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struction, wvhich, instead Of $4,750,000, shoiild bc placed
at $5,250,000.

It may also bc stated that in previous canal surveys
along the St. Lawrence, various datumis wvere einployed,
making the resuits somnewhat confusing, or only intelligible
alter a good dcal of trouble. An attempt lias been made
to avoid this by referrisig the levels of the Soulanges Cantal
to inean tide at New York. To do this, Uines wvere run
from a bench mark estabiished by the United States coast
and Geodetic Survey at Rouse's Point, N.Y., to the head
of the J3eauharnois Canal. In this wvay the mean level of
Lake St. Francis was found to lie 154.8o; and dircctly
connected with the records at the Valleyfield lock since
1849. The United States Army Engineers have determined
the niean lieight of Lake Ontario (1860-75) lit 246.61
above the same datum, so that the difference between
Lakes St. Francis and Ontario should be (to close the
circuit) say 91.81 feet. Lines run under the wvriter's
direction bctween Coteau Landing and Kingston con-
firmed these figures. But tîxe previouisly accepted distri-
bution of fait wvas found to, be quite erroneous. The
descent from Kingston to Prescott wvas supposed to be
three or four feet. It is now approxiniated at about one-
third of a foot, pending the conipletion of the precision
levels begun some ycars ago under the able direction of
Rcne Steckel, M. Can. Soc. C.E., of the Public Worlcs
Department. This work lias flot yet been continued
along the St. Lawvrence above Lachine. It may be stated,
however, that levels recently taken by the engineers of the
United States Deep Waterways' Commission only differ
0.12 from the figures give'i above as representing the
'relative levei; at Rouse's Point and Valleyfield--about 47ý,
miles apart.

Attention wvas drawvn to the lithographic profile of the
St. Lawrence, prepared for the Canadian Deep \Vater-
ways' Commission of 1895, as explanatory of the foregoing
remarlcs. This profile showvs the position and length of thie
various canais between Kingston.and Montreal. The fa!!
in the river is about 220 feet. That overcome by locks is
about 204 feet. It 'vil! be seen that Lake St. Francis is
33 miles long. It is merely an expansion of the river-a
pool above the rapids betwveen it and Lake St. Louis. The
fail betiveen these lakes is 824 feet at mean wvater. la this
distance of about sixteen miles there are the Coteau,
Cedars, Split Rock and Cascades Rapids. At some points
on the river there is a depth of not more than six feet in
the clannel at extreme low wvater. I t is to surmoutit these
rapids that the Soulanges Canal lias been constructed. Its
position is shoîvn on the small sketch inap which accomn
parties this paper.

The canal is 14 miles long, and leaves the foot of Lake
St. Francis at Mlacdonald's Point, just beloîv the village of
Coteau Landing. Thence it runs straight îi4 miles, touch-
ing the margin of the river about a mile from the upper
entranze. Front the end of this tangent the line sweeps
round to the r.orth-east behind the village of Coteau dut
Lac for about three miles on a curve O! 14,324. radius. It
is then continued by a second tangent of some 8j miles
long, passing about a mile inland front the Cedar's Village.
At the termination o! this, the line bends slightly to the
north, and is led straight into the Ottawva River, about twvo
miles front its junction vwith the St. Lawrence at Cascades
Po-nt. The canal is, for alU practical purposes of naviga-
tion, a straiglit une throughout, and is two miles siiorter
than the route by the river. The faîl of 82J feet is over.
corne by four locks. 70 feet Of this is at the Cascades end,
wvhere the bluff forming the right banik of the Vaudreuil
branch o! the Ottawa gives an opportunity of locating

three o! these in the first mile; ecd having a rise O! 231
feet. The original design wvas for five locks. This wvas
subsequently made four, and, after extended examination,
the writer, in january, 1894, proposed a further reduction
to tliree. In this view hie wvas sustained by Messrs.
Slianley and Keefer, whù were retained by the Government
to advise in the matter. Tle hceight o! thiese lifts.consti-
tutes a~ peculiar feature i the Soulanges Canal. There is
an interval c.over two miles betwveen the third and fourth
locks. The latter is about three miles fromt the lower
entrance. Here the lift is variable. Lt is about 12-ý feet
at mean water o! Lake St. Francis->ut at extreme high
periods it would (if this wvater wvere permitted to enter the
canal) be about 15 feet. At the upper entrance there is a
guard lock by wviich the surface level of the summit can
be regulated without interruption or danger to navigation.
At periods of high ivater, this wvill bie used as a lift lock,
but, at ordinary stages of the lake, its surface level wvill be
that of the canal. It is needless to point out to this audi-
ence the necessity of this arrangement. Canal engineers
of experience wvill admit that sucli a safeguard is indispen-
sable. About x,ooo feet above lock No. 4 there are a pair
of guard gates placed for safety to the lower locks in case
of accident.

It xvilI be obsorved that the surface of the bitue clay
along the sunîimit reach gradually rises towvards the west
and culminates at the crossing of the St. Enmmanuel Road,
where it is almost level îvith top batik, being only covered
with a thin layer of sandy soil. Wherever this dlay 'vas
cut into by the prisrn, there wvas danger o! slides, roughly
in proportion to the deptli of the cutting. This danger
wvas greater on the north side, vhich interceptedtice natural
drainage towvards the river, so that in time the siope
became so saturated as to, break loose and slip into the
canal. In other ivords, by the excavation o! a deep trench
of such dimensions, a similar condition of things ivas set
up as that existing along the bank o! the St. Lawvrence
between Coteau and Cascades, whiere, from tirne imme-
morial, deboulenents have occurred, causing in many places
a wvearing away, which in some cases is measured by
huindreds of feet. One of these slides took place on the
25th October, 1897 ; wlien, ivithout any prev'ious percep-
tible warning, the north banik of the canal, for over a
quarter o! a mile in length, slid into the prism, taking with
it the abutmient o! the St. Emmanuel bridge, wvhich wvas
throwvn bodily forward about fifty feet into the centre of
the canal. This occurrence isconsidered to, be of so much
interest as to warrant its being made the subject of a
separate paper. To discuss it in detail at present wvould
take up too much time. Slides have also occurred more or
less for a mile or so to the west cf the St. Emmanuel RoadI
but a plan o! repairs lias been adopted wvhich will enable
the norili slope to bie satisfactorily restored in time for the
opening of navigation through the canal. Towards the
crossing of the river Delisle, the surface o! the blue
dlay lowers rapidly. At the river itself rock o! the "lcal.
ciferous " is encountered, and this alternates 'vith the clays
and sands of the drift formation for some two miles t0 the
wvest. At the upper entrance the guard lock and surround-
ing strtUctures are aIl fotinded upon solid rock. There are
about 61,L million cubic yards o! dlay of aIl sorts, and 300,-
000 cubic yards of rock o! various kinds in the exca-
vations for the canal.

The level o! the bottomt o! the summait reach at the
foot of the guard lock i5 137.00 above datum. Ordinary
sutface of Lake St. Francis miay bie taken at 155.50, at
wvhich time there will b.e iWeet of waterin the canal, equal
to a cross sectional area of 2,534 square feet. Propellers


