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wvater powcr in the older districts, on tlue Sagiieti.y, orà
those between Montreal and Quebcc, and upon the
Ottawa, inor to the more recent and extensive pull) and[
paper cstabisinents-it bcing the object o! this paper
to draw attention to the continuity and broad distribui-
dion o! water power across the continent, on Canadian
territory, and to the unnumbercd natuiral reservoirs oi
water at clevations wvhichi impart to thcmn latent pqwers
for the future dcvelopnxcent of this country. B3ritish
Columubia bias not been includcd in this field, because
its occupied portion is separatcd by our great prairie
region from the lake system o! Eastern Canada, wvhich
system is dcficcted towvard the North-West at the Lake
o! the WToods. This.province is by no inans deficient
in %'ater power, aitboughi it lias been littie used as yet
where inies are on 1>1gbi levels, and because steani could
be more readily applied. Un the other hiand, it is the
only province in whicli hydraulic miiniig is in oper-
ation; and wvlere gold is found iii quantîty suffhcient to
wvarrant the grcat outiay o! capital llecessary in cou-
încction withi that system. In the .Kootcnay, watcr
whecels, with or without clectrical transmission, are
nccssary for water power, iii order to mine, ptimp, and
crush the gold-bearing rocks; bu't in the Cariboo dis-
trict, water power is applied in the sinxplest formn, with-
ont whccls or wircs, by direct pressure fronii a nozzle,
as is donc in Ottawa frorn a lire hydrant. While the
inountains south of the Canadian Pacifie Railway are
riet> in mietattic veins, the region nortl> o! thjis raîlway,
cxtending inito the Aretie Circte, appears to be a

Sveritable land o! Havitah, a continuous '*Placer" gold
Wfield, in whiclh nuch o! the precious inetai is to be

oi)tained by hydraulic iniing, whîcercver that is prac-
ticabie.

This gold field, over a tbousand miles in extent
between the Fraser and Yukon rivers, and o! unascer-
tained width, bias been expioited at Caribou, (froin
w'bence fifty million dollars hias been takun), at Cassiar
and Omnenica, and rccently at Atiin, ail in British
Columbia-as wvelt as in the far-famned Kiondyke, in
the Yukon distiict, said to be the richest goid field in
the wvorld. Water, in whatever way it is used, is neces-
sary to the recovery o! this gold, but in many places
water power alone wvill profitably unearth it froin its
bidden recesses. Tbis is collected in quantity from
lakes, and reservoirs on the high leveis, and carricd for
miles by ditches, aqueduets and flunies, to the hanks
o! a prinievai, dcserted river chanci, at the bottomn o!
wvhich, under forest-covcrcd clay batiks, lies the auri-
ferons gravel studded witb bouiders and rcsting on the
bcd rock. Unider a hcad o! about 300 feet "six-iincli
rapid lire," lîydra:ulic guns are pointed against the bank,
brcaking dowvn the cartb, uprooting trees, scatteriiîg
boulders and washing out the gold-iwhicli reinains in
the traps set for kt in the bottorn o! the sînices after

Iail cisc lias becu carried off by the poiv'cr o! the watcr.
These "machine guns," caiied "gianits" and "mionitors,"
are models o! sinmpticity as wclt as of ingcnuitv and
efficiency. Whiie wvorking they are great consumers
o! water.-and can only be used wvhen the ground is
unfrozen, but titis season is gcncraiiy sufficient to use
Up ait the wvater which eau be collected at the neccssary
elevation. It requires at ieast tvo, mien to liold and
direct the force o! the issuing strean fron> an Ottawa
lire hydrant, but a boy eau direct tue inovenient o! a

strcamn, twenty timcs greatcr in quantity and fifty per
cent. stronger iii pressure, as it rushies forth froni the
nozzlc of one o! these "giants"-wliicli is fixcd to a
londed platform, and nmovcd forward as the bank in
front o! kt nielts away. A thin, short tube, o! larger
dianieter, projccts beyond the nozzle to wvhich kt is fixcd
by trunnions, so that the tube can bc movcd indepcnd-
entiy, both borizontaliy and verticaily, to toucli the
issiig stream, wvhicli immcdiately recoils [rom the
obstruction moving the "«giant's" nozzle in the *op-
posite direction. Thus a boy "behind the gun» cau
control its mnovenient and conipel the "giant" to fait
back upon bis owvn resources for motive powver.

It is impossible to give anything but an approxi-
mnate estimate cither of qualitity or value o! the avai-
able wvater power over so vast an area, becuise the first
wvould invoive the survey o! every powver site; and, as
to the second, the value bcgins wlien the power is
wanted. Ait wliich now can be donc is to state the con-
dlitions and endeavor to, estimate the quantity, hypotheti-
craliy. What is nceded fGr an estimate is the quantity
o! water and the amount o! fail which can bc relied uipon
at the site for ecdi powver. To get the first, a mieasure-
ment o! the iniiniuni floiv at ecdi point %voutd be neces-
sary ini low wvater years, and foi the sei..ond, some local
knowiedge as to river levels, back water, etc. In the
absence o! such surveys wve miust faîl back upon the
average rainfail o! the whoic region as far as that ean
be procurcd for any time, and assume the proportion
o! this precipitation (of ramn and snowv), -%vhicli, after
deductions for evaporation, the demiands of vegetation,
or infiltration, wvould rcacli the whcels. An aliowance
must also be made for that portion o! the rainfail which
miay bu carried off in fioods. 'he area over which this
precipitation wvould be in reacli for water powcr pur-
poses votild embrace ail the main lanîd of Canada south
of the St. Lawvrence as wvcll as ail] north of it in the St.
Lawrcnce valley, and so muchi o! the Hudson Bay
watershed as eaui bc utilized, or imiported by transmis-
sion. As regards the powver of the wvater thus estimated,
we must embark in a much more speculative estimate
as to the average fail whicb sbouid be assigned to it
for thc wvhole region. Wc bave iu the undeveloped
districts some scattcred meteorological observations to
assist us in estimating probable rainfail, and we have
also a few baromectricai observations giving the height
above sea level o! sumniit waters. On lowvcr levets we
hlave more numierous rain gauges, and sumimit levels
asccrtaiucd by raiiway surveys.

For the wvhole river the total fait may be iess than
ioo feet, as in the case o! the Frenchi river, wvhici lias
Lake Nipissing for a miii pond, or risc to i,Soo feet or
more as at the rivers belowv Anticosti. li the case of the
French Triver (which is the lo-,cr part o! a longer
streani), wve have surveys, and knowv that its wvhoic fai
can be utiiized, as would be donc if it is miade navigable
by locks and dams. In tbe others (wvhere no survevs
have been made), some xviii be more or Iess tike Frencb
river, -while at others only a portion of the total fail
upon them may be profltabiy utiiized. Tbe most valu-
able wiil bc those wvhicli, like Montmorency, bring ail
thecir watur with sufficient head to; tbe point wvherc it
is wvorth most. The upper sections of the rivers wvill
be the least valuable, as having less wvater and being
more remote until rcaclbed by a nev raitway, or a


