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planted by more substantial steel. Somne
tunnel work was required on this part of the
line. No difliculty bas been experienced with
that through rock, but morainic material &
dlay were encountered in several instances, &
gave endless trouble, owing to the expansion
of the loose masses. In one case the tunnel
caved in entirely, & it became necessary to
cross the river twice or to construct a curve
of exceedingly short radius to pass around it.
The latter plan was chosen, & a curve Of 23'
was constructed. At first, in order to pass
this curve, ail the cars were uncoupled &
fastened together with short chains, but after
a slight adjustment this has been rendered
unnecessary.

In these narrow canyons, occupied almost
entirely by rivers, freshets are of constant oc-,
currence, & oflen do great damage. Con-
trary to what we are accustomed to in the
East, sudden rises in water are not often the
result of heavy rainstoirms. While, of course,
these have some effect, yet the porous cbarac-
ter of the soil absorbs a large part of this
water. The rapid melting of the snow-fields
& ice masses caused by a speli of warm, moist
weather is almost entirely responsible for
these freshets, wbich, on this account, may
occur at any period of the summer months, &
may last for days, or perbaps weeks. The
melting caused by the heat of an ordinary
day is sufficient to change a brookiet to a rag-
ing torrent, wbile the effect on a river of larger
proportions is much more marked. These
rapid changes in the height of water have re-
quired a much more permanent construction
of enibankments than would otherwise appear
necessary, & in this & other canyons the river
has been controlled.by walls of solid masonr3r,
on which the tracks are laid, thus insuring
against accident even during the most severe
disturbances.

At Golden the railway suddenly emerges
from the narrow canyon of the Lower Kicking
Horse into the broad, level valley of the
Columbia River. Here the mountain ranges
are on either side-the Rockies on the rigbt
& the Selkirks on the lefi. At this point the
course of the Columbia River is a little west
of north, until, finding a pass through the Sel-
kirk range, it completely reverses ats direc-
tion & fiows south to the international bound-
ary. By following the river an easy grade
could have been obtained for the railway, but
the cost of tuanelling & bridging would have
been very great. It was, therefore, decided
to shorten the distance some 8o miles-or
about one-third-by cutting directly across
the Selkirk range to the Columbia River be-
yond. The passes tbrough this range were
entirely unknown until the explorations of the
engineers in laying out the line of the railway.
The Indians, owing to some superstitious be-
lief, would not enter the mountains, & prior to
1883, wben Major A. B. Rogers discovered
the pass that now bears bis name, the foot of
man had seidom crossed their slopes. After
following the level valley of the Columbia for
a number of miles the railway crosses the
river on a fine bridge, & as the valley rapidly
narrows, clings to the side far above the
water. At Beaver Mouth, which, as its name
indicates, is situated at the point where the
Beaver joins the Columbia, the latter river is
left on the right, still flowing in a northerly
direction, & the winding course of the Beaver
is followed. Extensive sawmills are situated
at this point, until recently driven by water-

power from a stream on the side of the foot-
bilîs led down in a flume & carried directly
under the railway by a great inverted siphon.
Now steam has exerted itself, & the flume, once
quite the wonder of the traveller, is rapidly
going to decay. After leaving Beaver Mouth
the canyon becomes very narrow, & at places
the streamn is spanned by a single log thrown
across from bank to bank.

The diffilculties in crossing the Selkirk range
lay not so much in the steepness of the grades,
wbich do not exceed 2.2%, or in tht cost of
actual construction, as in the precautions it
was necessary to take against the immense
snowfall & terrible avalanches. Tht average
yearly snowfall between 1895 & 189)8 was31f,
while in the winter of 1898-99 the recorded
faîl was 43 ft. 8ý/2 in. These amounts were
obtained after careful measurements on the
platform at Glacier House, & there is no
doubt as to their accuracy. The faîl froni
October, 1898, to May, 1899, in totals for each
month, is as follows :

1898.
October ................ ...
Novernber ..............
December ..............

1899.Jantîary.................
February................
March .................
April ...................
May ....................

Total fait.

10 inches.
8 feet 4à
6" 6

9 2
6" 9
6" 2
3

2 4

43 feet 8j inches.

13y the aid of rotary snow-plows any depth
of snow that bas fallen directly from the sk)'
& is not intermingled with rocks, mud & tret-
trunks may be dug out & thrown to a con'
siderable distance from the track. Points
that are not liable to be covered with avala"-~
ches are thus left unprotected, & there is sel-
dom serious difficulty in keeping the road
open, even during the most severe storMs-
Where many rocks or trees are mingled witb
the snow, or where the snow bas been con"
pacted to ice, the problem is a much more
serious one, & great labor is involved in blast'
ing out the confused mass & clearing it awaY
by hand. (See figure 4, pg. 263.)

The immense banks of snow that are fora"
ed on the mountain-sides frequently slip fro90
their insecure positions & go thundering to the
valley below, carrying with them masses O
rocks, trees & earth. These snow avalan'
ches & those composed of wtt mud & stones
are most dreaded by tht railway companyp
it bas been in an endeavor to reduce theif
power of destrtîction that costly structures Uil

the form of sîsow-sheds & bridges have beenl
erected.

Wood was used almost exclusively ini the
first construction of the division crossing the
mountains. Timber was abundant, & in this
way tht road Was opened for traffic niltnY
months before it would otherwise have beeil
possible. No provision was at fiirst Inide
for protection froni snow, but during thet winl
ter of 1885-86 a corps of engineers was kePt
constantly on the ground observing whert the
worst slides took place, & how structures
should be built to withstand them. Durillg
tht following summer 35 sheds wvere Cl

structed at the summits of tht Selkirk & G;oîd
ranges, but the winter of 1886-87 being 111"
usually severe, they were increased thet leXt
sîîmmer to .53, with a total length of over 6
miles. This mileage bas been added to slight'
ly froni time to time as occasion arose.

The sheds, as constructed, are of twO P"
cipal types, according to tht severity of the
avalanches to be withstood by theni & the
position in wbich they occur. To proteCt the"
track from tht ordinary snowfall onlyq the

1level faîl shed," a comparatively ight struIc'
ture, meets aIl requirements ; but on tht steeP
slopes of tht mountains immense cribWorlc

&deflectors are nectssary. The latter r
of two principal types: those that Oiust Wlt
stand avalanches from one side only, & hf
that may be attacked froni both. (Se l
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