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recentness of many of the now disceoverics: and in thce western
part of the field, the difficulty cnd expcensce of getting in
supplies over the summcr routes - & drawback that was intensi-
fied by a wet senason in 1924. it the time of writing (Jon.1925)
the transportation situation has been relieved by the opening of
two good wintcr ronds to Rouyn, one from Lardcr Loke on the

T.% N.O.Ry., thc other from kMakamik on the C.N.Ry. It is
expected that the Makanik road will latcer be nmade a swmer rood
suitable for motor trucks. -

The g@gctivity of old established mining componies in this
new field {thoir scouts arc ubiquitous) means that the district
will be choroughly and systenatjcally explorcd and promises well
for the futurc. They alrecady hold very lorge tracts under
option and thorc is o very recl compctition for promising
discoverices. ' T '

Character of the ores

Fronm a netallurgicel vicwpoint, the gold orcs of north-
western Quehece, as for os we know them ot prescnt, will rc¢gquire
in nany cascs a different trcatnent from thot of the gold orces
of the Porcupine and Xirklond Lakc districts situanted on the
wcsterly extension of the gold belts in northerm Ontario. 4s o
general rulce the Quecbec orcs have in associntion certain
sulphidcs and arsenides which make thcen conplex in charccter,
and not so rcadily amennble to treatrient by the cynnide process,
which is the practice with the Ontario orcs. '

For want of bett:r classification thc Qucbec orcs rny be
divided into the following types, according to thc predominating
sulphide minernls present; narmely, -ores in which chalcopyrite
and pyrrhotite arc the predominating sulphides; ores in which
iron pyritc is predoninant; and orcs in which arscnopyrite ~m
pyritc predorina te. f'

The Hornc ores of Rouyn township, of which scveral voricties
have bcen cxposcd by cxplorntory nnd doveloprient work, nay be
cited as a sarple of the first type. The orc from No. 1 shoft
is heavy chalcopyrite with bonds of pyrrhotite corrying gold
valucs considcrably above the average for copper ores. On the
other hand, the ore fron thc No. 2 shaft shows the pyrrhotite
predoninating over the chnlcopyrite. The ore in =ome cascs is
practicelly purc pyrrhotite, and in othcers the chalcopyrite and
pyrrhotite are disscninatcd throughout the rhyolite ganguc. Orce
has been found on this promerty clrost frce from sulphidis: =2
deposit of sphnlerite wos cut by dinond drilling, and dcposits
of whitc iron pyrite carrying little or no valucs in gold ave
been uncovered. The ores of thc Fornc prescnt o mctallurgicnl
probler: that will require mmuch study and research to diterrinc
the rost econoniicrl =k thod of trentnent. Deposits shioviing ore
of a sinilar charcetsr arc reported to have been wacovired ~rouwxd
Lake Dufault to the north of th¢ fornc. :

The ore of thc Stabell rmine in Dubuisson tovmship is
another example of the first type, naicly those in whichgqﬁalco-_
pyrite is the prcdominating suloihide mineral. The ore Ji002rs
from the Hornc ores in that it occurs in a well-d fined qunrtz
vein. Pyrriaotitc is prosint, Hut not to the samc L itert fs An
the Horne nine.
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The Arntfield and Lake Foriune ores may be toeken s an
example of the second type in which iron pyrite is the chief
sulphide mineral. Thic typec of ore should present very little
difficulty in it¢s metallurgical treatment. The Arntfield ore
possesses very similar characteristics to that of the Crown

Reserve and Associated Goldfields at Larder Lake, Ont., and the
Lake Fortune ore is very similar to the Kirkland Lake ores.

Examples of the third type, in which arsenopyrite and iron
pyrite are the chief sulphides, are the ore of the Edna Bathurst
claim, situated south of Pelleticr Lake in Rouyn township, and
optioned to the MeIntyre interests, and the ore of the O!'Brien
claims, south of Lakc Preissac in Cadillac township. The
prescnce of arsenopyrite mckes these ores more difficult to
treat than the majority of northern Ontario gold orcs.

Extent of the ore bodies

Iittle 'is known at the present tine regarding the extent of
the dre bodies. In the main, mining operations have been chiefly
confined to exploratory work such as geological mapping of rock
exposures, prospecting, trenching, and in the case of the larger
veins and deposits, diamond drilling. This explorctory work hes
exposed veins, vein systems, and doposits very promising as to
surfacc cxtent, and the logs of diamond drilling operztions show
continuity at depth. Underground developrient work, such as
shaft sinking, crosscutting, and lateral drifitng, has not been
sufficient to block out any exteénsive tonnages of orc reserves.

The property on which the most cxtensive exploratory and
development programme has beecn carricd on is the E. J. Miller
clain on the wést sidc of 0Osisko Lakc, Rouyn township, known as
the Horne minc, optioned to the Nornnda Mines, Ltd. A much
oxidized capping extending over a considerable crea has been_
exposed by numerous trenches. For the last two years intensive
exploratory work has been carried on by dirmoad drilling. Up to
the cnd of 1924, using two and ot tinws three machines, some
14,000 ft. had been drilled. The continuity of thc dcposits, as
deternined by a series of holes, has beon proven to a depth of
250 ft., and one holec down over 450 ft. still showed heavy
mineralization. The reported figurcs for orc rescrves, bascd on
drilling only, assuming $56.50 per ton a s orc, run into the tens
of millions of dollars. ©wo devclopriwnt shafts were started
during last ycor. Shoeft Wo. 1, ncar the south boundery of the
‘¢laim was sunk to a cepth of 120 ft., for the most part in
practically solid sulphides. The ore from this shaft is stated
to have averaged over 15% copper end $6.50 in gold. Lateral
work was started on the 110 ft. levecl, to connccet up with No.2
shaft, 1100 ft. to the northwcst. The orec of Wo.2 shaft, which
was startcd last October, contains wore pyrrhotitec and less
chalcopyritc than tho orc of No.l shaft.. This shaft will
probably have reached the 110 fti level and leteral drifiting
sterted to conncct up with No.l shaft. The ore bo@igs ~r¢ of
such extent and of such value that the coupaony officials nore
considering thc ercction of a smeltor. With an intcnsiv;' ]
devclopment programmc by Noranda Mincs Ltd. and the pqssiflllty
of othor large deposits of copoer ores Hoing dcvglopca,ﬂ%? is
apabonls that Jouwvn will be the centre of =~n active smelilng
industry, or nt isasy supply the ore for such an industry, in
the near futurs.

’3r
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One of the oldest propcrties in northwestern Qucbec is the
Stabell nine, iIn Dubuisson township, now owncd by the Stebell
Goid lMincs Ltd. The property was first drilied to establish
the continuity of the vein ot depth. This information haoving
bcen acquired, a vertical shaft, the decpest in the district,
was sunk to a depth of over 60C fi. Stations were cut at 150,
300, 450, and 600 fcct. at the 300-rt. ievel the vein wes.
explored for a total distance of 650 fcct by lateral drifting
on both sides of the shaft. The drifts followecd a quartz vein

mineralized with chalconyritc and pyrrhotitc carrying sufficient
gold valucs to warrant sinking to the 500-ft. level and dcvelop-

4ing laterally on this lcvel. The vcein, which khas a din of
approxinately 750 follows closely & porphyry dykc about 8 ft.
wide. The country rock is Kecwatin basalt.

In Boischatcl towaship considerablc exploratory and devel-
opricnt work has been done on the Lake Fortunc, the arntficld,
and Howard clairms. On the Lake Fortunc clains a quartz vein
carrying free zold ard tellurides wos uncovered along the shore
of the lake. A shaft was sunk to a depth of 135 ft. and a
cross-cut driven north 240 ft. on the 125-ft. lcvel, cutting
near its northern cxtremity a pronising shecar zone. Latcral
drifting is being done on this shear zone and also fromn a break
encountered in thc cross-cut, to pick up the vein cxposcd along
the lake shorec.

On the .arntficld claims considerable trenching has been

donc, cxposing o mineralized shear zone with an overage width-of

150 ft. for a considerable distancc nlong the strike. Portions
of this shear gzonc show fair assay valucs. Over 3,000 rft. of
drilling was done on the eastcrn vortion of the arntficld claim
a nd showed the persisteney of the mincralization in dcepth.

Further cast, close to the boundary bétween Boischatel and
Rouyn townshins, the Huronian Belt Co. Ltd. are exploring a
group of claims, and have uncovercd, by treanching at intcrvals
for a distancc of scveral huindred fcet, o prouising shcar zone
in carbonated schist, showing good mineralization ard reported

~/37?

to carry good gold valucs. The Rouyn Gold Mincs ILtd. has trenchal

the cxtcnsion of this zonc on the adjoining property.

A considcrable arount of cxploratory and devceclopment work
has been done on the Chadbourne claim by the Noraada Mines Ltd.
A large outcrop of breccinted rhyolitc was trenched at intervels
of 100 f+. and 2 vecrtical shatft sunk for 150 ft. The orc is

cauriferous iron pyrite disscminatced throughout the rhyoiitc. The

coripany suspended operations on this c¢l~im to concentrate their
efforts on the morc promising chalcopyritc-pyrrhotitc dcposits
of the Horne minc, to thc east.

The first pgold occurrence to be developed in Rouyn was the

Powcll vein, traced for 3,600 ft. along the strike. Thc vein was

stripped and trenched, nnd a shaft sunk for 225 fi. The vein
filling was mainly quartz sparscly nineralized with curifcrous
iron pyritc and a littlc chelcopyrite.

Cther promising claims on which considerable cxploratory
work, such as trcnching nnd dinmond drilling, has been done ana
on which development by shaft sinking is prosressing, arc the
Bronwecll r£nd Lowry group in Joannc township; the P¢llerin group
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in Clcricy tovmship; thc CGouldie claim in Fournicre township; the
Union Mining Co's and Siscoc Island claims in Dubuisson township,
and the Clarkc claims in Bourlenaque tovmshin. In all the above /
claims the iron pyritc is the predouinating sulphide in the ore. E

Anong; the promising cccurrencces cf orc in which arscnopyrite
is the chicf sulphidc mincral nay be mcntioncd the McIntyre ovtion
south of Pclleticr Lake in Rouyn township, and the Dumond and
Thompson groups south of Lake Precissae in Cadillac township. The
lattcr groups nre boing cxplorcd by O'Bricn Hfincs Ltd. and the
Victoria Syndicatc, rcespectively. The cxploratory verk on these
claims consisting of strippinnm, trenchin:;, etc. has cxposcd
quartz veins of coasiderable length minernlized with arsenopyrite
and iron pyrite, and corrying visible free gold. The country
rock is conglorcrate intruded by masses of porphyry.

Althourh it is truc that small tonnnges of ore reserves
hove been netunlly blocked out by undersround development, the
surthce indications nrc such ns to promisc the devclopment of a
numbcr of opcratin~ mincs in the near futurc. Sufficient inforn-
ation has been cisclesed by dinmond drilling nnd developrient at
the Hornc to assurc that this property will duvelop into a nmine
of considerable sizc. Intcnsive devclopment work during the next
year or two will detcrminc whother sufficicnt orc will be blocked
out to warrant larse scnlc smelting operntions. With the
cxception of the Hornc, Stabzll, and Lake Fortune, and Powcll,
active underground operations sre only sterting. .lthoush
exgbratory work has proven 70lé to occur throushout &n arca
extendin;; from the Provincial boundary castwnrd to the Herriconaw
river, and for a strip of undctcrmincd width scuth of thc
Transcontincatal railway, ond veins and deposits carrying gold
valucs have bcen found, trenchcd, ond ¢xpiorced by diemond drilling,
the development of thesc into producing mines is still 2 gucstion
of the futurc.

Possiblec metinods of cre treatmcnt

Considering thc mincralozical classification of the orcs
mcntioned above, a brici survey of the possiblc methods of treot-
ment may be in order. The threc types of orus alrcody dcsceribed
will bc discusscd scparatcely:

Ores in which chelcopyrite and pyrrhctite Certain varictics of
arc the precdominating suliphide mincrals: the Hornc orc¢s, such
as thc ore from lo.l
shaft, and the heavy pyrrhotitc orc from No. 2 shaft, nad other
scctions of the deposits cut by diamond drilling, would he
amenable to pyritic or semi-pyritic smelting. The disscrinntcd
orc of this propcrty will rcquirc concentration to climinnte the
siliceous ranmuc rock for this class of smcliing operations. The
hichly siiiceous gold orc could be used as comverter flux. By
thcese methods the various Horne orcs coula be treatcd. Limestone
and coke would have to bc brousht in, and the blister copper
cither rcfined a t the point of smclting operations or shipoed
out for rcfining, depending on the cost of cleetric power. Highly
siliccous orcs likc thosc of the Stabell, contalning copper nnd
gold valucs, moke o desirable flux for smelting; operntions. The
cconomic usc of such orcs for this purposc depcends on transport-
ation chorges to the smelter. The treatrent of thosc orcs at tho
minc will depend to o large cxtont on the distribution of the
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gold values, that is, whetheir the pold is associated with the
chalecopyrite or vith the pyrrhotite, pyrits, or quartz ganrue, or
w¥ith all the- sulphicde mirerals. If the rold is asscciated with
the¢ chialcopyrite, concentration of this mineral from the iron
suliphides and ganpue will predute o copper concentrato that might
stand shipment to the smelter. If the pold values are containsgd
in the iron sulpinides and gangue as wcll as in the chalcopyrite, }
concentration will nced to be supplemcnted by cyanidation.
Cyanidation of gold orcs coatnining aprreciablc amounts of copper :
has not yet been provean to be oan cconomic opcratior.

Orcs in which iron pyritec is the The pencral class of orcs of
piredominatiig sulnhide mineral: this typec found throuchout the
: gold belts of northern Oatario
and Quebcc are thosc in which the sulphidcs are disscmincted in
the voin matrix aiid not as massive sulphides. Where the suiphides
ar¢ massive they, os a genernl rule, carry little or no gold
values. The Adisscminatced typc of ore prcsents no difficulc
metallurgicnal problem. The cyanide process has been suceessful
in recovering the gold valuss. However, the indications are that
such ores in Quecbce, in a nunboer of cascs at least, will contoin
snell amounts of chalcopyritce which will make their treatment
morc difficult. Unless thce chelcopyrite is removed by concen-
tration, the consumption of cycnide is prohibitive. If the
chalcopyritc is concentrated from them it will gonerally carry a
portion of the gold values. The successful treatment of such ores
dcpends on. the proximity of srclting works, vherc the conceatrate
can be sold at a.precfit, unlcess the orcs are high cnough in gold
valucs to stond thie excessive cyanide donsumption, or to permit
of the stacking of thc conccentrate uvntil it cen be sold or other-
wisc profitably treatcd...

Orcs in which arscnopyrite is the Thce economic trcatment of
prcdominating sulphide mincral: orcs of this type dcpcads

: - larpely on the salc of an
arsenicul pgold concentrrte to a smelte» cquipped for tne recovery
of thc arscnic as wcll os the gold vnlucs, as is the case in the
treatment of the arsenicel orcs of the Nickcl Plate iline, Hcdley,
B.C. JArscnical-pold ores orc¢ being concentratecd in Nova Scotia
and the conccntrates shaipped to Belpiuri. Shipments of arscnicnl
gold conccntrate frem northern Quebec would be prohibicive on
a ccount of excessive trarsportatior charges. Howcver, an arscnic
refincry could be installed on a comparatively snall scalc and
nced not involve an excessive cxXpenGiture. arsciaic cormiends @
favourable priecc in the world's markets, and indications arc that
the price will be well maintained. COrcs of this type will, there-
fore, prcscnt no insurmountnble difficulties if sufficient is
developed to warrant tic crcction of snall arsenic refinerics, or
a central onc for the district. The process would be one of
concentration, cyanidation, and rofining of the arsenical concen-
trntes. Should it be found unccononiical to rccover tine arsenic
content of such orés, cycnidation without excessive consumption of
cyanide is possible. It is olso possible to make pgood rocoverics
of tho ;old vnlucs by cyanidation and concentration, or vicce
versa, and subject this concontrate to a supplermentary treatnent
of roasting and annlgamntion in a grinding pan.

ilincs Branch investigations: Athourh the treatioeat of the zold
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orcs of nortawcstern Quebce presents difficult metallurzical
problems, thc history of the mctallurgy of couplex orcs irndicatos
ant an ceonouic treatnent will be found, provided that sufficicnt
- orc rcscrves arc avnilaovle. The Hines Bronch, Department of lines
- Ottawa, rcalizing the complex charccter of thc orcs as comparcd
with the orcs of northcern Ontario, is experimenting in a small
way on possivblc mcthods of treatment other thoan those of
established pranctice. Research is being conducted clong the
following lincs: :

1. The snelting of the henvy chalcopyritc-pyrrhotite orcs and
concentrates in a non-oxicdizing atmospacrc, using on alkeli flux
to slns off inpurities, ~nd producing o low-srede mettce contain-
ing .all thc mctals, such as copper, iron, and procious metals,
and also thc sulphur content of the orcs: the roasting and
chloridizing of thc matte; thce leaching of the chloridized matte
in wecok acid solution, lecving an iron oxidc rcsidue for conver-
sion into iron and stecl products; the clectrolysis ¢f the lcached
solutions for the rccovery of the copper and prccious metal vealues.

Such a mithod applicd to the Horne orcs would pernmit of
smclting opcrations at the minc without any serious domnge to
veagetation in the -immedinte vicinity as 21l the sulphur content of
the cres goes into the motte. Ls the property is situated in the
clay belt, in a good agricultural district, at prescnt ¢overed
with uncut pulpwood, smelting operations in which the suiphur is
allowed to ecscape into the atmospherc woulid be the crusc of
considerable dnmage to the surrounding country, and worry to any
operatin;; company. The low-grade riatte could he snipped to a
point where little vegetation exists and vhere checap clectric
pover could be made avallable, witihh the possibility of utilizing
at lecst somc of the sulphur content for industrial purnoses. The
iroa contcnt and also thce copper ~nd precious nictal valucs could
be rccovercd. It is upon prococsses of this nature that the
greatest ccononical development of our mincral resources will
ultinately depend. ' :

2. uan investigation is being made of the cyaonidation cf cupri-
fcrous old ores, in vhich the copper contont will not permit of
the ccononiice recovery of the copper valuss. Rescarch is being
conducted on such ores carryin~ copner valves up to 2% copper,by
cynniding the orcs in the rcsular manncr, precipitation of the
dissolved {;0l1d ard copper voluus, with the regereration of the
cycnide. If o process of this raturc could be voried out and
dcmonstratced to tec cormmereially fceasible, it vould have a wide
application in the treatmcnt of cuprifcrous gold orcs,

including nany of thc cres of north-westorn Juebec.

3. The concentration and cyanidation of cuprifercus gold ores:
Experincantel work is being conducted on the concentiration by
sclcetive flotntion of the chalcopyrite and the cyanidotion of
the flotetion toiling. This oroccss depends on the establishnent
of a smeclting industry in the district whcrce the copper concen-
tratc could bc scld ot o profit.

+thcr mincral occurrences

Gold, chalcopyrite, nnd ~rsernopyrite oare not the only
cconoriic minerals of thc district. Ilolyblenitc was nined during
the war yecars, ond for somc yonrs prceviouas. The chiel occurrcnes

X




of the minc»al are’invtho district south of .amos on Indian
Peninsule in Preissac tewnship and cast of Lake ilalartic in La
Ccornc and lMalartic townships. They nre casily rcached by

water routc up the Harricanaw river from .mos. The molybdcnite
occurs in a nctwork of pegmatitic quartz-féeldspar veins, many

of which show the mineral in what would appecnr to be cconomic
quantities, Indications arc that this nincral will be found
ovcr a much wider arca. The market for molybdenite, which
declined at the close of the war to such an cxtent that all
production ccased, is gradunlly roining in strength with the
consunmption of war stoclis, amd the discoveory of ncw uscs for the
netal. It is possible that mining; operations will be rerewcd
in the very acar futurs.,




