep and level water. The
length of this neck is a little over four miles, when it delivers its waters
into anóther vast basin-Lac Talon. The fall between Turtle and Talon
basins is about thirty-two feet. Three locks can be conveniently con-

-. structed, and dammng resorted to with good effect to obtain the requisite
depth of water, without recoureo being had to heavy excavations.

Lac Talon is in length....... ............ 7 miles.
Its height above the sea is........ ....... 622 feet.

Its general depth is very great, from ten to twenty fathom soundings
prevailing over- a large portion of it. Two bars exist pear its lower
extremity, haying from five tp eight feet of water over them. Their com-
bined length is about thirteen hundred feet, and they stand, in both cases,
on the verge of very deep water.

Lac Talon diseharges its water precipitously in a splendid chute of forty-

#hree feet height, very narrow, and bound in by granite clifis, lofty and
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perpendicular. From deep water above to deep water below the eAnt4e
there is about twelve hundred feet of length, and in a deep ravine--upow -

thie southerly side nature hias plainly pointed out the site for future locks,
Below the Talon chute there is a series of-four basins or ponds, and three

rapids;' the former occupying a combined léngth of two miles, the latter
three quarters of a mile. The descent is twenty-one feet, requiring two
locks and dams to perfect the navigation. The uppermost and longesof
the " ponds," a mile and a fifth in length, is very wide, and from twenty
to one hundred and twenty feet in depth; the others are no yliere less
than one hundred feet in width, and have a least depth in mid-channel of
eight feet.

We next come to the "Portage des Paresseux," where the water
tumbles over in a fine cascade, thirty-four feet in height, the whole length
of the interruption being about a quarter of a mile. Here a thorough
cutting through hard rock will have to be resorted to in effecting a navi-
gable passage froni the head of the rapid to the foot of the cascade; three
locks will also be required. The average depth of cutting will not exceed
fifteen feet.

Immediately below the Paresseux chute we are in very deep water, and
between bold and beetling cliffs of the all-pervading syenite ; in a great
fissure in the rock in fact, which closes in at one point till scarce eighty
feet of width is left between its mural sides. The least depth of water in
this narrow defile is forty-three feet. You may suspend a plumb line upon
the face of the rock, on either side of the river, and keep paying it out for
that number of feet ere the lead rests upon the bottom.

The whole still water distance from the Portage des Paresseux till we
arrive at the nét rapid below is sonmwhat-more than three nIi, and over
that length, save at one point, the depth of water is very great, and the
wi h ample for all purposes of ship or steam navigation. The " narrows"
aire dy referred to as having some eighty feet of width, are verg row
as c mpared with the general width of this reach of the river. The one
point alluded to as shallow is where the stream is divided into two by " Les
Aiguilles" Islands, the channels around which are impracticable for the
passage of any craft bigger than a five fathom canoe ; nature has however
placed close at hand the means of remedying this obstruction. The shoal
is not more than two hundred feet in length, when it at once drops off, above
and below, into upwards of nine fathom soundings.

From the foot of " Lac des Aiguilles" we have an alternation of rapids
and ponds for a little over two miles, the whole fall in that distance, to the
foot of " Portage des Epines," being about eighteen feet. Two locks and
dams will surmount ail the obstructions encountered on this section of the
Matawan.

At the foot of " Les Epines " Rapids we enter " Lac Plein-Chant," a
magnificent stretch of deep water. In length it is nearly five and a half
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rafles, in width very variable, from two hundred up to two -thousand feet.
Its general breadth may be taken as between four hundred and five
hundred feet. Where deepest, forty-five fathoms of line failed to touch
the bottom. The general depth ranged over five fathoms ; the only shoal
spots that have been found to exist, being of inconsiderable extent, and
having f'rom twelve to twenty feet of water upon them.

The end of Lac Plein-Chant brings us tQ within about two and a half
miles of the conflueince of the Matawan with the Ottawa. That distance is
lroken by three rapids, having an aggregate fall of nearly twenty-one feet.
One l1alf of that length has deep and level water ; the remainder may be
put down as requiring to be canalled. Three locks will be necessary.

laving now reached the Ottawa, I will,. before proceeding down that
river, condense the features of the Matawan into tabular form, so as to
shew at a glance what is theextent of artificial work required to render
its length of forty miles, or more, continuously navigable on a scale propor-
tioned to the capacity of the waters wêstward of the summit.

TABLE OF MATAWAN RAPIDS.

SECT OF RIVER. Z b£ o

Miles. Miles. Miles. Feet.
Trout aid Turtle Lakes.... ................ 12.70 0 05 12.75 ......
Turtle Rapids ...... ..................... . . 4.20 4 20 32.75
Lac Talon.......................... ..... 7.00 7 00 ......
Talon Chute...... ............................. 0.22 0.e2 42 75 4
Eel Lake ., .'. .. . . ....... 1.20 . .... 1.20 .
eeries of Rapids and Ponds ............................ ..... 1.48 1.48 21.15
Chute des Paresseux.......... 0.23 0 23 34.12 $ 1
Lac des Aiguilles . ....... 3.15 3 15 .
Rapids des Aiguilles, La Rose, Les Epines........... 2.14 2.14 18.54 3
Lac Plein Chant . ..... .. ..... ..... . . ............. 5 40 ...... 5 40
Plein Chant, and other Rapids to Mouth............. 1 21 1 44 2.65 20 69 3 3

30.66 9.76 40.42 170.00 18 13

As in the French River, the dams will be simple structures, not to exceed
where largest, two hundred feet in length by twelve in height. Of the
canal portion, one-third will be formed by raising the level of-the water;
the other two-thirds, embracing the sites of the locks, will be excavated
wholly in rock, but at no point is it likely that the depth of cutting will
exceed twenty feet.

Combining the above table with that on page 23, it will be seen' that
from the entrance of the French River to the mouth of the Matawan-

The total distance is. . . 125--jp miles.
" ascent and descent ........... 253 feet.
" extent to be canalled .......... 15ï miles.
" number of iocks required.. ..... 28
" number of dams .............. 24
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I have now to deal with the Ottawa itself, which, at the mouth of the
MatawLan, mqère than three hundred miles above its union with the St-

Lawrènce, is still a noble river, about fifteen hundred feet in width an4d
very deep.

Trout Lake, our summit water, has an elevation above the sea
(vide page 22) of ..................... 655 feet.

The total fall of the Matawan is ............... 170 "

Leaving for the elevation of the Ottawa at this point. 485

Immediately below where the Matawan comes in, there is a rapid of
some five feet fall, where a lock and side eut of about a mile in length a
will be required. I sounded below the rapid, and found twenty-four feet.

For seventeen miles from the " Matawan Rapids " the Ottawa continues

very wide, direct, and deep, and though with a decided current, is a
splendid piece of natural navigation the whole way. The banks are for

the most part bold, precipitous, and rocky; the scenery very grand.
At nineteen miles below the Matawan we are at the head of a series of

three great rapids, occupying a distance of three miles; "La Veillée "

" Le Trou," and Les Deux Riviéres." The pitch is thirty-two feet; the

opportunities for locking and canalling highly favorable.

From the foot of Les Deux Rivières we have ten miles of broad, deep

water, which brings us to the head of the " Rocher-Capitaine," the grandest

of the magnificent rapids of the Ottawa. The fall here is forty-five feet.

On the north side of the river is a flat table-land, but little elevated above

the level of the water at the head of the rapid, and well adapted in form

to the construction of a canal, the length of which would have to be about
two miles, with, at the foot, a flight of four locks in combination. The
excavations required here would, as far as external indications justify one
in determining, be chiefly through masses of large boulders.

Leaving the " Rocher-Capitaine," we are once again on the broad bosom

of the Ottawa, and have sixteen miles of open navigation, uninterrupted

save by some strong currents, to "Les Rapides des Deux Joachims," where
in two miles there is a fall of twenty-eight feet. A careful survey would
be required here to determine the proper site for the canal, which must be
on the north or Lower Canada side of the river. Two routes present
themselves as practicable: the longer one, passing through a ravine of

some three miles in length, and entering above near " Ferres' Clearing,"

I have not thoroughly exmined. The other would enter near Colton's
farm, not far above the head of the rapid, and would involve some heavy
]rock cuttings, inconsiderable in length however, through ridges crossing at
right angles to the line of canal. The facilities for fitting /in looks near

the lower end, and for forming most convenient entrances ut both termini,
e very good indeed.
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The descent at " Les deux JoacitIas" brings us into the" Deep River,"
a stretch of twenty-eight miles of apparently motionless water, very wide,

and of great depth. I have no soundings of this section of the navigation,

nor indeed, except to gratify curiosity, would there have been any occa-

sion for testing the depth, which is immense. On the south of this superb

piece of water, the general confirmation of the tountry is that of an ele-

vated and comparatively level plateau ; the prevailing character of the

soil being dry and sandy, the forest nearly altogether of red pine and

white birch. On the north side very bold mountainous scenery prevails:

all-that eau be seen of the country in that direction, as one passes down

the river, being harsh and barren, with the syenitic rocks frequently tower-

ing up perpendicularly to vast heights above the surface of the deep

water.
The " Deep River " may be said to terminate a little below the Hudson

Bay Company's post, Fort William, where a group of islands multiplies
the channels, and for less than a quarter of a mile renders the navigation

intricate. , The soundings of this part have not been completed, but I
entertain littie doubt of the existence of a deep channel, though there is

much shoal water over boulder battures, between the islande ; clearing

which we have five miles more of deep water, to the head of the "Cul-

bute " Fall, on the north side of the Allumettes Island.

As stated in the outset of this report, that section of the Ottawa lying

between the mouth of the Matawan, and the foot of the Deep River, was

not submitted to actual survey. The description above given is therefore

the result of such general examinations as an exploratory voyaqe would.

admit-of. For the fall of the river at the various rapids above " Les Deux

Joachims," I am partly indebted to the maps of Sir William Logan; the

descent due to the current between rapids I estimate from the time occu-

pied in the canoe journey between each, the whole being checked by the

ascertained elevations at the mouth of, the Mata-wan, and at the foot of the

Deep River, which are as follows:

Mouth of Matawan above the sea,.. ......... 485 feet.

Foot of Deep River .................... 351 "

The entire seri4&'dapids overthe whole route, their respective descents,
and their relaeve dist ces apart, are exhibited in Appendix A.

It has been mentioned on page 2 of this report, that by far the most
obstructed portion of the Ottawa is that extending from Fort William, at
the foot of the Deep River, to Portage du Fort at the head of the Chats

Lake, a distance Of sixty miles. To this section of the route surveying
operations were mainly confined, and the results fully confirm the conclu-
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sion I had from personal observations previously arrived at, namely, that
on the north side of the river throughout the whole of this distance are
presented the best facilities for improving the navigation.

The most striking featuqre of this part of the Ottawa is its severance for
the greater portion of the way into, as it were, tiwo distinct rivers.. The
" Allumettes " Island, commencing six miles below Fort William, has a
length of six miles, with an average widthof perhaps four miles. To the
south of this large Island passes the main rivýr by the Pembroke Channel
and the Allumettes Lake, presenting long stretches of rapids, and much
shallow water ; the fall of the river in the length of the island being about
nineteen feet.

The northerly channel, much narrower than the other, though seldomi
less than one-fifth of a mile in width, concentrates nearly the whole fall
into two cascades at the head of the island-the " Culbute " and " L'Islet"
Rapids: the length of broken water at which is less than two miles, the
descent not quite eighteen feet. The remainder of the dis a're* save for.
a short rapid with fifteen inches fall at the " Chapeau," is smo)t'wàter,
deep throughout, except for some two and à quarter miles in detached
shoals of gravel or silt, on which the soundings vary from seven to eight
feet. By deep water, I mean twelve feet and over ; the general depth in
raid channel is from fifteen to twenty-five feet, soundings of forty, fifty,
and seventy feet even being not unfrequent.

At the foot of theAllumettes Island the two arms of the river, by which
it is encireled, come together, forming " La« Coulonge," across which we
have eleven miles of wide water. The northerly side of the lake, in con-
tinuation of the Culbute Channel, has ,been carefully sounded, and nine
miles of the distance ascertained to have ample depth. 'The other two
miles, consisting of five shoals isolated from one another, and varying in
width between one-half and one-fifth of a mile, have from eight to nine feet
soundings over bars of silt, except at one point where a sharp and narrow
ledge of rock is found to protrude to within nine feet of the surface. The
fall of the lake on the line of soundings is one foot nine inches.

Lac Couloûge terminates at the head of the " Calumet " Island, wher)
as at the Allumettes, the main river seeks the southerly side, passing down
in a long and wild rapid through the " Rocher-Fendue " Channel. The
descent of the river from Lac Coulonge to smooth water below Portage du
Fort, twenty-seven miles, is about ninety-seven feet.

On the northerly side of the island the water has a smooth and even flow
from the head to the Grand Calumet Falls, for seventeen'miles; the descent
in that distance being'but four feet. This part of the river, known as the
" Calumet Channel," resembles a great natural canal, the width of
which may be taken at an average of 600 feet. The depth for one-
half the distance varies from eleven to twenty feet ; for the other half, from
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Br to nino feet ; the shoal portions being in banks here and there, alternat-
ing with pools of deep water. A dam at the head of the Grand Calumet

Falls, to keep the water permanently from four or five feet above its lowest
natural level, the datum to which the soundings refer, would at once reduce
the eitent of shallow soundings from upwards of eight to about four miles
in length, and, as the banks, or bars, appear to consist wholly of deposits
of silt, the dredge would soon effect the required depth through the
obstructed portions of the channel notremedied by the raising of the water.

The main fall of the river, from Lac Coulonge to the Chats Lake, which
in the soàtherly or Rocher-Fendue Channel is extended over a great
length, takes place in the northerly or Calumet Channel, within a distance
of ten miles, commencing at the Grand Calumet Falls, seventeen miles
below the head of the island, and ending at Portage du Fort. The entire
descent in this distance is ninety-three feet, separated into six distinct falls,
between which are level reaches, where -the water can be 'conveniently
dammed up so as to obtain the requisite depth for navigation.

The following is an abstract of the features of the northerly side of the
Ottawa from the head of the Allumettes to the foot of the Calumet Island:

Level of water at head of Culbute Rapid, referring to the sea. ?5 feet.
" Chats Lake at Portage du Fort.. . . ............ 232 "

Whole descent from head of Culbute to Portage du Fort.. 118

The distribution of which is as follows

al. tance.

Feet Miles.
Culbute and lislet Fallý, six miles below Fort William........................ s...

Length to be canalled at these Rapids .. . .................................... .......... ... 2

Fail of River, foot of PIslet to Grand Calumet Falls ....... .... ........... ...... 7 ...

Distance do. do. ..... ........... ........... i..... .. 42

Grand Calumet Fall ....................... ........... ............ 56

Dargis, Mountain, Sable, and other Rapids... ..... . ..... ... ......... ............ .... 37

Grand Calumet to Portage du Fort-smooth water ......... . ...... 5

Do. do rapid water ............. ... . . ........ ..... .. ..

Total fsl ..,. . ..:. . .. ................ ...

Total distance . . . .... 5

At the Grand Calumet the fall is flanked at some little distance in on
the south side by a deep ravine, which sets in from smooth water a short
way above the head of the rapid, and terminates where the water, after a
descent of fifty-six feet, has regained its depth and tranquillity below.
Through this ravine a canal two miles in length can apparently be led with



a facility of which first impressions of the roekhound and precipitone

torrent give slight promise.

The rapids below the main chute at the Calumet, five in number, will

require as many locks, situated, relatively to one another, at average dis-

tançes of more than a mile apart. In the reaches between them the requi-

site depth for navigation, where not already existing, can mainly be obtained

by throwing dams across above the locks, and the construction of which

will be much facilitated by the existence of numberless islands of bold and

rocky- outline. The amount of excavation to be encountered in improving

this section of the river will not be-very great.

The last~of the above series of rapids brings us to the village of Portage

du Fort, situated on a deep bay at the head of " Lac des Chats," a stretch

of eighteen miles of navigable water, terminating at the Chats rapids, where

a canal, connécting with the next lake below, has already been commenced.

. Careful soundings have been taken from Portage du Fort to within a

couple of miles of the head of this canal, and but two obstructions to deep

-water navigation found to exist. The first is a bar, composed of gravel and

rock, half a mile below the portage.' In length it is about twelve hundred

feet, the depth of water upor it from six to ten feet, deepening immediately
on either side to seven and eight fathôms. To eut a channel of sufficient

depth through this bar would be a work of no great labor or cost.

The other obstruction alluded to is " Les Cheneaux" Rapid, three miles

below, wiere a sudden pitch of eight inches causes the main body of the

-water to rush with great force. through a deep and narrow channel,'wthe

main b eadth of the river being marked by a reef of rocks over which the

water is broken and shallow. At low water the one steamer which plies upon

this ake lias much difficulty in breasting this short rapid so as to ascend

to ortage du Fort.

rhe Cheneaux Rapid (vulgarly called " The Snows") can be completely

o>literated by throwing a dam or a series of dams across the head of the

bats Rapids, at the foot of the lake, where a multitude of rocky islands,
s attered across the river, render such an undertaking already half accom-

pl shed by nature.

The remainder of the Chats Lake, save the two miles next above the

cnal, not sounded because of the failure of the ice, has, as aloVe observed,

b en ascertained to be deep, often upwards of eighty and rarely under

twenty-five feet, except at one' or two points where it shoals to two and a

half fathloms ; and there is every reason for supposing that the deep water

character continues c1ose up to the entrance of the canal.

The low w.ater level of the Chats Lake referring to the sea is. 231 feet.

The fall of the Chats raids at the Iot of the lake s.. ....... 50

The length of the Chats Canal. ........ ................. 3 miles.

We then enter Lac des Chenes, encouitering a good deal of shoal water
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and have then twenty-seven miles of wide direct navigation, deep through-
out eecept for occasional short bars with twelve feet of water on them, to
the head of the " Chaudière" rapids, around which four mîiles of canal and

two miles of river navigation, with a descent of sixty-seven feet, brings us
into that magnificent basin on which stands the CrY OF OTTWYformerly

called BYTOWN.

From the mouth of the Matawan River to Ottawa City is.. 195 miles.

The descent of the water iIl that distance is.. ......... 371 feet.

Distributed as follows:-

DISTANCES.Elevation

NAME OF RAPIDs, &c. River and Fall R o
Lako Naiaion, e

Navigation. -

M Miteje Mites. Feet.
Junction of Matawan with Ottawa ........ .. .. 48
Matawan Rapid '1 1 5
Matawan , 1 t ' : th 17 .

La Veillee, Trou, and Deux Rivières . 3
Deux Rivières to Rocher Capitane 1 O 5
Rocher Capitane and Grand Maribout Rapid 0 2 45
Rocher Capitaine to Deux Joacins . 18 -

Deux Joaclits Rpids ... 2 .8
Deep River to head of Culbute 4. ... . 3
Culbute to lslet Rapids . 2 8
L'Islet to Grand Calumet Falls ..... .. . '7
Grand Calumet and other Rapids. . .3
La, des Chats 1.. ................. 8
Chats Rapids ... ... ......... 0
Lac des Chênes.. . .. . ... 0.181
Chaudière Rapidi .,...., . 2.4 67
Ottawa-River atthe Cîly of Ottawa. 0 0 0 114

Total....... 173 22 71

At Ottawa, MY examination of the chairs of waters under consideration
terrninated, it havitg Len my intention to have made the portion of the

route thence to Montroal the sulbject of enquiry duringi the present year,
had the survey not been suspendted. The greneral features of that sectioli,

ecommioiily termied the"I Loweî' Ottawa," may be stated as follow

ttawa to Girenville-still watcr navigation.54 iles.

Grenville to Carillon, do. dM . 4 Miles

Do. do. Canal, do. . .8

0 12

Lake of the Two Mortntatins, Cai-illon te St. An... 20 Il

0 2G

St. Anti R1apnds. . .i ............

Lake iSt. Louis-St. Antii to Lacitine. .. ...... 15 "

Lachine Canial-Lachine to -Montreal. .. ..... 8

Total distance, Ottawa te Montrual......110 miles.



And the required loekage is,-
Grenville to Carillon, Long Sault, Chute au Bl3ondeau,

and Carillon Rapids.. .............. .... 54 feet.
St. Ann Rap ds.... .... ...... ............. 3 "

Sault St. Louis, Lachine Canal.......... ...... 44 '

Total Lockage....... ........ ....... 101 feet.

The lower Ottawa has long been in use as a channel of steam naviga-
tion; the rapids between Grenville and Carillon having been canalled for
vessels of five and a half feet draft (at low water), and measuring 108 x 19
feet, as far back as thirty year ago, by -the Imperial Government, and
until within the last twelve years the interchange of commerce between
Montreal and Upper Canada was mainly carried on through the instrumen-
tality of those works. -During the season of navigation, steamers of
the above dimensions were constantly ascendiùig the Ottawa as far as

Bytown, where they entered the Rideau Canal, and found their way by
that route, through the, heart of the country, to the foot of Lake Ontario
at Kingston. The downward trips of these vessels were made by way of
the St. Lawrence,-their light draft of water enabling them to run all the

rapids with ease and safety,. and thus to accomplish the journey with
despatch.

The cormpletion of the St. Lawrence Canals, in 1846, threw the Ottawa
and Rideau route into disuse, save for the local trade of the circumjacent

districts, to the conveniencè and development of which those pioneer canals

of Canada continue largely to contribute.

From the information I have been able to gather concerning the depths

of the Lower Ottawa, I incline to-the belief that in It will be found to exist

the most serious of the difficulties to be encountered in carrying out the

project which is the subject of this Report; and those difficulties I àppre-

hend increase as we descend. In the fiftf-eight niles of still-water navi-

gation-between Ottawa and Grenville, the shallows arc likely to be occa-

sioned by bars of silt and alluvial deposit, the removal of which would not

be attended with any great amouit of labor or expense, nor would the en-

largement of the Orduance Canals between Grenville and Carillon be an

undertaking of extraordinary difficulty, but it is to be feared that there

does not exist througli the Lake of the Two Mountains, a cliannel sufft

ciently direct and deep to promise the attainmsent there of a navigation of

equal capacity to that which nature has provided for in tlie Upper Ottawa,
the Matawan, aud the French River.* - The shallows of the Lake of the

AUTrons NoTE.-Mr. T. C Clarke's Survey mg years subsequent to the writ-

ing of the above, shows a chanûel throughout the lengihs of the Laite of the Two Moun-

tains, with a least depth of thirteen feet at low water.-W. d.
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Two Mountains are undoubtedly over rock bottom, and in the course which
the steamers plying between Carillon and St. Aun commonly steer, t¾ere
are many shallows. The non-existence of a deep channel is, however, 1 y' no

means to be set-down as certain on that-account. The obstructions above

and below the lock at St. Ann have hitherto limited the draft of vessels to

less than six feet, and those persons engya;ed m the trade of the river have

been content to find water enougih for the'r purpose,-in their accustomed

path, without going ont of their way toisceirdii facts that in no degree

affect their interests. In estimating the extent 'of caualling, required on

theroposed line of navigation, I provide for three miles at St. An, where

there now is but a single lock, with a few hundred feet of wing-dam at
either end of it.

Abore the rapids of St. Ana the river divides around the Island of
Montreal into two oranches. The main volume passes down the north
side through what is called " La Rivière des Prairies," and over the Sault
au Recollet Rapid, till it firmly merges in the St. Lawrence at the foot of
the Island.

On the south side, at a few miles below St. Ann, we enter Lake St.
Louis, where the Ottawa meets, though it will not mingle with the St.

Lawrence. On a clear suamer day, when the surface of the Lake is calm,
the liae of demarcation between the dark waters of the north and the pale

waters of the Great Lakes, nearly equally dividing its area between them
is unmistakably defined.

Through Lake St. Louis to Lachine, once the shallows below St. Ann

are passed, a channel for vessels of ten feet draft either exists already
is easily attainable.

The Lachine Canal, taking us past the Sault St. Louis to Montreal, is
so well known to all concerned in the trade of the St. Lawrence and the

Ottawa that it is hardly necessary to allude to it; but as the last artificial
.ink connecting the Lower St. Lawrence and the Ocean witl the great

chain of the interior waters of Canada, it may be as well to state that

The length of the Canal is.. .......... 8 miles,
The Lockage...... ............... 44 feet,

And that its eastern terminus is in the Harbor of Montreal. The depth
of water for which the canal is adapted is nine feet on the mitre sills of the
ocks, and the locks themselves are two hundred feet in length between
the siis, with a clear width between quoins of forty five-feet.

Having now reached, the termination of'our route, I will briefly.recapi-
tulate the distances, lockage, &c., which form the substance of the Tables
en pages, 23, 25, 31 and 32 of tis Report.
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River and Lake Navigation,. . 872 miles,
Canal " (including the Lachine) 58 "

Total distances, Lake Huron to Montreal,'4304i "

Rise Lake Huron to summit,.... ........... 83 feet,
Lockage............................. 83
Fall summit to Môntreal.. .. ......... .... 642 "
Lockage............................ 615 "

Total Lockage....... 698 feet.

I have, now completed my sketch of the various waters which form the
several links in the Ottawa and French River navigation; but there still
remain for discussion three important questions-suPPLY, CAPACITY, and
cosT-ere a final opinion can be pronounced on the practicability of So
great a project. Each of these I -will now procced to touch upon in the
foregoing order ; and first, as regards the vital one of

SUPPLY.

It may at once be stated that the summit does not furnish water suffi-
cient to meet the demands of even a far inferior scale of navigation to
that which the general character of the routewould warrant us in looking
forward to.

Standing upon the cliffs overhanging the Talon Chute, on the Matawan,
one sces at a glance, rushing through the narrow gorge at his feet, the
whole of the water which the deep and land locked basins above it receive
from the surrounding country ; -and, without resorting to experiment, a
practised eye can quickly form a sufficiently correct estimate of the dis-
charge to justify the conclusion that it is inadequate to the purpose in
view.

A canal of the size of the Welland, with locks 150 x 27 feet, average
lift eleven feet, to pass fifty vessels per day, would draw upon the sources
of supply to the extent of 3,000 cubic feet per minute. Increasing the
dimensions of the locks to those ofethe St. Lawrence Canal, 200 x 45 x
10 feet, would double that consumption, making it equal to 60Otrfet per
minute.

Even allowing for the large storage afforded by-the twelve square miles
of surface in the two surmit reservoirs, Turtle - fur-
ther allowing that storage capacity to Ee doubled by hoisting Talon Lake
up to the summit level-whieh could bé easily done-I am satisfied that
the sources of the Matawan could not be relied upon for more water than
would be sufficient to meet the least of the above demands, wbile the mini-
mum size of lock I would think of adopting would be that representing the
greater exigency.



The season of navigation on the Welland Canal has been found, from
Several years' experience, to average as near as may be.. .. 209 days.

The number of vessels locked through in 1856 was. .3885
C lie "1857 .3604

And the greatest number passed in any one month of the latter year

was in June, amounting to.... .................... 636

Or nearly 25 vessels for a maximum day's business. •

In basing -my calculation of the supply of water to be provided for on

the Ottawa route on double the aboye number of vessels per day, vessels,
too, of more than double the capacity of those to which the Welland is

adapted, ià may seem that I am estimating in excess of any probable

increase of the trade of the west. If I am in error, the project of open-
ing up the Ottawa route might be abandoned without further discussion;
'but the quadrapling of the present commerce of the lakes is surely within

the limits of certainty, as its arrival at those proportions within a mode-
rate space of time is within the limits of probability ; nor is it speaking
too holefully to predict that when that time has arrived, WESTERN CIVILI-

EATION, still advancing with giant strides towards the Pacifie, will still be
industriously heaping up the materials of a mighty comnierce, for which
EASTERN ENTERPRISE will have, through force of pressure, to provide the
imeans of transit to the occean.
. With such a feature in prospect, the supply of water on the summit has
een stated to be insuflicient, and, unless artificial means can be resorted

to, to make up the deficiency, the project of our Ottawa navigation on a
large scale is, of course, at an end., Fortunately, however; such means of
assistance are at hand, and are to be rendered amenable to our purposes

in the following manner
Lake Nippisingue is twenty-three feet lower than Trout Lake-the

summit. I propose by means of dams thrown across its outlets to raise it
to the latter level, and thus at once increase the storage capacity of the
eummit reservoir from twelve to upwards of three huûdred square miles.

In speaking of the Chaudière outlet of Lake Nippisingue into the

French River (v. page 19), I have said that the passage is through a

narrow channel between lofty walls of rock "resembling a combination of
maighty locks from which the pent-up waters had swept out the gates." The
other two outlets are of similar formation, presenting great facilities for
the construction of dams to any required height. In this way the lake

can be raised twenty-three feet above its natural level, and an exhaust-
ible supply obtained to feed both ways from the summit ; for even setting

aside the enormous stor4ge capacity of its immense area, the accession of

-water which Lake Nippiingue receives from its many tributaries is ample
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to guarantee a sufficiency for whatpver drafts may be made upon it, for
any possible purposes of lockage in the most distant future.*

On the north and northwest come in the " Sturgeon" and "Widow
Rivers," on the southeast and south the " Namanatagohns " and "Wassi-
Wissing"; many minor streams, besides, contributing at various points
alông the coast to swell the measure of its waters.

The objectionable feature in this mode of obtairing the necessary supply
of lockage water is the drowning of the circumjacent lands. This effect
would not be produced to any considerable extent on the southerly and
easterly borders of the lake, bmt around the northerly and north-westwardly
shorea~vast~ tracts of land would be submerged; ünfôrtunately, too, the
best lands which are to be found in its immediate vicinity. Admitting,
however, the merits of the project as a whole to be such as I have endea-
vored to show them to be, I apprehend that few will be found to argue
that this necessity for the swamping of untenanted lands, a mere patch

in the unreclaimed wilderness, should be allowed to stand as a veto on its
attainment.

The raising of Lake Nippisingue would reduce the actual canalling
between it and Trout Lake to less than half what would be required were
the latter body of water capable of furnishing the necessary supply ; and
as the cost of one mile of canal would be more than that of all the dams
together, it follows that the cost of the whole work on the plan proposed
will be considerably less than if the supply were drawn from the natural
summit.

As works of art, the dams would be of inconsiderable magnitude when
compared with some of those stupendous structures of that class which are
to be see~n on the Rideau Canal-enduring monuments of the indomitable
perseverance and high engineering skill of the late gallant Colonel By.

I now come to the question of the

CAPACITY

Of the route as a continuous line of navigation between the lower St.
Lawrence and the Western Lakes; in other words, with a view to the
accommodation of what class of vessels should "improvements " be
designed.

t is as a steam navigation, and more especially for that denomination of
steamer known as the " propeller," that I believe the Ottawa and French

AUTHoR's NOTE.-Mr, T. 0. Clarke, in bis Report of 2nd January, 1860, recommends
raising Nippisingue but sixteen feet, and lowering Trout Lake sevenfeet; and in that way
-aringing the two on a level, instead of, as proposed above, raising Nippisingue the full
Jventy-three feet. I am not prepared to pronounce decidedly as to which of the two

modes of dealing with the aummit waters may on fisal examination and survey, prove
to be best adapted to the emergency.-W-
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River route is destined to hold t first place as a channel of trade. For
vessels of that description the character of the waters, and of the ,region
on cither side of them, is pecutiarly fitted. Land-locked for the greater

proportion of the way, the route will not in that respect be as advantageous
for sailing craft as that by the great lakes, but the inexhaustible supplies of

wood at all points along it, and the facilities for taking their fuel on board

at frequent intervals, willforever render the cost of working steam vessels

lower on this than any equal length of navigation on the continent. Here,

too, the propeller can keep " the even tenor of its way," heedless of the

storms which, sweeping across the lakes in the autumn of each year, cause

such immense destruction of life and property.*
Mr. J. B. Jervis, in his report on the projected Caughnawaga Canal,

furnishes much valuable information respecting thé propeller craft in use

upon the-lakes ; and subscribing as I do, in the main, to the soundness of

lhis conclusions relating to the size of vessel best adapted to the tradé of

those wate s, I cannot, in adopting,. better convey bis opinions than by

quoting his words. He says:
" J have obtained a list of forty-eight propellers with their principal

4imensions. Only eleven of these propellers can pass the lock on the

Welland Canal -most ofthem are employed in the navigationof the upper
lakes. Thiere are but two of them under 300 tons burden,-the largest

850 tons.· The greater portion range from a few tons under 400 to a few
above 600. The greatest length is 234 feet--the " Iowa,"-and her

actual tonnage is 720,--draws 111 feet, loaded. The ".Oriental " is 234

feet; actual tonnage 850, (2 feet more beam); draws loaded 10k feet

of water. The "Plymouth" is 225 feet in length, (loaded draft not-as-

certained,) and carries 700 tons. These vessels can only carry fuill cargoes

when the lakes are at their greatest. height. There are times, .occurring

every year, when vessels with over 91 feet draft of water cannot pass the

St. Clair Plats ; consequently those of greater depth must load lighter

than their capacity, or depend on lightening when they reach the Flats, or

have occasion to enter harbors of similar depth of water. The two most

important lake ports for outward bound tonnage. are Chicago and Toledo.
The entrance into the harbor of Chicago is kept open by excavation, so
that vessels drawing ten feet of water can, for the greater portion of the
season of navigation, enter the harbor. Toledo is on the Miamee.River,
and 9 feet of water is as much as can usually be depended on, though at

times they car go in with 10f feet. Detroit River affords better water, and
vessels that cau pass the Si Clair Plats easily make Detroit.

"la the enquiries I have been able to make as to the-lraft of water

See appendiI "O " for statemétof Lake disasters, including loss of life and pro-

perty, in years 1856 and 185'.



that vessels could carry and make the harbors with safety on the upper lake,
I have found considerable diversity of opinion among navigators. The
range of opinion has been 8k to 11k feet. It is admitted by those that
advocate 11½ feet that lightening will often be necessary, and this is con-
sidered to injuriously affect the profit of and cause delay in the voyage. It
is an important fact that the most usual time for higli water(not regarding
those rises and falls that occur in a series of years) is in midsummer, and
lowest in spring and autumn,-the latter are the seasons of greater pres-
sure in freight. It is considered, generally, that the largest vessels eau

only make full loads when the lakes are most favorable, and then only to
the port.having the greatest depth of water, So far as I have been able
to ascertain, it appears the most prevalent opinion that the largest class
of propeller, both in relation to length and draft of water, has not been so
successful in economy of transport as those of less dimensions. The
greatest weight of opinion I have been able to obtain is, that a, draft of a
or 91 feet is as much as can profitably be adopted for general use, and
that 10 feet is the extreme draft that should in any case be- adopted, and

only for ports of best water. la the opinion of several very experienced

navigators, the propeller " Portsmouth," in her main features, is the best
pattern for general use and economy of transport; she is 175 feet long,
and draws 91 feet water ; cargo 5,000 barrels of flour. Some would add

5 feet, others 15 feet to her length-this last addition would make her 190
feet long, and with a small increase of beamn would enable her to carry
6,000 barrels. Objections are made to greaterlength on account of the

increase of weight that is required to give the requisite strength on a vessel

of so small depth as must be adopted for lake navigation."
The beam of the largest of the propellers instanced by Mr. Jervis, (the

"Oriental,") is 34 feet; that of the medium size, such as the " Ports-

mouth," 28 feet; and as the result of his enquiries and observations he

recommends locks of two hundred feet in length by thirty-six feet in
width, with depth of water to admit the passage of vessels of 9k feet
draft, as the most judicious size to be adopted for the Caughnawaga
Canal.

When the Commissioners did me the honor to entrust to me the exami-

nation of the Ottawa chain of waters, I entered upon the task with the

conviction, growing out of previous knowledge of the general capacity as
to depths of the harbors of the lakes, that ten feet of water was as much

as it was desirable to seek for in ascertaining the capabilities 9f the route.

It was my belief, also, then as it is now, that nine feet depth was found

to be obtainable throughout, J might speak with favor of the project, and

predict its success. That the harbors of the lake ports are not, as a

general thing, adapted for ten feet draft of water, I was well awarfal,à
it must be obvious to any one who has at all studied the subject, that the\
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vessel which can at any stage of the lakes obtain or deliver her cargo in the
greatest number of the principal ports must be a more profitable one to
employ in the trade than the larger craft, which, from her excessive draft,
must limit her intercourse to one or two of the deeper harbors, or else,
more unprofitàble still, make her trips with light loads. I am not of those
who believe that sea-going vessels will ever be freighted to any consider-
able extent in our lake ports ; and in that conviction had an additional
reason for adopting ten feet as the available maximum depth that there
was any occasion for attempting to obtain. That depth (with a reser
vation as regards the lower Ottawa) I believe to be practicable throughout,
and upon it I shall base my estimate of

COST.

The cost of canallingpor improving river navigation increases in rapid
ratio as we seek for increased depth ; and from a general estimate I have
made, I would not venture to set down the difference in cost between the
forming of ten feet and a twelve feet navigation through the Ottawa,
Matawan, and French Rivers, at niless sum than five millions of dollars, a
useless expenditure when the lesser draft is so obviously sufficient. I
would reco mend, then, that the mitre sills of all locks henceforward to
be construct d on the Ottawa and other waters in the chain, be calculated
for a least d th of ten feet. Nine and a half, or even nine feet, would
doubtless ans ver all purposes for a long time to come, but whenever the
greater draft may become a necessity, let there be no pulling dovn of
solid masonry or ripping up of costly foundations in order to obtain it.

On the question, then, of the draft of vessels best adapted, to the commerce
of the Upper Lakes, to attract which is the common object of the Ottawa
Canals and the Caughnawaga, Mr. Jervis and myself are of one opinion;
but as relates to his other dimensions, while freely admitting that he has
made out his case as applying specially to the latter, I cannot agree to
adopt thea as equally suitable to the former project, and for the following
reasons:

The Ottawa route'possesses certain distinctive features which entitle it to
other considerations than those incident- to a mere channel for merchandise.
Penetrating the heart of our country, it can boast of magnificent scenery,
which,, as it becomes accessible and known, cannot fail to attract the
tourist, as well European as American. The waters consist to a great
extent of a succession of noble lakes, between which, as the country becomes
in , and civilization turns its resources to account, internal inter
course will spring up, creating a trade apart entirely from the dull routine
of western traffic, propeller following propeller with their eternal cargoes
of grain and flour. To prohibit by a deliberate act, and for all time to
come, the use on Ottawa waters of the paddle-wheel steamer, with her
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commodious upper cabin and omenade deck, would be a mistake. I
propose, therefore, to fix such imensions for Ottawa locks as will admit
the passage of vessels of tha denomination, superior in soine points to those
which as passenger boats, n w use the St. Lawrence Canals.

I have before stated the/size of the St. Law'rence locks at 200 feet long
by 45 feet wide. The de th of water on the mitre sills isnine feet. They

are not justly proportiond, being too short for their width. The largest
of the passenger steamers now in use, the " Arabian," for instance, so
completely fill the chamber of the lock as to require considerable manoeu-
vring to get them in, and to close the gates behind them when they are

in. The process of locking is thus rendered rhore tedious than it need
have been were there a little more "play" for the vessel. It is well known,
too, that these vessels are short in proportion to their beam, and that with
from 25 to 30 feet more length they could have alfthe speed necessary to
give them equal rank with the larger lake steamers; while now, though
having to compete with those for the lake business, they only rank as river

boats. in short, while not sufficiently large properly to fulfil the purpose

for which they are designed, they are too large for the canal locks.
It is not likely'that much more than 45 feet would ever be requirèd for

vessels intended to combine the attributes of lake-craft and river craft; but
assuming that as the extreme width of vessel, the lock should certainly be
as mueh wider, say five feet, between the gate quoins, as would aliow of
her entéring it with ease and dispatch, and -without lifting ber fenders.
For th extreme length of vessel to be accommodated, I would assume as
my standard the longest propeller now in use upon the upper lakes, the
"Iowa." Her length is 242 feet ; to which I propose to add eight feet
to make up the length of my lock.

With the above additions, the dimensions I recommend for the Ottawa
locks are as follow:

Clear length between the mitre sills. .... .... 250 feet.
Clear width between the gate quoins.. ....... 50 "

Depth of water on the mitre sills.. .......... 10 "

And here I think we have a well-proportioned lock to which no exception
can be taken a century hence.

ESTIMATE OF COST.

lUnder any circumstances the creation, as it were, upon any scale, of

upwards of four hundred miles of internal navigation must be a matter

involving large outlay, and my estimate of the cost of carrying out the

French River and Ottawa navigation project on the scale above laid down,
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amounts to the very large figure of twenty-four millions of dollars, or about
five millions of pounds sterling.

The proportion of actual canalling on the route is not large ; being about
twenty per cent. less (Lachine Canal included) than on the Welland and
St. Lawrence line of navigation. The quantities of material, also, to be
excavated and removed will average less, mile for mile, on the former than
was involved in the carrying out of the latter series of undertakings. So
far, then, the average of physical advantages would seem to be in favor of
the new project, and would be largely so in reality were it not that the
geological structure of the region watered b3-the Upper Ottawa and its tri-
butary the Matawan, by Lake Nippisingue and its outlet the French River,
is such as to far more than counterbalance all the appearent facilities for
construction which the proposed route presents as compared with the exist-
ing one.

The greater difficulties to be encountered on the SPrmer consist, first,
in the hard unyielding nature of the material to be worked upon :-the
granitie rocks- chiefly (according to the classification of Sir William
Logan) syenite, gneissoid-syenite and gneiss, thrusting themselves for-
ward, harsh, naked, and repellant, over the whole of the more distant por-
tions of the line. On the nearer sections, from the Chats Rapids to St.
Ann, the formation to be dealt with, though of less impracticable character

than that named above, is still rock,--rock everywhere.

The second great difficulty that presents itself in considering theinprove-
ment of these distant waters, where the major portion of the first-named

and principal difficulty exists, lies in the inaccessibility of the region which

they penetrate, the whole of which, in so far as relates to the sustaining of
human life, may be called non-producing, little or none of it being as yet

settled. This is a feature that must be kept in view as one that will add
largely to the cost of the undertaking, just as it now does to the cost of
" making lumbér " on the Upper Ottawa and its tributaries.

Fhere so comparatively small a portion of this long chain of navigation
has been submitted to the test of instrumental survey it would, of course,
not be possible to present an accurate and detailed estimate of the quantity

of work to be executed at each point of interruption. General examination
however, joined to the results of the surveys as far as carried out, have
enabled me to make such an estimate of the amount of excavation to be
encountered as, allowing for all known difficulties and probable contingen-
cies, warrant me in st4ting the cost of establishing the communication,
tJrough, from Montreal o Lake Huron at the amount already named.

The leading denominations of the work involved in the undertaking are,
1st, Rock Excavation; 2nd, Dams; 3rd, Locks.

I have considered all excavation from St. Ann upwards as rock, and
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estimated 'he cost of removing it at from $2 to $4 per cubie yard. The

dams, of timber and stone, after our Canadian faslion of " crib work, " 1

place at $4 per cubic yard. A-large portion of the canalling will he'accom-

plished by means of these dams, and- that too without incurring the disad-

vantage so often a consequence of that mode of improving river navigation

-the drowning of valuable lands. As a general thing, save in th''great

hoist proposed to be given to Lake Nippisingup, the raised ,waters will

merely wash their rocky boundaries at a higher level without acquiring

any material increase of surface area. The locks, of masonry not inferior

in quality to the highest standard on our existing canals, are provided for

at an average of $10,000 per foot lift. Engineers, who have liad experience

in the carrying out the hydraulic works of this continent, and those more

especially who have gathered such experience ou. our noble St. Lawrence

navigation, will, in compa ing the above prices witi the actual cost of simi-

lar works elsewere, cred t me with'liberality in my views of the probable

cost of constructing the works pertaining to the Ottawa and French River

navigation scheme.

The cost of lockage on the main Ottawa River will be not a little affected

by the necessity that will exist for providing lofty guard-locks at the en-

trances of some of the canals because of the great fluctuations of the water;

the difference of level between extremne high and extreme low water reach-

ing in some places to twelve feet; on no section of the river is it much less

than six feet.

Before concluding on this question of cost, I will touch briefly on one

other point bearing upon it in no small degree, viz: the facilities presented

for procuring the materials requisite for construction.

The granitic formation, such as pervades the greater portion of the route,

is not likely to furnish much material for those portions of the lock masonry

such as quoins, coping, &c., which will require to be finely cut ; though

the gneiss proper may be found well suited for the interior and many parts

of the face works of the walls.

The great Manitoulin Island, in Lake Huron, directly facing the moutIs

<f the French River, abounds in limestone of superior quality. From there

the structures on the river can be conveniently supplied with eut stone of

any required dimensions ; the " backing " and certain portions of the face

stone being, as suggested above, procurable from the necessary excavations

for the locks, or in close proximity to them. It is more than likely that

much of the material for the Matawan locks would also have to be trans-

ported from lake Huron, and that could only be 'effected within reasonable

limits of costs, after the completion of the French River works.

At two points only between the Georgian Bay an the confluence of the

Matawan with the Ottawa, do I know of the limestone cropping out. On

"Iron Island," (so named by Mr. Murray, Assistant Geologist,) in Lake
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Nippisingue, and near the " Talon Chute," upon the Matawan. In neither
instance does it pÎ-esent itself in strata of sufficient amplitude to promise
muçh assistance towards the construction of the locks, unless in furnishing
lime for such portions of the masonry as may not require to be laid in
hydraulic cement mortar.

For the works upon the Ottawa, from the Matawan to Portage du Fort,
I am not prepared to say where appropriate building stone may be most
conveniently obtained. There are, however, quarries of fine jinestone in
Lac des Chênes, below the Chats Rapids, whence, as the several sections
of canal advance towards completion, ascending the stream, material for
the more distant improvements, at Les Deux Joachims, Le Roclier-Capi-
taine, Les beux Rivières, &c., may be carried at reasonable expense, pro-
vi4ed no nlearer'sources of aupply should be discovered. This is the most
unfavorable view that can be presented of this phase of theo undertaking.

The probability is that suitable material is to be found very much more
convenient to the several points above-named, and that portions of the

NMatawan improvements also may be supplied from not far distant quarries
on the Ottawa.

For the Chaudière Canal at Bytown, and for all works on the lower

Ottawa, building stone of unexceptionable quality is, to be had close by.
After the locks, the dams are the parts of the work which will absorb

the largest amount in wrought material, but fortunately, in no one instance
will it be necessary to go, to a distance for the timber and stone which form
the main elements of their construction. These are on the spot, in inex-
haustible quantities, and labpr only has to be provided for this class of
work-the cost of which I have estimated at as highx a rate as I have.ever
knewn similar work to amount to where the raw material formed a large
proportion of the expense.

The St.Lawrence and Welland Canals cost per mile, not
far from.,.................................s150,000

The fifty-eight miles of Ottawa Canal (enlargement of La-
chine included) I estimate at upwards- of.. . . . . . .. .. $370,
per mile ; andfor the remoyal of sbfoals, hereinbefore
referred to, I allow two and .,a quarter millions more,
swelling ýthe whôle cost to.. ..... ... $24,000,000

equal in sterling Ïnoney to. . . . . . ................. £4,931,506

That the raisihg and expehditure of this large amount of cpital should
be entered-upon all at once it is not the object of this repdrt to'rec9mmend.
The prosecution of'the " Ottawa and Fre»ch River ravigation," scheme
must be a graduai and prôgreesive work, advancing towards completion as
we grow in wealth and pational tesources.

It is not,. howevexthe money cost of the enterprise that will beo O diffi
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cult to deal with in endeavorin& to procure an impartial consideration of
its merits as the remoteness and present inaccessibility of the district which
it penetrates. But an atom of our population belongs to the valley of the
Ottawa ; and to the mass of the people the whole of the region drained by
that great river and by the basin of Lake Nippisingue is a terra incognita,
supposed to be enveloped in frost and snow for the greater part of the year,
and, therefore, unsuited for the habitation of civilized man. Indifference
to the facts of the case and consequent absence of correct information
engender unbelief. , The very name of " Canada " was wont but a few
years.since to suggest similar ideas to the minds of the people of New York

and Massachusetts.
Viewing the project in detachment will disarm it of many of its terrors.

The canals of the lower Ottawa for instance, from Bytown to Montreal,
have to be enlarged-not made e novo. This section covers more than
one-fourth of the whole route, an embraces more than one-third of all the
canalling.

Above the City of Ottawa (Byto n) the first canal-four miles in length
-to connect the lower Ottawa wit Lac des Chênes-bas long been in
contemplation, and a moncy appropriation has, in fact, been made for its
commencement. There are none but ordinary difficulties in the way of its
construction, and no one having a knowledge of the locality ca doubt but
it must ere long be undertaken and carried out.

Beyond that again is the " Chats "canal-three miles long--to connect

Lac des Chênes with Lac des Chats : This bas already been commenced,
and the wýrks, though temporarily -Suspended, far advanced towards com-
pletion. The finishing of those two links in the chain vill render the river
continuously navigable for fifty-five miles from the City of Ottawa, upwards,
to Portage du Fort.

From Portage du Fort to the "Grand Calumet" five miles of canal are
wanting, and further on,-at the " Culbute, " two miles. 'Jhe construction
of these seven miles will notbe m reffieult than that of the equal length
embraced in the Chats and Chaudière section, and will add seventy-eight
miles to the continuity of the chain, bringing us to,.thelsead of the "I Deep
River," 143 miles above Bytown or 253 miles above Montreal ; consider-
ably more than half the entire distance covered by the project.

The head of the Deep River, at Les Rapides des deux Joachims, is also
the head of steamer navigation on the Ottawa, and almost the last out-post
of settled habitation.

There are a few isolated patches ofsettlement beyond, but though "lum-
bering" operations are largely carried on to a great distance further up
the river, the sole means of transit are thQ raft and the canoe.

Seven miles of canal at and above " Les Joachims" would enable the
ýforest-born steamer, now plying on the Deep River to ascend to the Mata-
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wan, 305 miles from Montreal ; seven miles at and below the " Culbute"

would allow her to descend into the Chats Lake. As regards the Ottawa

itself, then, those fourteen miles form the only portion of the proposed

improvements which have not yet been recognized by some decided action

of the Legislature as necessary to the well-being of the commerce of that

section of the Province. It is difficult to imagine that when the half

finished canal at the Chats Rapidg'is completed we shall have reached the

limit of our expansion in tlhat direction.

Distant and inaccessible as the reg ion of the Matawan, Lake Nippisingue,
and the French River may now appear to us, it is in reality no more diffi-

cult of access than was the forest country between Bytown and Kingston

when first pierced, some thirty years ago, by Colonel By, inCthesopnstruction

of the Rideau Canal ; nor, comparing now with then, are the obstacles to be

encouitered, generally, in the pruject under consideration, of equal magni-

tude with those which he so bravely grappled with, and so successfully

overcame.

The practicability of the Caughnawaga Canal project is no longer a mat-

ter of opinion. We have surveys and estimates of cost, which place its

entire feasibility beyond doubt. As a conseguence of its construction, the

people of the State of New York would be compelled to enlarge their

" Champlain Canal" to corresponding dimensions; thus opening a coinplete

water communication between the St. Lawrence above Montreal, and the

Hudson above Albany ; and, with the Ottawa improvements also completed,
an unbroken steamer nauigation from Chieago to New York shorter by

150 miles than the existing watietrae between those points via Bufflo

anïAe Erie Canal. I would not like to assert that there are among us

any coimercial men taking broad views of the future of Canada iii its con-

nection with the trade of the west, who doubt for a moment that the Lake

Champlain line of communication is destined to be cstabfished ; and yet it

will involve the cunstruction of upwards of thirty miles more of canal than

the route herein reported on as between Montreal and Lake Huron, besides

the deepening of some ten miles of the Hudson River. There is nu scep-

ticism as regards the feasibility of the former project, even among those

who may question its utility, simply because it relates to a section of the

country with which we are all more or less familiar--where the forest has

disappeared before the maTch of civilization; and where we have hitherto

allowed no difficulties to'arrest our progress in the mission of enterprise.

I have already stated the dimensions proposed for the locks of the Otta-

wa and French River navigation. For the canals, 100 feet wide on bottom
is calculated in long reaches-60 feet in short reaches, where vessels need

never seek to pass one another. The surface w idths of water, the excava-

tions being all inrock,would be about ten feet greater than the bottom widths;

the depths to be from ten to eleven feet.
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The deepening to full depth of inuch of -the shallow portions of the
ýwaters might be gradually carried out, but as hereinbefore observed,
the sills of all locks shouldbe laid at ten- feetbelow the levelof the lowest
water; eàch successive step in the advancement of the undertaking
being regarded but as a link in a great uniform and well-digested scheme

of navigation.

CLIMATE, SOIL, &c.

At each of the camps a careful meteorological record was kept, noting
the temperature three times each day. The rain-fal and snow-fall were
also recorded. Appendix B gives a snmmary of the result of those
observations.

The winter of 1856-7 was one of more than average severity all over

Canada, and it will be seen from the tables that on the 23rd January, in
the latter year, the mercury had descended to the point at which it

freezes, 39°-zero of Fahrenheit, and the cold on these occasions was

estimated at from, six to seven degrees lower. Not anticipating such
extreme severity of temperature, the camps were only furnished with the

ordinary quicksilver therimometers.
The mean temperatûre of that, the coldest month, was:

.lM. 2 P.M. 9 p..

On Upper Matawan.. ........- 5.15 +6,27-3.87
" Lower Matawan.. . ......- 8.06 +8.35-1.0à

" Ottawa below Fort William... -6.74+13.00-2,49

The periods over which these records extended are as follow:

On Upper Matawan from lst November, 1856,-to 15th June, 1857.
" Lower " " " 31st May, "

" Ottawa "" 28th Feb., 1858.

We had thus but oie winter's experience on the Matawan, and that a

particularly severe one. On the Ottawa, in the region of the Allumettes

Island, the records embraced nearly two winters; the second, that of
1857-8, proving, as was the case througout the Province, -very much
milder on the whole than the first. For instance, in January, 1858, the
mercury fell but once•as low as -17°. In February, which, as it commonly
is, was the coldest month in the year, the extreme, and on but one day, was
-25°: the average of the weather in that particular monthe(1858) having

been more severe than in the corresponding month of the previous year;

which, nothwithstanding the general severity of the winter, was, in the
western parts of the Province tdso, §ingularly mild for February. The
table shows:

Mean temperature, February, 1857........17°. 39
" " 1858.........110. 74



' 47

As regards the bearing which this question of temperature may have
(on the navigation in limiting its period of duration, I took much pains to
ascertain for what portion of the year open water may be reckoned on
throughout. Tihe conclusions arrived at àre: that the ice on the French
River is never particularly strong h Iat the river is generally quite clear
before the 1st May, and rarely closed till some time in December. That
Lake Nippisingue is always open ail through November, and the ice seldom
trong enough to bear till towards the close of the following month ; but

once. it "takes," it continues ice-bound to an advanced period in the
spring, and lias been crossed on foot as late as the 15th May. This, how-
ever, is a very rare occurrence, my Indian informants having been able
torecall-but one such instance. From the lst to the 5th May may be
assumed as the ordinary period of dissolution of ice in Lake Nippisingue.

The Matawan was entirely open,by 5th May, 1857, which, as already
observed, succeded a winter of more than common severity. The Ottawa
is generally entirely free by the first of May, and often from a week to
ten days before that time. The St. Lawrence Canais below Prescott, it
will bc remcmbered, are seldom ready for navigation sooner than the first
of May.

Througi the kindness of Captain Cumming of Aylmer, on the Ottawa,
a gentleman of long experience in the navigation of that river, I have
obtained a reliable return of the dates at which, for eleven years past.
steamer navigation lias commenced and elosed-each year. The earliest
opening mas in-1848, when the boats commenced their trips on the 18th
April. The latest closing was in 1854, on the lst December. The
average for the eleven years referred to, 1847 to 1857 inclusive, is:

Commencement of Navigation.. .... .. 27th April.
Closing of 27th November.

And, as a general thing, the steamers might have continued to run during
part of December had the trade of the river warranted their owners in not
hying them up.

The season of water-borne trafic between Montreal and the Western
Lakes is at present governed, as to duration, by the period at which the
lower links in the St. Lawrence improvements-the Beauharnois and
Lachine Canals to wit,-open and close. The former period is not often
earlier than the lst of May; the latter as seldom reaches the 1 Oth of
December. It will be observed, then, from the dates already given, in
reference to the assumed season of open water on the Ottawa and French
River route, say from 5th May to lst December, that the balance against
it in the actual number of days' navigation in the ear cannot be very
great ; while practically, and in point of availab tim , it can claim an ad-
vantage over the lake route, from the fact that, owing to the lesser distance
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to be travelled, a vessel could make at least three trips more in the season
betweon Chicago and Montreal by the former thanit could by the latter
route.

In Canada and the neighboring States the season of canal navigation is
commonly considered to be 200 days. From an av e of eight years, I
find the Welland Canal to be open 209 lays in thye u ybeing a
dies non), "a'id the ErieCanal, in the average of the same years,
1857 inclusive, for 19days. - I~do net venture to calculate on more than
180 days for the navigation f the Ottawadi1te ; but, as I have endeavored
te show on page 14 of this Report, it should have on each trip a gaiùiin
peint of time of forty-four hours over the Welland, and twenty-four hours
over the Toronto and Georgian Bay route.

Appendix D gives the dates of opening andalosing of navigation o the

Welland, Lachjne, and Erie Canais, and on the used portions of the Upper
Ottawa for à number of years immediately preceding the current one.

In its agricultural capabilities the valley of the Ottawa presents a
striking and unfavorable contrast te the almost uniformly fertile aspect
of the country watered by the St. Lawrence and bordering the Great
Lakes.

From St. Ann upwards, the Lower Ottawa exhibits varied features of
fine cultivable lands and bold mountain scenery.

On the upper section of the river also, for one hundred miles above the
city which bears its name, a fair proportion of well-tilled farms and con-
fortable homesteads meet the cye of the traveller, together with ti-acts of
wild land that will well repay the labors of the settler.

Fron the westerly·limits of the County of Renfrew, the last outpost of
survoyed settlement on the south side, ridges of arid sand, or frowning
rocky mountains, border the waters. Forests of· pine, from whiclt the
large timber has already been chiefly culled out, prevail everywhere, save
where the cold, naked granite refuses even the scanty nourishment that
suiffices to a stunted growth of the Norwaylir, or its hardy companion, the
white birch.

The traveller, however, who judges the country only by what can be
seen of it froi the river as he glides past in his canoe, does not form a fair
estimate of its adaptability to the uses of civilization. The worst of it
along shore on both sides. The interior possesses large tracts of good
hardwood land in the valleys of the mountains on the north side, or
stretching in broad belts, towards the lake country, on the south.

Still the impartial chronicler, when he was completed his teur of the
river, must record his opinion, that the destiny of the valley of the Ottawa
is not to be a parallel one to or of the sane inviting character as that of the
St. Lawrence Valley, with its rich alluvial soil and broad wheat-growing
districts; but, having faith in the future of his country, he will at the same
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time prediet that the former section has awaiting it a destiny not second in
national importance to that of the more favoured region, as to soil and
climate, which constitutes the latter section ; and that, with our great
northern river for the spinal column, Canada must gradually attain the
strength and vigour which length without breadth can never confer. As
yet, we represent but an attenuated frontier settlement, fringing a thou-
sand ntiles of exposed and unpro'tected coast, but our position on the map
of the continent is a distinctive and impregnable one. The lakes and the
noble St. Lawrence defining our limit of expansion to the south, the polar
regions bounding us in rear, we are the." Northmen " of America. Our
national growth may be slow, but it will be healthy and enduring. Here
the surplus population of the British Jsles may, for centuries to come, fmid
scope for their enterprise and industry, and-transplanting with them to
congenial soil the laws and principles of the Mother Country-here for
ever may,

« fier freedom spread unfevered and serene."

A striking fea ure in the conformation of the Ottawa is the concentra.
tion of the greater proportion of its descent into short, abrupt rapids, or

almost perpendicular falls, at distances of from fifteen to fifty miles apart,
over the entire length embraced in the proposed scheme of improvement;

forming at each point water power of singularly easy adaptation to manu-
facturing purposes, and of unlimited extent. In the city of Ottawa alone
the available power almost defies computation; the whole, volume of the
mighty river here poring over a natural wear or dam of forty feet in height;
while into the basin below the cataract flow two large tributaries. The
" Rideau," entering from the south, fails perpendicularly from a height of
fifty-four feet. On the north the " Gatineau " comes i, presenting mill
site after mil site as it stretches far away into the unexplored forest.

The rising city, the future metropolis of United Canada-of United
British North America perhaps-with the Ottawa and French River navi-

gation completed, would be nearer by at least one hundred miles to Chi-
cago than Buffalo is by way of the lakes, and with a branch of the Grand
Trunk Railway direct to Montreal, it would also be nearer by at least
thirty miles to an Atlantic port (Portland), and over a continuous line of
rail, than Buffalo, the " Queen City " of Lake Brie, is to New-York.

The,Ottawa country abounds in iron ore of the richest description ; its
forests of pine are inexhaustible; its water power, as already stated, not
only unlimited in capacity but available to its full extent at numberless
stages upon the route. By the opening of the projected navigation this
great manufacturing agent would be brought into comparative proxity to
the granaries of Lake Michigan, and would immediately be turned to
account in preparing the <ereals of the west for the markets of the east.



50

With such a combination of advantages in possession or in prospect, it is
surely not difficult of belief that the valley of the Ottawa is destined to be
not only the workshop of Canada but one of the chief manufacturing dis-

tricts of America.
he country bordering the Matawan, Lake Nippisingue, and the French

River, corresponds very closely in character to that on the uppermost sec-
tions qf the Ottawa : aU that can be seen from the waters is harsh and
barren, but in the interior are broad tracts of good land. The whola

rgion is beautifully watered and in the highest degree healthy ; fever and
ague, those scourges of the new settlements in the rich alluvial -iistricts
along the Great Lakes and on the prairies of the west, being wholly
unknown. In fine, like the granite regions elsewhere upon this continent,
the granite regions of Canada are capable of producing and ma ining a
hardy, industrial, enterprising, and self-reliant race of men.

I have before said, that in investigating the important question sub-
mitted to me by the Commissioners of Public Works, it was not my inten,
tion to enter largely into the compilation of statistics, deeming that I

would best follow out my instructions by conflinng myself chiefly to the
acquisition of the materials necessary to enable me to pronounce on the
practicability of the undertaking ; and I trust that I have, to some extent,
succeeded in showing that the interior of our country is not wholly without
hope in the future. To those who have made the laws that govern the
movements of western traffic their study, I leave it to estimate the height
to which Canada would be elevated, in commercial importance by opening
through the heart of her dominion a continuous navigation, shortening by
fuly one hundred and fifty miles the shortest water communication that
now does or ever can exist besides, between Tide-Water, whether in the

Gulf of St. Lawrnce or the estuary 'of the fudon, and the broadest
extent Of grain-growing country in the world&

With the commerce of a continent pouring down the valleys of Our two
great rivers (by rail as well as by water), and centering in Montreal, that
city and Quebec could not fail to bec9 me the principal entrepôts of im-
ported merchandise for the north and west ; and our eastern lines con,

necting them with one another and the sea-board, would then cease to be
stigmatised as unproductive appendages to our national railway.

In concluding this report, Iwould beg leave to observe that the survey,
entered upon with a view to comprehensive results, having been brought
to a somewhat abrupt termination, the work nqcessarily remains in an
unfinished condition. The greatest pains have however, been taken to fix
permanently on the ground the principal points in the triangulation; so
that, at any time for some years to come, the several portions of the
survey, commenced and abandoned, may be taken up where left off, and,
continued to completion without the necessity of going over again with the
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instrunents ground that has already been carefully triangulated, and waters
that have been once accurately sounded, at great expense.

My principal assistant in the general management of the surveys was
Mr. James Stewart, a gentleman whose skill and experience as a H1ydro-
graphical Surveyor have been long known to the Department. Mr. George
H. Perry had immediate charge of the section between Fort William and
Portage du Fort, and during two severe winters and one hot summer dis-
played untiring energy and zeal in pushing forward the work. The two
parties on the Matawan were in charge of Mr. H. Munro Mackenzie and
Mr. Robert Shanly, respectively. The former gentleman completed the
triangulation and soundings of the river from the mouth to the head of
Lake Talon, and is familiar with it in all its bearings in that distance of
twenty-six miles.

The latter knows the river intimately in its entire length, having run the

levels throughout, and made the surveys of its upper section as well as of

the dividing ridge between its waters and those which flow to the west:
with the topography of the summit barrier and of the adjacent shores of
Lake Nippisingue he is also thoroughly acquainted.

All of the gentlemen above named took the deepest interest in the
work, continuing, under all the trying conditions of camp life in the forest,
the thermometer ranging from forty-five degrees below to ninety-seven
degrees above zero, to discharge the duties assigned them with a zeal,
ability, and patience, to which I bear most willing testimony.

The whole respectfully submitted: and

I remain, Sir, your obedient servant,

(Signed,) W. SHANLY.

T. A. Begly, Esq.,

Secretary Public Workà,
Toronto.
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APPENDIX A.

Section of Waters on French River and Ottawa route-Lake I -uron to Montreal.

Details. Totals.

Names of Lakes, Rivers, and Rapids.
Distance Rise Fall Distance Elevation

in in in from above
Miles. feet. feet. Montreal. bide water

Lake Hu o ............ ,....................................... .. 72
French River (still water)....... ........ . . 1 9.. 4281 572
Les Petites Dalle's .. ........................ ... 42 7Vrench River'(eurrent).......... ......... .,.... ..- 164
Grand Recollet Fa1................................. a 412 5
French River (current)....................... .5 18 il . 4
Grand Fausse-Isle Rapid to Des Pins Rapids ¤ 4 18 3 606
French River (still water)......................... 9 ... 8811 606
Chaudière Rapid..................... - . 2 ..... 881 632
Lake Nippusingue.................................. 80 ... 821 682
Rivière de Vase (stil water) ............. ., . 80 682
Rapid current................,........6

Rivière de Vase (still water)..................... 84 647
Rapid .................................. ........ 4 M 651
Rière de Vase (current)....................e i 148
Creek (current) .......... ............ .se1
R apid ....................................................... .
1Lagoon............... ..,...............,................. 34{summit...............................J .. 657
Portage Frorn thence to Trout Lake (dis-

tance about 400 feet)............. ...
Trout Lake connecting Rapid at Turtle Lake 12* I 6
River Matawan-Rapids with reaches of still

water .. .................................... 4¾ ... 81à 88 IlLac Talon ............... ., .......... ,.,. . ......... 7211 62
Talon Chute............................. ....... . 4 821 57â'
Eel Lake....................................... ... ... 320 571>
River Matawan-Rapids withreaches of still

Paresseux Ra Ids and Chute ............ .. 8 181 5lm ader....................1 x4 8 181 5Lac des es...........................
Rapiddes es... ...................... 6 15 518
River Matawan (curren)............................apid de la Ros6 ........ ,............................ 1 811
River Matawan (still water).................... 181 51
Rapid des Epines........................................: 813 51
Lao Plein Chants................................... 6 3
River Matawan-Rapids with reahes of still

water to mouth .................................... 21 26 885 485
Rapids on Ottawa at mouth of Matawan...... 2 5 808 4
River Ottawa (current).................. 17 9 286 471
La Veillés, Trou ad Deux Rivières Rapids8.., 38 288 49
River Ottawa (current)......................... 10 ... 5 278 434
Rocher Capitae Rapid................... .. 245 21 89
River Ottawa (current).......................... 16 8 25 81
Joachim's Bsp .................-................ 2 28 28 858
RiverOttawa ("'Deep River")perceptble cur-

reut at footofoachim'a apid only...... 23 2 280 351
River Ottawa (current) ........... ......... 29
Culbute and L'Isleads ......................... . 18 217 882
River Ottawa (byLake Voulonge and Calumet §

Channel, utent neray)................... 42 175 85Grand Calumet Rapid ..........................,. 2. , 17 2
River Ottawa-Rapids with teaches of s5 1 2

water to Portag6 du Fort...........e 8 ,.., 165 22
lo Des Chats...................... . 18 f 1 r 231
Chats Rapids ........................... . 3 b 50 1 181
Lac de Chenes.................................. 28 16 181
Chaudière Bapids and Lake................... 6110 114
River Ottawa (Ottawa to Grenville) .4 ........ 56 M
Lng Sault Chute au Blondeau and Carilloni

R p ds ....... ......................... ...... , 12 5
River ttawa (Lake of e two on.still water) ............................ 2...20 2. 
St. Ann Rap' ................... .......... .. 5
Laie Ct. Louis .... .. ................. 15

lAchin.. ... to 480l a57i
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APPENDIX 0.

STATEENT of Marine Disasters on the Lakes and the River St. .Lawrence in
the year 1857.

Property Lives
Lost. Lost.

?ebruary, $41,850
Marea, .. 12500
April, .. . .. 32,580 42
May, .. 2560 19
June, .. 139,279 279
July, .. 26950 8
August,..1,17 i
Septemnber, .89,475 22

r.. .. .. 21,85 43
November,.. .. .. ,5 65

Total, . .. $1387,935 490

N.B.-In the loas of life recorded in June are included the lives lost by the burning of
the steamer «IMontreal," near Quebeco; in whlch disaster 264 persons perished.

RECAPITULATION, AND COMPARISON WITI[ YEAR 1856.

Total value of property at iu 1856, .. .. .. $38126,744
Do. do. do... .. .. 11387993 2

Decreasel.. .. .. 2 ,7 809

Loge on Huila, Steamers, in 1857, .. .. 9,
Do. argoed... .. .. 8,4795

Total as by Steamers, 276,7 4

loss on Hlle, SailingVeasela,.. .. . $570,578 6
Do. Cargoea do. do. .. . . 339,215

Total base by Sailiug Vessels, 1857, .. 909,743

Total bossesl .. .. $1,8 ,3 7 935

Amount of Steam Tonnage totally inat un 1857e i u t 4,781 tons
Do. Sal do, do. do. . .10,658 il

Total Tonnage lost lu 15in wi dis a 15,439 tons

Total loss of Life lu 1857,.. 15 .. .. . 490
Do. do. d8..i 15 .. .. .. 1,383407

Increase in 1857, .. .. 83

Tot onnage ou Laes, in of57 . .. ..18 388,863 ton
Total value of LaTe Vessels do. ain Veses 1

The above Tigures are taken fron the Report, for 1857, of D. .. . Dobbin, Esq., Secre-
tary to the Board of Lake Underwriters. As regards the casualties on the River St.
Lawrence," as distinguished from, IlThe Lakes,' the above stateautut covers onby sucS
as relate To the inland trade of the river, above Qaebcc.
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