
2 THE CANADIAN MINING - REVIEW.

large quantittes of material. As before stated, miners also discovered that as the
quantity or volume of water eiployed was increased, as also the pressure under which
it left the delivery pipes, ticy acconipliliel letter resuts, and that under favorable
circunstances, gravel which contained only a few cents per cubic yard could be made
to pay lhandsomliely, and therefore every eflort was made to secure these conditions.
Out of iliese efforts lias arisen te mnodcrnî sysieni of hydraulie mining, which i will
briefly cndeavor to explain.

ilI)AUI.IC .\tNING.

ll>draulic. nining is accunIî,shled by utiilizing tlie pîowcr of waiter, and the
graient naurded b> the fait ur ditierence (if level beItwccn tie autiletous deposits and
ti dun .ps Into w hich the deuris resultimg froi tie mimîng opCratîonîs must be de.

positedl.
hie po wer ut te water depending on ils %olime and the liead or pressure under

wllich it ianî bte delisered ai the workirg fluor of ite hdiaubîe e.%casahIon, it is liere.
furt liust essenial that the water Itlich Ur canal sliiiltd be ai . lgh clevation above
and as near as possible tui tl dupusit of gravel to le mieid. T lie figt , oiitirîn mn.
sures a great hydrustatic lre.ssire, and ithe second a reductioin te les gti and cost
of Ile sheet ilon or steel conve> mg pipes.

1< lias leen dcionstratd iat nit tiusad ninii rs lLlhs of c.ur ca lie dis.
larged under a liad îor preamec of 3uo ieet through a ix .1 5 h niIonie, w .h a etsIîIty
f ab.u' 140 feet ier secondic, and il, a soluie of about 1050 puund durg t eli saime
criod of time.

Such a volume of waiter, ins <lie forim tf a jet mntril:dly iipingig i ulon a
baik of aurife:ous carih or gras el, h.usiig, as il dues, about toetniciith fl ite selocity
nfa projectet cannon ball, lust necssarily de great e-cuuun, and producs tte
caving of ani ordiniary grascl bank withOut lle ani ut .ltsre bl asling.

The greater the graient gisi to the conveyiig or iîîimmmg sluices, tle greater
w ill le ti ie dliii ut flie water empilolu>ed<f to reio.st Ihe ailufertuls mîîatermai firomî tlie ex.
cavation o the dumlps.

lhe separated guld is vauîglht betwuecii t rilles placed m the si.îîinimg slîuice
buttomis, and held itere ly ithe use tf iercur until ii becoies iesirable or necessary
to recus er it ilerefrom. Wien teh amalgamat gold is cleaned up froi ihe sil ces,
il is reiorted to distil over and recuseor <lie miîercuryi and the remiimnmîîiîg gold ietrt , as
it is called, is imcled intu bars and sent to <lie iîit., for colage.

Gold-saving appliaices, called uider currents, are now In general ise lin Cali.
fornia for recovveriig fine flouir guld iait could nits be recotered i ithe ordmîîary riffled
sluice.

Figure 5 represents an hyuhaulic mine in operation.
Figure 6 represents an impros ed iier current.
As it is proposed <o reimt#s e iiiinse masses or quantities of gravel, 18nly ti<îlizing

an intiitesinal portion of the saie, i is lirst necesaiy to see that <liere is abuidant
rooir, to dumnp below the mine tie tast quantities of debris t, rtsult froi Ilie entire
working of tie mine, for if this debris was peitted to accumiiulate near tie end of ithe
sliices, it woulid soon choke and cover the gold-saving appliances. It next becomes
necessary to ascertain tie quantity of water available, and the head or pressure under
which it can be delivercd ai the mine.

The amount of work that can be acconplished depends'greatly on these two con-
ingencies ; it is self-evident that to remove a large anount of tuaterial conposed of

sand, gravel, cobbles and rock, a considerable quantity of water is necessary', and if it
is not obtaiablile, tie operations of hydraulic mining cannot bc carried on successfully.
The aiount of water used for operatimg an hydraulic mine varies greatly in different
ocalities, viz: fron 2oo inches tu several thousand inches daily, 5oo to 1,5oo inches

being conlsidered a fair volume to be discharged through one imachine or giant, while
the work acconplilishld by the quantity of water used is greaier as the pressure under
which it is discharged in the minc, and the grade of the sluices for conveyinig away the
gravel increases.

A.,s ater uscd by iners is always mîeasured by ste inch, and ail calculations of
the salie of gravel are best suminiated by the duty of an mch of water, il becomes
nece»tar to fully uinlersiamîsl what an nclh of water us, as well as uts puower tri renove
grascl tender different conditions. Thte standard of nieasurenient saries[shgltly in
dikrt eunt iining uhstricts, but the usual nithod ut mneasurng v aier nuio :ni use in
C.ilif'oia is turblîstharge ihe wtater throuigh a fur-inchi t-pîeising while she waier in the
nmea>iring box sianIs lour inches above tie top of tie discharge openmig ; thus an
opli iî 125 mîclîes long and four iches highu wilf discharge Su0 niner' inches, one

inh bung equal luo a dicharge of about 2230 culie feet in 24 hours. As an illustra-
tion ti lit aduantage uif estmiiiaing tie salue ut a baink ut grasel by its )i:fd In gold
lier cA.1.c yard, and tile r.ieir ut yards u gratel remiiocd in 24 hours pler mch ot
waitr used, vhere te wlater was used under clffrent lads and tie simsces under
differrm gradtes, sece the aieixed table sIuowmsig tie results ut the working of a few
weil ii.aaged hydraulic nines in Cahlfornia.

l,5 relerence to the table, it uill be seeni that the mine yelIdig the least amouint
of guld1 fer cubic yard gihes tie largest returns t<' its owners, for the reasol, as the
table shows, iat he wlater was dehlivered at the mine unter the greatest head, and the
sluict- tor ruinning awlay- the gravel have <tic beau iest grade. It is evident <liat the
valiii A <lie gravel fier cubic yard is not a good standard, and for this reason the
power f a dlefinite quantity of water and a lieavy grade ii the sluices have been sub-
stititedl to accomiplslih <lie desired resuili,

Il -gradte for .- uices, dum for debras, and a suflicient quiantity of sw aier are avail-
able, v is thsen worli while to ascertain wietlher the gravel wilt pay Io was' , and
under thiis licad il will be casy to show, tby reference to isaiy operatiins oni a large
scale, that the cost or niiiiinig and washing a cubic yard of gravel nay bc brouglht to
exceeCCChIgl> low figures, buit il is almust imjpowible to say what ii should contaiti so bc
Jenmiiratve, as so isaiy elcmients and coihtions enter inso the calculations.

ITI pricc of %ater sold to miiners ins Califoinia for hydraulic mining varies fromt
ten to tc wnty cents pier inch lier twenty.four hours, and thtis îtem iiiust alw .ays influence
the restilt, as it is the main one, but ai the sanie time ithe actual cost of waier to tie
ditch -twner is not more than fron two to five cents per inch, so tlat the ditch owners
can afllrd to work gravel on thiîr own accouint that would not yield more thia one or
two cents ier cubic yard, considering other conditions, such as grade for sliiices and
duiiip for debris being reasonably favorable.

It i hopecd liat this lrief sketch, w-hici deals only' wili tie principlcs enployed
and not with their individual application, will give an intelligent idea of hydraulic
mining. which promises to becone an important industry in Ilritiih Columbia.

1lad I tlie time, Gentlemen, I would willingly enter more into details of working
anti euiiipment of decep gravel drift and hydraulic mines.

I thank you for your patience and attention, and hope to have the plcasure of
nmeeting your Association at some future time.

Notes on Hydraulic Mining in British Columbia.

11y Di. G. M. DAwsoN, C.M.G., Director, Geological Survey of Canada.

(During the past summer Dr. Dawson visited tlie m<ore important new works
of this kind in lritish Columbia, of whici a description was givsen, as well as some
discussion of the geological conditions and a<:e of the auriferous gravels, in an address
to the miembers of the association of whicli lish following is a synopsis.]

Aithoumgi hydraulic mining has long been t ractisel On a sial scale, particularly
in the vicinity of the thl gohti mining camps in the Catibucu ditict, it i within the
past two years only that really extensive operatiions of hlit. Iind have bîcn initiated.
Of these the most important are the Cariboo I lydrailic Company, of-rating on the
southi fork of Quesiel river, tlie I Irirsetlly I lydramlic Conmpany, on mhe river of the saine
nanmc, and th VaIn W\'inlkle ltydrauîlic Company, înear L iton, in le Fraser valley.

Tlie twoa first imentiiuioed comis are inmer the n.nagement of Mr. J. 1B. Ilob.
son, to whose prtactical knobldga advice based 41îuon long experieice in Cali-
fornia the reiewed iitercst in nunmainîg iii tie Caribuu district is largely due. Ifoth of
these couuianies w- li be in full opîierationet spring, and it is anticipated that they
will be closely f *loed b> noan hier iteriirriss ut ite saimei kind. AIl these should
be indertiakci, lowe er, onlh1 aftr thorough iruspecing, for althouîîîglh the Cariboo
district aibouiids in stre.aiis am l.kes ati mai) different leels, Ilie initial expenditure
in obilaining a sullicient supply of eater wvith <lie re<¡uiisite lead is generaly very con-
siderable. lis order so give ai idea tf the character tf ti operations now in progress,
the follow-iig particulars relating to the Caribou aniid I lulrsclly coipanies may be cited.

The prolperiy of the Cariboo h lydrauîlic Mlininîg Coijpany is situated on the south
side of the soutii fort% of Qitiuesnel i riter, albouti tlree mîiles above the village of Quesnel
Forks. It comiiprissc stsci al chaimuis, aind is belie ed Io cuser about 8,5oo feet of an
old higli chiannîîel ofi lie river, separated frui lie moîdernî tdeepc and c.Iluunu-like river gorge
for a consiiderable part of its length Iy ami exposed rock-y ritge, known as Frenichlar
lfhifT. Near the loweor end of thi propet ty, un 1)ancing Bill Guilch, stuccessful hydlraulic
iiiiiniiig on a sm1alt scale and swith iiiiprfct apliaics as icin carried on for a num-
ier if ycars by a Chiiese compiany. At a distaice of alout 3.oo feet further east, on
llack Jack Guiche, a goil dea (If url ha feuen done by tue South Fork Ciompany,
but withoiut eflectively' reachinug the riclier gravels, whiclh are ehlow the level of the
rim rock welre this has been cut througlh. Short lches have been made by both
these earlie i colampnies, and the exposumres in tleir hydraulie pits afrurd most of the
information obtainiable as tu tie cliaracier of the deposits.

A ditch with a total lenigthi of sevensteeni miles aindl a capacity of 3,0oo miner's
inches has now lein laid out l' the presenit company and d in the
spring. This is to derive imoîst of its water fromt lolley's Lakes, situateil in the hills
to ti soiuth-eastwar. I aiso I tbelie- uimatety prtpsed> to iig an equal
volume of waler from M1loorltl Lake by seans of a second ditclh, which wili be
thirteen miiles in leigtli.

At the lower, or "China 'it," the bed rock of the old channel where cut by the
present river bank is believed to be approximîately 134 feet aboe the river. The
heat of the trains oftsluices<near the working face is 2oo feet above the sanie datum,
while the sand box ai the top of the bank is ai a height ut 489 feet ; giving a head of
water equal to about 289 feet, w-ith ample fat for the dunil, which is made direct into
the river. Two monitors of five and five and a-half inches dianeter of noule respect.
ively, are established in this pit. Mfr. Ilobson estim'tes that the old Chinese com-
pany rensoved in aIl about 15o,ooo cubic yards of the hank, frons which, it has been
ascertained, $135,000 of gok1l was obtainedt, without the enploymiuent oft rercury, or
at tlie rate of about go cents per cubic yard. The scanty water supply available in
advance of the coipletion of the main ditclh enabled a run of only forty.seven hours
to be imade in the early suommser. The iean volume of water cmsployed was 2,ooo
inches, and the yieli was 302 ounces.

The floor of the pit of the Old South Fork Company ib abiout 200 feet above the
present river, and the bed rock run has been found in test 1 its at a depth of about
30 fet bielow ibis l'or, while albove i (iit ont side uf the gully, is a nearly vertical
face of clay and gravels about 200 feet in height. The heai of water fron the sand
box tu the ireseit tittoii of the pit is aliuutî 246 feet ; but as already stated the rim
rock has nut )ci been cu thriiugh to the full deptih o the ould channel. It is proposed
to begin active wvork here ir the spring.

The lloIrstly Ilydraute. Couipany's claitms are situated on the ilotsefly tiver t aI
distance of abut sik miles sîoulh of Quesnel .ake. Tie riser wuas notably rich in this
particular part if its le'...' tie bars liait alliten svoerk user by Chiamsen some
years agn. 1., iurce of this g' 1-1 stwas foundi by Mr. NttCalltin to be the uld gravel
d)eposit now being workel by ithe Comîpany.

ly •.,e iy drauilic systeim nbow uccessfully complcted, iater is brought from Mus.
sel creek. a sothîerns fecder of the 1lorsefly by a ditch aid pipe line aggregating over
eleven miles and a liait in length. The ditch is about tent iniles long, with a capacity
of 2,000 ndetr'S inches. Tie pipe line is steel, 30 inches luin iaieter, in two lenigths
aggregating S .oo feet. Therc is ahlo about 60o feet of flume. Frlm the sand box
the water is leI tri tie lit iy' tw"- lines of 22 ii isive, each tf whici is intended
eventuially' to supply tle mionitors. We'ater is delivered frithite main ditch
with a lead of 16S feet and fromt t pooling reservoir vith a liead of to6 feut. The
bed rock, conistituting the h>ior of the pit, is about go feet above the level of the river
and the working face (60 feet in lieight ai it- higheiit pars) au thue time of mny visit, was
about 560 fet back from <lie river bank. fle dum is fiormied in thue river itseIf,
wIhich is a mioderately rapid ,treais, cable, (particularly in high vater) of remov•
ing a large <piantity of dehris.

Reb:sp'cting the actual average gold comtent of the gravels as wurked, nuch bas
doubtless beeln ascertaimne:d sinice n'Y sisit, suinm; $13,o being reported as the result
of the last clean up. Tl'ie pireliiimiar- rui male hy the Company was estimiated to
have deat with 21,333 cihic yards of grav-el.'I produce gobl toi Ihe value of$5,000,
or ai the rate of about 25 cents pier cuhic yard, lut abouti a third or the area then
worked had already been driftcl on bedrock by the original discov-Crer, tendering it
probable, in Mr. 1lobson's opinion, that the unworked ground would average about
40 cents. A siall piercentao c of platinumnu occurs w-ith -the gold ai tis place.

The ground bîeing wor -ed by the Van Winkle Coiinipaiy> is sittiated on the west
side of the Fraser river about two iiles aovae Lytton. It consists of a seriesof terraces
rising in steis fron the river toward the bases of the 'ioutiains. The first or these is
about too foot above the river, the second some 60 feet higher, while others occur at
various still grenter heights. The first has taken the form of a great isosceles triangle,
of which the apex touches the tivet, the base being about î,2o feet distant. The
yield in gold has not yet been found to be so good as the rich character of the old flat
worked over here many years ago appearel toundicate it would be, but the prospecting
carried on in advance of <ho work shows richer ground.

The water eniployed is brought along the upper terraces by ditch from a branch
of Stein Creek and then clown t the work by an t8-inch pipe-line 1,500 feet long.
The working head is about 35o feet and about z,6oo inches of water is employed.

The auriferous gravels at Horse.-ly are probably of Pliocene Tertiary age and
are ovelain by boulder.clay, referable to the glacial period. Thoie in the Cariboo


