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PREFACE 

A detailed report on µ;old in Canada ''"as commenced several years 
ago, but cannot be completed and published for several years to come, owing 
to the great extent and complcxit>' of the suhject. IIowewr, the upset 
of general business conditions in 1929, discouraging to almost all other 
industries, has so stimulated prospecting and mining for gold that an 
immediate demand has arisen for whatever information is obtainable. To 
meet this demand the large report has been summarized in the present 
Yolume. 

This summary is cleRip;ned, so far as its size and rapid preparation 
admit, to serve two main purposes: to afford prospectors whatever guid­
ance geolog>" can give in the intel ligent search for new supplies of gold; 
and to afford those interested in gold production knowledge of the history, 
present situation, and opportunities of the industry in this country. 

:.\ [arch ]8 , 1932 

\Y. H. COLLINS, 

Director. 





PART I 

Canadian Lode Gold Areas 
By JI. C. Cooke 

INTRODUCTION 

Gold is an important part of the national wealth of Canada. In value 
it holds sceoncl plaec am011g our mineral products, being cxcccdccl only 
by coal. .As a world producer Canada ranked third in 1929: South Africa 
was first ,,·ith a production of 10,-11 2,326 fine ounces, and "Gnitcd States 
econd "·ith 2,056,629 fine ounces. The Canadian output rose from 

1,928,592 fine oun ces in 1929 to 2,107,073 fine ounces in 1930. 
The gold production for 1030 \ms \rnrth $+3,5.57,063, of which 

$35,903,978 came from Ontario, and $3,379,638 from British Colmnbia. 
Quebec· proclueecl $2,930,088, chiefly from the Noranda ores; Manitoba 
S582,88+; and the Yukon placers $73-1,181. Kova Scotia production 
decreased to $26,295. The British Columbia output was almost entirely 
from Ioele somces; the value of the plac·er gold \YaS only $153,964. 

Ontario production eame main!)· from the Porcupine and Kirkland 
Lake fields. In 1930 Porcupine produced gold to the value of $1 7,7.5 ,738, 
and Kirkland Lake $17,188,692. In 1928 Porrnpinc produeed more than 
$20,000,000, and E.irklancl Lake hut slightl>· owr $12,000,000. It seems 
probable, therefore , that the Kirkland Lake field will soon become the 
premier produeing fi e lei of the Dominion. It is i nteresiing to note that in 
19:30 gold to the Yalue of $956,548 was proclueecl in Ontario from sources 
other than these t\YO fields, \Yhcreas in 1929 the corresponding figure "·as 
only $207,359. Such a large increa:-;e possihl>· indicatrs the commencement 
of development of new Rourccs of suppl)·. 

The total gold production, h>· provinces, lip to il ~ r encl of 1930, is as 
follO\rS: 

Xova Scotia, 1862-1930 . . .. .... . .... . .. . . . . .. $ 19 . 10.'5 , l.5G 
Quebec . . .. . 
Ontario, 18G7-HJ30 . .... . .... ... .. . .. . . . .. .. .. . 

li , 91.'i , GOO 
3.JO , 527 I 302 

1 ,668 , 299 
:3 1-t , 710 

j\lanito!J:i. . .. . . 
. \.lberta .... . . . . .. .. . ........ . . . .. . 
British ColumiJi a, 1 58-HJ:30. 
Yukon TC'rritory, 1886-1930. 

. . ...... . 21 ,8-l5 , 516 
l8-± ,598 , 213 

The figures aboYc arc probably some,Yhat too lo\\· in the ease of 
Quehee a nd British Columbia. Tlie plaecrs of Chauclirre 1frer in Quebec 
were f'fitimated by ohserTers to have produced hct\\·ce11 $2,000,000 and 
$3,000,000 " ·orth of gold , but no goYernment records appear to have 
been krpt, and no sueh amounts are inducled above. ~imilarly, exact 
records for the piacer gold recoverC' d in British Col urn IJia arr nry hard 
to obtain, beenuse placer fields arc mostly remote and except in a few 
instanecs are operated by small numbers of men " ·ith no fix0d abode. 
It is, therefore, reasonably C'ertai n that the actual rcroveric;; of plaC'cr gold 
arc sorne\\·hat higher than the known figures. 



2 

GEOLOGICAL TERMS AND PHRASES 

Geological studies have proved that the rocks of the earth's surface 
are divided into two main classes, 1·gne011s and sedim entary. 

Igneous rocks arc those that have solidified from a molten condition. 
They origin ated in the hot, inner parts of the earth 's body, and roflc to 
their present positions th rough openings of some sort . Th ose that reached 
the earth's surface arc called volcanic roeks, and tho:e that did not rcaeh 
the surface hut solidified at some distance bclo"· it are termed vlulonic. 
The volcanic roclrn are named aceording to the percentage of sili ca they 
contain. T hose " ·ith the highest amounts of silica arc the rhyolitcs; then 
"·ith dcc-rcasing proportions of silica we have dacite, trachytc, a ndesite, 
and basalt. In some volcanoes explosions took place " ·hich hurled into 
the air great quantitieR of lava in t he form of bou lders, pebbles, and dust. 
·when such fragmcntal material settled it formed beds of volcanic ash or 
tuff. Coarse, bouldery tuffs arc often termed agglomerates. 

The pluton ie rocks arc also classified according to their composition. 
Those highest in sili ca arc termed granite; then in order of decreasing 
silica content "·e have granodioritc , s)·enite, clioritc, gabbro or diabase , 
and pcridotite. The granites contain 60 to 70 per cent of silica, the 
periclotites about .JO per cent. Plutonic rocks arc ah;o classified according 
to the size and shape of the masses. Huge, il'l'egular bodies arc called 
batholiths and smaller bodies with at least rudely circular outlines are 
tocks or plugs. Long, nal'l'ow bodies, filling more or less vertical cracks 

in the earth's crust, are dykes ; similarly shaped bodies that lie almost fiat , 
particularly if they parallel the bedding of surroundin g Rcdimcnts, are si lls. 

The sedimentary rocks are consolidated gravels, sands, and muds. 
These materials \\·ere laid down main ly on Jake- and flea-bottoms in rather 
thin, fiat beds. As other beds formed on top of them, the loose materials 
were C'ompressecl, an d the separate grains became eemcntcd together by 
the siliea or carbonate of lime contained in the water that bathed them. 
Thus they became rock, and formed conglomerate , sandstone, shale, or 
limestone according as the origin al material was graYel, sand, clay, or limy 
mud mixed \rith shells. 

After the rockR, either igneous or sedimentary, were fo rmed many 
things might happen to them. i.Iovemcnts of the earth's body lifted nc\\·­
forme cl sediments a bove sea-level, and often, after a longer or shorter 
time, sank them again . ::\lost of the surfaces of a ll our cont inent8 have 
been at one time or another below sea-level, and some parts very frequently. 
In these movements 1.he rocks were cracked, fo rming joints. ::\fore extreme 
strcflscs frequent ly broke the rocks, and forced Ollc part of the earth's crust 
to moYe past the adjoining part, perhaps onl)" a few inches or feet, but in 
some cases for miles. Such fractures arc termed faults. Intense pressures 
from the sides caused the rocks, though hard and brittle, to bend like 
rubber, forming fo ld R. That part of a fo ld in which the bed are convex 
upward is an anticline; that part where the bcdfl arc concave up,rnrcl is a 
syn cline. \\'here pressure, or pressure and heat, were extreme, the original 
minerals of the rock were recrystallized to other minerals to form a meta­
morphic rock, such as a schist, slate, or gneiss. In man)' instances 
recrystallization of this sort occurred locally along the plane of a strong 
fault and the band of schist thus formed iH called a shear zone. 



In any quarry or cutting in sedimentary rocks beds may be observed 
lying one a bow the other; and as thcr-;e beds arc merely con sol iclated 
sands, muds, an d RO on, it is ol1\·ious that any givrn bed nnrnt haw' been 
laid clom1 later than one that lies bclo\\· it. Onl)· a cornparativcl:v few 
beds can be seen in any one cutting or outcrop; hu t by carefully tracing 
recognizable beds through other neighbouring outcrops, beds that do not 
appear in thr fi rst eutting can he found, and provrcl to lie either above or 
below the bC'Cls in that cutting. This is called determining the succession 
of the srd in~rntar:v beds, i.r., the ord N in whi ch they sucercd one another; 
an d the task of dct<'n nin ing thr c01wrt succession of the beds over the 
earth's fimface is one that has occupied the attentio n of geologifitfi for about 
one hunclrrcl and forty )'cars. Beforr that tinw grologists had no means 
of making certain that the bed of fiandstone or shale studied in one cu tting 
\\·as the sarnr as that fitud ird in thr next, half a mile a way. About 179-1-, 
ho" ·ever, \ \'illiam Smith, a famous Briti sh geologist, made the suggestion , 
since fully borne out hy f'tu cly, that the fossi l r r rn ains of plantfi and 
animals found in srdimrntar)' brds "·ere characteristic of theRe bedR; 
i.e., that 01:c bed ,,.olild rvcrywherr contain a crrtain fossi l assemblage, 
hut that an ra rl icr or latN brcl \1·ould contain a diffrrent fosr-;i l assemblage. 
This discovery gave geologists a mean'i of follo \ring any giwn bed or series 
of beds from outcrop to oukrop, and t 11r determination of the sedimentary 
succession has since gone rapid ly fonrarcl. 

This work has proved that the scdi men(s on the earth arc divisible 
into many thousands of ])('cls, although on ly a limit ed number occur in any 
one locality. It has a lso proved lhaL the deposition of beds was not a 
continuous process, bu L that aftr r a n um brr wcrr laid clown, ck position 
\Yould be interrupted by some movement of the earth's body, as already 
menlionccl. This movement might rniRr a given ~ura above the sea, so 
that no srdiments could be formed on it for a longer or shorter period; 
or it might fault or fold the rocks previously forn~rd. It was further dis­
covered that t he larger movements extrnclcd over wide areas, over a 
great par! of a continent, and in some instances over t wo or more continents. 

\\Tr may think of the seclinw nt ary rocks, \Yi!h their fossi l records of 
life, as a great volume from which !he earth 's story can be read. The 
smallest subdivision of a volurnr is thr individu;ll lin r; that of thr sedi­
mentary rocks is the incl iYidual bed. ...-\ larger or smaller group of lines 
forms a paragraph, which is se parated by a hrid in!rrval from the next. 
Similarly, a larger or smaller numl>er of beds group lhemselves naturally 
into what is termed a formation which exhibits some natural separation 
from formations above and below. Paragraphs arc gathered into chapters, 
scparatrd from one anolher in a more pronouncrd manner than the para­
graphs; in the same \Yay, formations fall naturally into larger units, the 
systems; and the systems arc commonly separated, one from the other, by 
moderately long and large movements of the earth's body. Chapters are 
grouped into books, belween which there is common ly a con. iclernble gap 
in continuity; and in exactly the same "·ay the systems form assemblages 
eparated by intervals of great disturbance such as mountain building. 

These greater subdivisions of earth historv arP. known as geologic eras. 



C:cologic time is divided into five such eras, and each of these again 
into srvcral periods, which is t he name a pplied to the time necessary for 
deposition of a systrm of rock . The various eras and periods are shown in 
the following table in order of successio n, the oldest at the bottom. Special­
ists in t he subject carry subdivision much farther, but this is unnrcessary 
here. 

Era 
Quaternary or Recent 

Tertiary . .. 

.:\leRozoic ..... 

GEOLOGIC TIME TAHLE 

Period or :-;,,·stern 

f Pliocene 
. . .:\I1 ocene 

I O!igoccnc 
l l-:o('cne 

Cretaceous 
.. ~ .Jurassic 

lTri:1ssic 

(Pcrmian 
I Pennsyl\":rni:rn 
r l\ 1 ississippian 

I. Carbon iferous 

P al:cozoic ..... . . ...... . . .. .. ... {Devonian 
J 

!Silurian 
I Ordovician 

Prccambrian 
l Cambri an 

Becau e fossils are lacking in the Prccam brian, it is difficult to deter­
mine t he succession of strata whrn dealing with large districts, and, t here­
fore, no wholly sat isfactory method of subdividing Prccarnhrian time has 
yet been devised. However , one general subdivision is almost universally 
recognized between groups of Late Prccambrian age, and other groups of 
Early Prccambrian age. In Ontario and western Qurbec the Early Pre­
cambrian strata consist very largely of volcanic rocks, and it has been 
cus tomary Lo refer to t hese collectively as the K eewatin series. Groups of 
Early Precambrian sediments which in various districts overlie the I\:ec­
watin with some unconformity are often spoken of as the Tirniskaming 
series. Thr Kce watin rocks a nd the overlying Tirniskaming brds are 
highly folded in all known localities, a nd invaded by granites and other 
plutonic rocks, t he whole forming a complex much older than the Lale 
Precambria n. The latter consist of a number of groups which in Ontario 
pass under 1.hc names of Huronian, Animikic, and Kc'\\·rrnawan. The 
Huronian strata arc the oldest of these groups and the I\:eweenawan the 
youngest. 

To some readers it may seem an economic wastr, a useless expenditure 
of energy and money, to absorb the lifetime labour of hundreds of men 
merely Lo establish t he succession of the sedimentary rocks. This, however , 
is nol the case. Isolated individuals of private means might have taken up 
this st udy for no other reason than to :;a!isfy a ·eicnlific curiosity; but few 
geo logists have been thus economically independent. A compelling econ­
omic reason must, therefore , lie behind the expenditure of thousands and 
hundreds of thousands of dollars for geological work , by governments, 
universities, private companies, and individuals; and this reason is found 
in 1.hc intimate connexion that exists betwren the rocks and the mineral 
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deposits in them. The more we learn of mineral deposits, the clearer it be­
co mes that they have definite and restricted age re la( ionships, a rc limited 
or localized by structural features such as faults or folds, and in very many 
cases arc so closely related to some given rock t hat it is use less to search for 
t hem very far from that rock. Hclativcly insignifi cant expenditures on 
geological work, therefore, save immense sum s that would othcnv1sc be 
wasted in unprofitable mining or prospecting operations, and for this 
reason governments and individuals gladly pay for geological work. 

All Canadian lode gold deposit s are found in rocks of l wo eras, the Pre­
cam brian and the :\Icsozo ic, and all the Preca mbria n deposits, except some 
half dozen of minor importance, occur in rocks of the Early Prccambrian 
era. A possibility exists that some may yet be found with certain Devonian 
rocks of easlcrn Quebec and ='\ cw Brunswick. This knowledge enables the 
prospector to remove vast areas from the field of examination and concen­
trate on areas where discovery is possible. 

Lode gold deposits a re of two general types, fi ssure vei ns and replace­
ment deposit s. A fi ssure Yein, as the name implies, is any fissure in the 
rock that had been filled with vein materials. Close ly allied to the fi ssure 
veins arc t he shear-zone deposit s, which consist of numerous rather narrow 
veins in l hc schist of a shear zone, so that the deposit as a whole consists of 
veins alternating with thin layers of schist. 

H is obvious that solid materials filling narrow cracks must have been 
introduced either as liquids or gases; and there arc man y facts indicating 
t hat most of them entered as liquids, or solutions, of which water was a 
large constituent. These arc co mmonly spoken of as the vein-forming solu­
tions and their sources have been the subject of much st udy and speculation. 
The commonly acce pted Yiew is that t hey originally were constituents of 
molten igneo us rocks; a nd when lhesc cooled , a nd the rock minerals 
crystallized from them, the more liquid constituents were set free and 
escaped . One of the more striking proofs of this conception is found in the 
vast clouds of s team LhaL rise from act ive volcanoes, and the deposits of 
sulphur, iron , and minerals of Yariou kinds formed in Yolcanic crate rs by 
t he escaping gases. 

In replace ment deposits the Yc in-form ing sol utions have noL merely 
fi lled a fissure with vein matter , but have penetrated the surrounding 
country rock and replaced the original rock minerals \Yith new minerals, 
partly by recrystallization, but mainly by acldi tion of the nrw ma terials 
carried by the solutions. The reasons that some solutions merely fill 
fissures \Yhercas others penetrat e the pores of the rock and react with the 
rock minrrnls arc not yeL thoroughly u nclers tood ; poss ibly t he first type of 
solution is more glutinous, the seco nd more aqueous , with a greater power of 
penetration. Probably, also, the seco nd type of solu t ion contained chemically 
active constituent s which were absent from the first type. There see ms to 
have been little difference between the tempcrnlurcs of the two types. 

\i'hat.cnr tlw cause, the result has been to convert large bodies of rock 
inlo masses of vein materials mixed with more or less of unaltered rock 
rnn,terinJ. \\ 'here the rock \\·as grea tly sheared or broken in t he beginning, 
very large bodies of ore may ha,·e been formed. ::\ea rly all the large gold 
mines of Ca1rncla and most of the la rge mines of ot her metals were for med 
in this way. 
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:\lost Canadian lode gold deposits have been formed at moderately 
high tcmperalmes, between 300 and 500 degrees centigrade or 600 and 900 
degrees Fahrenheit. The temperature of formation of mineral deposits is 
determined, roughly, by the character of the minerals present in them. By 
the st udy of large numbers of mineral deposits, of t he deposits of hot 
spri ngs, and of the emanations from volcanoes in cases \\"here temperatures 
can be directly determined , by determining the minerals formed in smelter 
slags, a nd by numerous laborato ry experiment s, a great deal of in forma­
tion has accumul ated conceming the co nditions of heat, pressure, a nd 
moisture required for the formation of most minerals. Certain of them 
form only within rather narro w limits, and Lhese a rc particularly valuable 
evidence of the conditions prcvai ling when they crystallized. i-luch mi ncrals 
arc known as high-temperature minerals, low-temperature minerals, 
contact-metamorphic minerals, and so on. 

GEOLOGICAL PROVINCES 

The great part of the gold of Canada comes from the Canadian Shield, 
an immeme area of Precambrian rockR extending from the Labrador roast 
\\·estward almost to the mouth of ::\faC' kenzie river. The area of tl~e Shield 
is roughly 1,825,000 i;quarc miles , almost half of all Canada. It includes 
almost all of the province of QHehce nort.11 of 1-lt. La\\"rencc river, t1rn­
thirds or more of the province of Ontario , the greater part of ::\Ianitoba, 
parts of northern Saskatchewan and All ierta, and most of the Torth"IYest 
Territories. From the Shield has eorne a ll the gold produced in Ontario 
and ~Ianitoba , and most of that produced in Quebec. About .J..'i per cent 
of the total Canadian output of gold has been derived from the Shield, 
and about 90 per cent of the present annual production is from that source. 
These figures merely emphasize what bas been recognized for many yearn, 
that the Preeam brian Shield is not only om present greatest reservoir of 
the precious metal , hut in all probability the most fruitful region for 
discovery of n.ew deposits. 

The deposits of the 1-lhielcl are of t1rn main types, namely, quart11 
veins, from which most of the gold up to the present has been won, 
and sulphide deposits, whieh produce a small but rapidly inereasing pro­
portion. The quartz veins may be further subdivided aeeorcli ng to com­
pol'ition and origin, and the economic \\·orth of the different t)']Jes roughly 
estimated. This, ho\\·ever, will be considered on a later page. 

The seeond great source of gold in Canada has been the " ·estern or 
Cordilleran section, comprising British Columbia and Yukon tel'l'itory. 
The first gold to be mined in Canada was the placer of British Columbia, 
in the year 18.58; and mining operations have been uninterrupted ever 
.since. Altogether, up to the end of 1930, the Cordilleran region has pro­
clueed more than $403,000,000 in gold , or approximately 51 per cent of 
Canada's total produetion. Of this amount, however, some $263,000,000 
has been placer gold, and hence does not properly fall within the provinre 
of this paper. The production from the placers hat< greatly fallen off in 
recent years, until now it is less than $1,000,000 annually from the 
whole of British Columbia and the Yukon. The lode deposit8, the first of 
\Yhich began production in 1893, have procl11ePd from S3,000.000 to 



7 

$5,500,000 annually si nce 1900. A fell' of them a re simple quartz Yeins, 
but the majority are complex sulphide ores. ::\Iost of them arc of Mesozoic 
age, and arc genetically related to the great mass of granocliorite kno\Yn 
as the Coast Hauge hatholith. 

The third principal area in \rhich gold deposits occur is the Acaclian 
region, \\'hirh includes the mountainous district extending through the 
Eastern Toll'nships of Quebec in to Gaspc, 1\ ell' Bruns\1·ick , and K oYa 
Scotia. lt is a region of folded roeks, whieh 1ras · rnountainow; in Ordo­
vician and Devonian times. "C'p to the present, gold has been found in 
only t1rn parts of this region, in Nova f-lcotia and in the Eastern Tom1ships, 
particularly in the basin of Chaudicrc river; but there seems 110 reason 
that other di scoYcricR may not ultimately be made. In the Chaudicre 
basin placer deposits ll'erc di sco\·cred and mined extensively bct11·ccn 1875 
and 1885, a nd sporadically since . The somce of the place rs ll'as un­
doubtedly the (]Uartz Yc in s of the district, none of 11·hich up t o the present 
has bee11 found large enough or rich enough for mining. In Nova Scotia 
mining eommcneed as early as 1802 and Rtill continucR, a lthough production 
is i1011· ven· small. The bc1'it wars for the 1\ o\·a Scotia mines ll'Crc 1896 
to 1902 , 11.'hc n more than $:'500,000 11·orth of gold 11·as the annual output. 
The gold oc·<·urs in (]uartz wins intcrhcddecl 11·ith Prceamhrian quartzitcs 
and slates; the Yein s are \\'iciest at the summits of anticlines, narroll'ing , 
and in man)· caRcs disappcariug on the fl anks. This peculiar shape has given 
them the name of saddle reefs . Th e slates and quartzitcs a rc intrndcd by 
gran ites of DeYoniall age , from ll'hich the quartz veins may haYc originated . 

DEPOSITS OF THE CANADIAN SHIELD 

SOt;TI-lEASTJ';Rl\' ONTARIO 

The first gold discovery in the Canadian f-ihield ll'as made in south­
castem Ontario in 1860, and furtl:cr proRpceting reYcalcd Yein " throughout 
Peterborough , Hasti11gs, Addington , and FrontcnaC" counties, a di stanl'e of 
some 70 miles (i'ice Figure 3) . The nH'ks arc aneic11t (']':rstalli11c limestones, 
sedimentary gneisses, and some squeezed conglomerates, together with 
granites, diorites , and othn ig1:co us rocks of somewhat later age. Some 
ancient lan1,s also occur, suppo~cd by some geologist s to be e(]uivalcnts of 
the h:eewatin series farther nmth. Tl~ e Ycii~s are found in any of these 
rocks, but seem to lie more numerous near the contacts of 'r li orite or 
granite, tho1 1gb later than both. Th ey eow;ist of quartz, ae<"ompanied in 
places by <"arlionates, and mii:cralizcd most commonly with vis ible gold 
and ar:;cnopyritc, a lthough in some dcpo:;its Jl)Titc oc·eurn ii rntead. The 
Dclmo deposit , in Hastings eounty, l'O ntained so mucn arscnopyriLc that 
it 11·as minrd for arsenic as 1rcll as gold. 

l\Iost of the dcpm;i ts 1rerc rather .,;mall and of 1011· to medium grade. 
From the information avaihible, it seems that they alco became rapidly 
leaner with depth. A eonsidcrahlc amount of gold was taken from them, 
chiefly dming the nincticR and the first three or four years of the prcocnt 
century, when the costs of extract ion 11·crc $1. 50 to $2 a ton lo\1·cr than 
at present. Kone of the dcpooits has been 11·orkcd for many years, and ii 
seem s unlikely that any no11· known will be of great future Yaluc lJllless 
changes in i.hc technique of mining onec mmc reduce costs. 
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On e or t \YO desf'ri ption s of propert ies in th is distri f't may illuminate 
the preceding generalizations. Th e deposit at the Cord ova mine in lot 20, 
concession I , Belmont t o\\'llRhip , was fo und in 1897. This min e produ ced 
gold to t he value of $:334,781. The ro C" k is a rather coarse-grained gabhro 
or cliorite characterized by gneifois ic flo"· text ures and rather oTcat changes 
of composition from place t o place . Shear zones cut the gabbro in a 
general eaf' t \rest cliredion, clipping st ee p!)' sout h. Yein material was 
inj ected in to these zones, fo rmin g in some places veiu s se\·eral feet \Yicl e, 
in other pla('OS ag1tregatc>s of .:;tringors separated by schistose co untry rock . 
The Yein material i8 quartz assoC'iatcd " ·ith a bro\\·n-weatherin g carbonate, 
probably ankeri te . In t he " ·icier vein f:i t he ankeri te is in tergrown wi t h th e 
quartz , bu t t he narrower con f:list a lmost wh olly of a nkerite. Pyri te is t he 
chief metallic mineral. 

T he Dcloro mine, in lo t 9, conC"ession YIU, ::.Iarmora townsh ir, 
operated from 1899 to 1903, a nd in that time r ecovered $181,907 in gold 
and $128,975 in arscni(' . Th e country rock is a dark grey cliorite, possibly 
a basic lava, cut by dykes of hornblende granite . Sheared zones cut 
t hrough this complex almost due nort h and f'outh , dipping steeply \\·est . 
As at t he Cordova mine, the veins ,,·ere found in t hese sheared zones, and 
were rarcl)' more than 3 or -~ feet wide. Yein material consisted of quartz 
associated with an iroll-bearing carbonate, min eralized with arscnopyrite 
and small grains of free gold . The veins have been supposed to he closely 
related t o pcgmatite dykes r mana ting from t he coolin g granite of the 
neigh hourh ood. 

\\' J%TER N OKT AHl O AKD i\fA::\ l TOBA 

The next importa nt series of discoveries in the Canadia n i::lhield fo l­
lowccl eloscly the eomplc tion of the Canadian Par ifie raihrny in 1886. T he 
deposits were found through out western On tario between Port Art hur a nd 
the ::.lfanitoha hounclary, b ut \\·ere most numerous near Lake of the \\~oocl s 
(S ee Figure 1) . In tense excitement prevailed a nd clcwlopmen t " ·as eal'l'iccl 
rapidly forward , though mu ch of it, as in all such cases, \\'as unjustified. 
The fie lcl produ ced more than $2,000,000 in gold, mainly het\\'ecn 1 97 
and 1903, although seYeral of the propert ies have hecll operated in ter­
mittently sin ce that time. X one of t he mines was carried be low a depth 
of 600 feet. 

Th e vein s for the moRt part occur in the altered lavas- grccnstoncs aud 
schists-of the Kcc,ratin series, in the neighbom hood of granite contarts. 
Some of them nm into, or lie wholly in , the granite. Th e more productive 
Yeins were rarely more than 5 feet wide. Larger veins arc apt to be of 
the Ioel e type, composed of a mult itude of quartz stri11 gcrs separated by 
hands of country rock. The wid th of the individual veins varies a great 
deal, so that an ordinary 5-foot vein will narrow in places to 1 or 2 feet, 
and swell in others to 7 or 8 feet. 

The vein materials consist chiefly of quartz with some carbonate, 
but include t ourmaline in many cases. The principal constit uent of value 
is free gold, which in many instances is so coarse as to give rise to extra­
ordinarily spectacular hand specimens and ore shoots. This condition 
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rendered the mines unusually lialJlc to t heft, and large quantities of gold 
were los t in this way. Tclluridcs of gold were foun d in some of the more 
important mines. The principal su lphide of the wins is pyrite, but 
arsenopyrite , chalcopyritc , bismuthinite, a nd molybdenite a lso occur. 

The most important mines of the district \\'Crc the ~\~ikndo, Hegina. 
and Sullana, the first two of \Yhich produced about :3500 ,000 each, the 
last nearly :15 1,000,000. Atte mpts have been made from time to time to 
reopen these a nd other properties, but the operations lasted for short 
periods only. Brief descriptions of these propert ies will perha ps help to 
define the conditio ns prevailing th roughout the region. 

The ~ · ultana mine is on Sultana island , Lake of the \\'oods, about 
7 miles from Kcnora (.'\e(' l· igurc 1) . It was ope ned in 1891 and was worked 
a lmost cont inuously until 1906, attaining a depth of 600 feet. The rocks 
arc l\:cc wat in basalts, schistosc in places, and intrusive grey granitoid 
gneiss. The veins occur in both rocks. For the most part the \'Ci ns arc 
lode-like, composed of bands and s tringers of quartz separated by layers 
of schist, though in places, over short lengths, they arc pure quartz. ~\ll 
\Yere we ll mineralized , principally with iron pyrites, but also with other 
su lphides such as py rrhotit c, galena, zinc blcndc , a nd molybdenite. The 
largest vein varied from 20 to :30 feet in width , though in one place in the 
mine it swe lled to 60 feet. ~\ :ining operations proved that the pay ore in 
the main ve in formed a sort of irregu lar chimn ey extending downward from 
the second level, with a maximum cross-sect ion of about 60 by 120 feet. 
It has been s taled that all the higher-va lue sections of the diffcrcnl veins 
occurred close to the co ntacts of t he granite and K cewatin rocks, so it 
seems likely that t his chimn ey fo llowed t he contact downward. The 
ore shoot pinched out at abo ut t he 7th level and was origin ally supposed 
to have been cut off by a flat fault; but more recent \VOrk indicates t hat 
in all proba bility no such fault exists, a nd that further explorat ion should 
have been di rected toward finding a nother ore-body below the known one. 

The i\ .c ikado mine was discovered in 1893 and operated until 1903 
and again in l910-ll and 192-L It lies about 25 miles soulhwcst of the town 
of I\:cnora (S ee hgure 1). The rocks are K cewatin basalts intrnded by 
a mass of pinkish gran ite. \Yi t h the granite arc associated dykes of reddish 
pcgmatitc. The prin cipal ve in strikes north 30 degrees west, and dips 
85 degrees northcast. 1t varied from 16 inches lo 5 feet in wid th, and 
where it cut grccnsto ne, it was a series of quartz-calcite . tringcrs separated 
by bands of rock. Where it entered granite or pcgmatite, it widened to a 
mass of clean quartz with a wcll-dcf-incd foot -wall. The ve in material 
seems to have been rather heavily mineralized wi th su lphides, including 
py ri te, cha lcopyrite, bismuthinitc , molybdenite, and olhers, ttccom panicd 
by native gold. l-'ome of the ore shoots yielded highly spectacular specimens 
of coarse gold. According to the reports, the veins at depth ran out of the 
granite int o grccns tonc, and the values fe ll off so greatly that mining 
became un profitable. 

The geological conditio ns prevailing at the Hegina mine are much 
like those a t the ~\iikado. rl he rocks arc greens tones intruded by a mas~ 
of grey to pink grnnilc. The veins st rike abo ut north 70 degrees west , 
with s teep dips. The main vein varies from 2 to 5 feet in width at the 
urface, but widens in depth to 7 or 8 feet. \ 'ein material was mainly 

quartz, with some iron-bearing carbonate and pyrilc. 
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These descriptions serve lo J)l'ing out the intimate connexion existing 
in Lake of the \Yoods area between the gold-hearing quartz veins and the 
granites. The quartz veins arc closely related to t he pegmatiles. It is 
u::>tially cons id ered that pegmatites arc deposited from the aqueo us, siliceous 
rPsiclues of a cooling granite magm~i. .\ ftc r lhese solutions deposited quartz 
and feldspar as pegmatile , they sti ll cont ained silica, carbonate, :rnd metallic 
c•msl itucnls, which 'wr0 on fmt hcr cooling deposited as veins . ~uch veins 
may fo rm either in t he granite itself or in the smrnuncling country rncks, 
but a lways near the hounclary or t he granite. As the granite is a brittle 
rock, !he fissures within it arc commonly clean-cut; but on passing out 
o · it 1 hey mny break up into a series of stringers. ~uch veins usually 
carry free gold as t heir principal constituents of value, though aurifcrous 
s11lpbicles may also he present; and t he best values com rnonly fo llow the 
granite contact pretty closely, so that 1. he ore-bodies arc apL to be chimneys 
ill shape. \ ' ci ns may show local enri chments where they cross dykes of 
g ·anitc or pcgnrntite. 

Tbrnughout the whole of eastern ?lfa nitoba and the ad jacent part of 
Ontario t be gold clcposils ha vc t he same genetic relations as in Lake of 
the \\'oocls districl. In easte rn -:\la nitoba the rocks consist of lavas and 
intcrbeddcd sedinwnts, the lall n mainly of tuf'faccous origin, intruded , 
successively, by an ear li er grani te, by various basic and acid dykes and 
sills, and by a later gran it e. The gold deposits arc quartz vein. closely 
ai;sociatcd ''"i th the later granite. \\ hNc they lie in t he later granite t hey 
n-ay cont a in some, in places much . albitc, a large proport ion of sulphid0s, 
an d rather high values in gold . .Just outsi de the later granite they consist 
wholly of quartz, ''"ith a moderate proportion of sulphides and fair gold 
values. As their distance from the granite in creases iron carbonate begins 
to a ppear, allCl gradually displaC('S quartz entirely , ihe proport ion of 
sulphides diminishes, a nd th e gold values fall off. 

The veins in masses of the later granite arc a p( to he rather narrnw, 
len ticular , and to occur near a nd parallel io the edge. Presum ably the 
fosures were formed by shrinkage' clming cooling . or liy sligh t movements 
jL.st subseque nt to cooling, or by a co mbin a tion of the t 11·0. The veins 
on! side the grnni te masses may fill fissures of similar shapes a nd dimensions, 
fcrmcd presumably by the s trains set up during inj ection of the g ranite, 
or may fill a ny ot her pre-existing fi:-;smes. Frequently large shear zones 
tliat ex isted in t he older rncks prior to the intrusion of the granite, are 
fi1lccl \Yith the vein materials for distances of a mile or t wo from the granite 
cont ac t. 

l ' p to the prese nt t irn c on ly one property, the Central ~Ianit oba 
(8ee l•'igurc 2), has yielded any notable amount of gold . It came into 
production in 1927 and up to 19:30 has produced some what more Lhan 
$1,700,000. .\ mill bas recently been completed on a second property, 
the ~an Antonio (Sec Figure 2) a nd production is expected lo commence 
ear ly in 1932. 

The same general conditions coni.rnlling gold deposition preYail 
throughout the district to the cast ward, cxtcndillg into Ontario through 
Hcd Lake and Woman Lake (li:-;trids (See Figure 1) . The ro('ks of the 
latter district consist of basic l\:ec,rntin laYas intruded by diorites, the 
whole oYcrlain unconformably b~· sediments supposedly of Timiskaming 
age . These rocks ''"ere intruded liy dykes and masses of quartz porphyry 

4461~2 
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and by other acidi c prophyries, and then by bosseR of granite. The veins 
occur in the vicinity of the granite bosRes, in any of the older rocks. At 
Red lake, particularly, the quartz porphyr~r has proYed an unusually 
favourable host for ore, because, being brittle, it fractured readily and in 
many places. Th e Howir discoveries, among the most promising in the 
area, consist of a dyke of quartz porphyry 30 to J 00 feet wide, which has 
been so severely fractured as to convert large sections of the dyke into ore. 
The fi ssures arc lenticular, and rarely more than a foot \\·ide. Th e vein 
material filling them was deposited in two stages; during the first, high­
tempcraturc quartz with some p~rritc was deposited ; in the second , a 
fracturin g of this quartz was followed by deposition , in th e fractures, of 
native gold with small quantities of galcua, sph alerite , and gold telluricle. 

Th e Ho"·ie is the only property as yet brough t into production in this 
area. Th e ore-body iR rather lo''" in average grade, but so large that it is 
possible to t reat a big daily tonnage at a profit. Other properties, particu­
larly some of those around ·w oman lake, contain very spectacular len ses 
of free gold in quartz , but no attempt to mine t lwm bas yet been made. 

In addition to the drposits dcf'nibed, a number of others may be 
brieAy mentioned. The St. Anthony mine on Stmgeon lake (See Figure 1) 
has been worked in termittently from 1903 to the present, and has pro­
duced a n appreciable quantity of gold. The ::\loss mine (See Figure 1), also 
known as the Huroniau , " ·here gold was first discovered in ''"estern Ontario, 
in 1871 , has likewise bee n intermittently operated sin ce 1883. East of lake 
~ipigon a C'onsiderable number of small discoveries have been made in an 
area extending from :-lclueiber, J ackfish , and Rossport on the Canadian 
Pacific raihrny to E:o"·kash a nd T ashota on the Canadian National raihYay, 
a distance of about 100 miles. The use of airplanes for prospecting has 
resulted during the last five or six ~' can; in various discoveries throughout 
Patricia district (See Figure 1), at Pickle Jake, Fort Hope, Favourable lake, 
alld at I sland lake; just within the boullClary of ::\fanitoba. To the north­
west of th is general fi eld lies the northern ::\Ianitoba field , nortlrn·est of 
lake \rinnipeg, extending from Amisk lake to Wcku sko lake (See Figure 2). 

Throughou t thiH region, more than 300 miles in diameter, similar 
conclitio1rn prevail. The gold dcpof'its lie in the neigh bourhoocl of granite 
bodies. Th e greater part of the gold iH free; accompanying sulphides, in 
most of the knmn1 properties, {'arry a minor per{'cntagc of the values. 
Practically a ll the gold occurs in the quartz; mineralized sch ist of the vein 
''"alls carries lit tle or none . Yery ri{'h and spectacular ore shoots occur, but 
arc most!)' too small to justify the expense of a mining an d millin g plant. 
::\Iany attempts to mine the deposits have been made, but t he recorded 
production figures make it evident that profits, if any, must have been small. 

In general, conditions arc most favourab le for deposition where there 
arc hard, britile rocks which fractmc readily to form open channels through 
''"hich solutionH can easily pass. :::lofter rocks, that shear to relatively im­
permeable schistR, haYc not common ly proved favourable to deposition. 
The favourab le brittle rock. have been found to include rhyolitcs, cherts, 
iron formation, quartz porphyry, an d various hasir dykes. In each case, 
the occmTenc·e of fracturing in stead of shearing under stress ran be ascribed 
to the fact that the rocks arc composed of fresh minera!f;. Rocks made up 
of ,:ccondary minerals such as kaolin , sericitc, ch loritc, and carbonates 
commonly crush under stress to relatively impermeable schists. 

44610-2! 
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The conditions rcquirccl for the formation of a large ore clcposit in this 
region, therefore, appear to lw: (1) the existence of a fairly large bod~· of 
brittle rock; (2) shearing rnowments sufficiently great to shatter this rock 
over a wide belt; and (3) the proximity of a body of granite from which ran 
come solutions sufficient in quantity to fill the fiHfiurcs with aurifcrous 
quartz. Up to the pre . .;;ent only one property, the Howie, has been founcl, 
on "·hich all these conditions prcYail. 

The gold-hearing veins of this region commonly exhibit a characteristic 
mineral aHsociation. Almost cwrywhcrc pyrite, chalC'opyritc, galena, 
sphaleritc, molybdenite, and iron carbonate accompany the quartz; pyrr­
hoti te, cakite, and magnetite arc not uncommon, and tourmaline and 
bisrnuthinite arc occasionally found . Oxidation of the iron minerals gives 
rise to rusty zones "·hirh arc useful as incliratorR to prospectors, and in 
places the presence of Hilirificd zon0s also serves to sugg0st the neighbour­
hood of auriferous Yeins. 

Some years ago, in H.icc Lake district, eastern l\Tanitoha, the writer 
studied one of the small, riC'h ore shoots characteristic of the region, which 
was being mined in a small way. The equipment consiHtcd of a couple of 
boilers, a three-drill compressor, and a little mill "·ith three small stamps 
and an amalgamation plate. The operator who had leased the property 
stated his returns as about $:3,000 a month; his operating expenses could 
hardly have been more than Sl,500. There "·oulcl seem to he no reason 
"·hy a similar method of operating should not be applied to many of the 
small rich veins and ore shoots now kno\Yn to exist throughout western 
Ontario and eastern l\Janitoha. A considerable quantity of gold might. 
thereby be won at a reasonable profit to both owners and operators. 

NOR'l'HEASTEHN ON'l'AHIO 

A belt more than 200 miles "·iclc, \rithin "·hich no dcpoi-;its of import­
ance have yet been found, scparatci:; the northwcHtern from the north­
eastern gold field of Ontario. The latter includes the important Porcupine 
and I\:irklancl Lake fields and the minor ones of Lightning River, Larder 
Lake, Boston Creek, Matachc\\·an, \\'est Shiningtree, and Matheson. All 
these fields occm ,,·ithin an area about JOO miles in diameter (See Figure 3) . 

Porcupine 

The Porcupine gold field, clisrovered in 1009, licfi largely in the tO\rn­
ship of Tisdale. The three principal mines arc the Hollinger, ::\Icln tyrc, 
and Dome (See Figmc 4), though a number of others in the district have 
produced some gold. The rocks inrlucle basic altered lavas of I\cewatin 
age, unconformably overlain by conglomerates, grcywarkes, and slates of 

, the Timiskaming series, all folded into steeply inclined attitudes and in­
truded by bodies of a grey quartz-feldspar porphyry. The veins of the 
Hollinger, ::\Icln tyre, and nearly all the other producing properties lie in 
the I\ce-1rntin greenRtones; those of the Dome mine haYc been found both 
in the I\:ccwatin and in a small, tightly infolded i:;yncline of the Timiskaming 
senes. 
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A most striking feature of the area is the presence of long and ''"ide 
belts of shear ''"hich may be trarccl for miles in a general cast-west direction. 
They have very steep, alrno::;t vertical clips, some northward, others south­
ward , and they cut indiscriminately through lavas, sediments, and por­
phyries. The rorks in theRc sheared zones arc commonly quite scbistose, the 
amount of schistosit)' depending on the hardness and massiveness of the 
original rock. Thus the relatively soft scdirncu ts arc rendered highly 
scbistose over wide belts, whereas more massive lavas arc le ·s schistose 
and the schifitosc belts in them arc nanowcr. Where the lavas arc particu­
larly hard and massive the sheared zone may become very narro"· or may 
grade into a fracture zone very difficult to recognize or trace. These 
features make it evident that the sheared zones arc the result of diffcren tial 
stress acting on the rocks at some period afte r the folding and the intrusion 
of the porphyry masses. The economic importance of the sheared zones is 
that they contain practically a ll the ore-bodies of the district, so that the 
shearing was evident ly one pre-requisite of ore formation. Two of the three 
large mines, the Hollinger and lVIcintyre, arc located on a "·ide zone of shear 
formed by the coalescence of several narrower belts. 

_ DOME 

SCALE OF F E.ET 

SOO 

GE .OC.1CA ~11RVEY , 

Figure 4. Location of Hollinger, i\[cfotyre, and Dome mines, Tisdale town8hip, Porcupine dis­
trict, Ontario. Vein zones shown by pattern of rulinµ:; porphyry mctS8 by angles. 

The Hollinger and :i\Icintyrc mines are adjacent propertiefoi clevclopccl 
on the same series of vein systems, the Hollinger lying to the F<outlrn·est, 
the i\Icin tyre to the northeast. The veins, "·ith one or two exceptions, 
lie "·ithin a sheared zone approximately 1,800 feet wide at the boundary 
het"·een the propcrtic.s. The vein:; do not parallel the 8hearing, however, 
but cut across it at a small angle. On the Hollinger property the shearing 
8trikcs north 60 degrees to 70 degrees cast, with an almm;t vertical dip, but 
the veins have an average strike of about north 50 degrees east, some 
of the systems clipping steeply north, others steeply south. ·where the 
veins run out of the sheared zone they feather and die out. 
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A number of porphyry masses intrude the lavas on the Hollinger and 
:\Iclntyre propert ies, and like them arc sheared where t hey fa ll within the 
schistose belt. The porphyry is a ligh t grey rock carrying sma ll pheno­
crysts of quartz and ac id plagioclase. The principal mass lies in t he 
ce ntre of the zone of shearin g a nd vein formation , its west encl on the 
H ollinger property about 1,-±00 feet from t he :\Iclntyrc boundary. The 
outcrop is ellip tical, and underground work has shown that the Yvcstern 
encl of the ellipse rakes north 85 degrees cast wiLh a 40 to 45 degree clip . 
In depth , t herefore, the porphyry is found farther a nd farther cas t , and 
likewise progressive ly farther Lo t he so uLh of the vein zones which , as 
mcn1ioncd , strike a bout north 50 degrees cast. This struct ure has been of 
the highest importance in directing t he development of th e i\Iclntyrc mine. 

The ve in s a rc a lmost wholly within t he grcc nstonc a reas. They enter 
the schistosc porphyries, and in so me cases run long distances through 
t hem , but for the most part gold va lues in the porphyry sections a rc too 
low for mining. There appears to be a relatio nship betwee n the values 
found in a vein in the greenstone, a nd the dis tan ces within the porphyry 
to which commercial values will be found. Thus a ve in that carries $8 
to the ton in the grcenstones will at once sink below commercia l grade when 
it enters the porphyry, but a vein tha L n1ns %0 a ton in the grecnstones 
may retain commercial values for 50 to J 00 feet within the porphyry. It 
would seem that the chlorit ic grcenstoncs acted as a prec ipitant of the 
gold, and that the sericitic sch istose porphyry did not. 

On the Hollinger property most of the ve ins arc in t he zone lying west­
sout hwcst of the porphyry nose, and they run into it. Only one vein, t he 
::'\ o. 5 vein of the :\IcI ntyre property, passes nort h of t he porphyry mass. 
0\\·ing, hOWCVCJ' , to t he CaSt\Yard l'E'CCSSiOn of the porphyry wi th depth, Other 
members of t he Hollin ger vein sys tem begin below the 1,200-foo t level to 
appear beneath the porphyry body, on t he ~\Icintyre property; so t hat the 
l\1clntyre mine is becoming progressively more valuable with depth. 

The ore in the H ollinger and Mcintyre mines consists of qua rtz a nd 
mineralized schist. The schist near the veins is much a ltC'l'ecl by addition 
of sili ca, carbonate, potash which appears as sericitc, a nd aurifcro us pyrite. 
Altogether the amounl of auri fcrous schist mined in t he H ollinger is greater 
than the amoun t of quartz. The distribution or the quartz is mosL irregu­
lar. ln places iL form s lens-like masses the full width of a vein ; in olhers 
it occurs as a multiLudc of narrow stringers varying widely in dip and 
strike. ..\. large mass of quartz may cany inegula r blocks a nd st rips of 
schist, 1.he strips in pl aces being so numerous as to give 1.he ,·ein a ro ugh 
banding . 11'rom the larger masses of quartz a multitude of vcinl rts run 
off into the surrounding schist , som e parallel to t he schistosity, ot hers 
cutting it at various angles. It is common to find a "vein", the general 
stri ke of which cuts the schistosity at a small angle, composed of a suc­
cession of quartz lenses scparaLed by schist, each lens lying para llel to the 
schistosiLy a nd ll1C next lens offset to the left en echelon. 

lt is clear that the veins were formed at high tempera! ures ancl press­
ures. They never exhibi t the crustificd or banded st ructure characteristic 
of low-temperat ure fi ssmc fillings. l -nclcr the microsco pe t he quartz is 
seen to be coarsely crystalline and to contain numerous gas and liquid 
inclusions. Some of t he ve ins cany primary a lbi tc, and ot hers such high­
tempcratu re minerals as tourmaline, pyrrhotite, and schcelite. 
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Cold is the principal constituent of value, in places free, but more 
common ly combined \Yith pyrite or other sulphides. ~omc of the ore is 
highly spectacular, with gold in coarse plates and cords tnwcrsing 1.he 
quartz and binding it together. As a rnle the gold contains a liLUc silver, 
and averages about 850 fine. Uolcl telluridcs hn;\·e been found, but are 
rare. Small quantities of pyrrhotile, chalcopyritc, galena, and zinc hlendc 
arc fair ly generally distributed, and arscnopyritc occurs in some veins. 
~chcelitc has been found in many places, hut never abundantly enough to 
he of economic importance. 

The ore deposits of the Dome mine arc of a somewhat different char­
acter from those of the Hollinger and ~[cinlyre mines, although the 
mineral associations arc of the Rame type. The Dome property lies near 
the extreme south edge of the basin of Timiskaming scdirncnls, \Yhich has 
a general synclinal stru('ture plunging easL-northeasl. "\ deep, narrow 
synclinal 1.rough of 1.lw sediments has been infoldcd in the I\:cewatin 
grccnstones at the souLh edge of the main syncline, and it is within 1.his 
syncline and along the crest of the intervening anticline that the principal 
ore-bodies of Lhc Dome have been found. The subordinate syncline, like 
the large one, plunges cast-northcast. Its nor! h side is almost vertical, 
and 1.hc sediments within il arc carried to a depth of ahoul 2,500 feet. 
Toward iLs western end the syncline is simple, hut some hundreds of feet 
farther cast an anticlinal wrinkle appears at the bot tom, so that the syncline 
thus becomes compound and broader. The sediments of the syncline arc 
beds of conglomerate wilh more or less grcywackc, interspersed \\·ith beds 
of slate. All the rocks in and near this minor syncline arc strongly she a reel 
and form p::ut of a belt of schistosc rock some miles in length. 

The ore-bodies were of ('Xlrcmcly irregular shape, utterly unlike lhe 
more or less regular veins and lodes of 1.hc Hollinger and ~Iclnlyrc mines. 
They might be termed irregular lenses. They varied in length up to 600 
feet, and in widlh from 30 Lo 150 feet. The depth of some was found to 
be as much as 800 feet, that of oLhcrs less than 100 feet. ~Iorc than 
thirty such bodies were found. They were commonly developed in 1.hc 
conglomcrn! c-grcyw<tckc parts of the Timiskaming series hut nol in the 
slate, which appears to have been impermeable io the ore-bearing solu­
tions. ::.\ f any were, 1.hcrcfore, overlain or underlain by slalc bands; at 
the sides and cnc!R, however, they faded imperceptibly into barren con­
glomerate. As the syncline plunges cast-norlheast, the ore-bodies also 
naturally plunged or raked in the same direction. lt was found, however, 
that they strike somewhat more easterly than the scclimcn!s, so that their 
angle of plunge was somewhat less than 1.hat of Lhe syncline. Conscqucnlly, 
the ore-bodies tended to pass across the syncline, from the north lo the 
south side. 

Toward the middle of the south side of the syncline an intrusive body 
of porphyry broke across the steeply-dipping sedimentary beds. Beneath 
the overhanging porphyry roof, and extending up\Yard a short distance 
into the porphyry itself were some of the richest ore-bodies of the mine. 
This occurrence, together with those of ore formed beneath impervious 
slates, suggests 1.hat one facLor of ore formation may have been the clam­
ming of moving solutions by slate or porphyry. 
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In the eastern part of the mmc, " ·here the Rvnclinc is broken intc 
t\YO by tile antielinal wrinkle a lrrndy mentioned, ft waR found that ore­
lJodics \\·crc most m1mcrorn; along the syndinal axcR, and \\·cre practically 
ah.sent alollg the au lidinal axir-;. 

The ores conRir-;ted, a r-; at thc Hollinger, of quartz ancl mineralized 
schist, but the proportion of sd1i;;t \ras much larger, amou11 ling 11carly 
to 8:) per ecnt. Romc of the orc waR Rimply a dark grcy Rchist spotted 
with pyrite and cut by vague veinlcts of quartz. ::\Iost of the gold OC'('lll'l'ecl 
in ('Omhination with pyritc, \\·hieh sulphide formed 11carly .C) per cent of 
the orn. The proportion of quartz in the differcut ore-bodies varied 
greatly, from modcratcl:v large in some to insignificant in others. The 
other minerab present \\·ere, for the most part, those found in the Hollinger. 

The ore-bodies dcs<TiiJcd arc 11ow largely or eomplctcl:-· \YOrkcd out, 
and the management has pushed exploration into the E:ccwatin schists 
lying J1orth of the synclinc , whcrc considcrahlc new ore has hcc11 found. 
~ome of this ore has afforded spcetacular specimens of free gold. 

The following tahlc shows the arn01mti:; of gold produced hy each of 
the thrcc principal mineR annually, and by Porcupine district as a \\·hole. 
The value of the silver alloying the gold, \rhi('li is small, is includcd: 

Year llollinµ;cr .\le] ntyre Dome Told 
-----

s s $ s 
1910 .. . . . . . . . . . . . 31, 194 4,355 35, 549 
191 I 6,000 4,277 1.5, 437 
!!JI 2 .. !JO!J, 181 Ti, 0.)7 i:l7 ,4!J9 l , 740,59G 
l!JJ:l .. . 2,488,122 230, 299 I , 242, 625 4, :110, 807 
l!Jl~ 2, IHI, 355 :i4!l, JG(j l, 059, 238 ,;, 231, 989 
J!IJ.i. 4, 200, 01.; 75()),]2 I, 5:10. 287 7,405,85:3 
l!Jl •i .. !i.073,401 1, 218, 073 2, 15:1. 820 9,442,417 
JHl7. 4, 2(il ,9:18 I. 710. 20-1 1,480, 174 8,28.i,321 
l!JIS .;, /,52. :111 I, ,i78. 4H 82. 12i 7,8:33, 900 
l!il!l. ti, 722, ~Gli I. 978 . 014 1, 290 , :;01 10, 041 , 580 
HUJ.. Ii. 21!), (j(j;j 2. 22:1, os:i 2' 020' .'iti8 10, 090, 561 
1921 !J, o.;l, 270 1, 827, 70L 2, 290, %! J:l, 177. 244 
1922 .. 12. 274, 11 4 2, 021. 811 4, 178, 9:10 18, 479, 325 
HJ2:L. JO,H0,4L2 2,550.129 4,:l/'1,H4 17, 40.5, 648 
l!J2L. l:J, 4:3:3 , OG3 3, 604. 874 4. :;01, ou 22, 206, 894 
1!}2.i . Li, 7·W, 109 3, 721, 499 4, 36.5. 923 24, 886, 01.1 
l!l2fi .. 14 , 82!}, (i.;:; :1.802,074 :3, 940,0.5:1 23, 810, 700 
1!)27 .. 14. 539, 5:;s 3, 90.S. 210 4, 0:31, 575 23, !!76, 577 
l!l2S .. JO, 70fi , 325 4, 201.808 3, 915 , 0.51 20, 352, 099 
l!l2!l .. !). 4:j.j . 290 4, 2!),j, 4\l l 3,.5!)0, ;;:17 rn. :37:3, uo 
1930 .. 10, 2GO, 950 4.G!ltl,:;/!l 774. 94:3 17, 822, 3G5 

Total. rnu.1:15, o.;o 4:i, Otil, l!lti 47,374.:)21 2GG, ti80, 783 

The prcYiom; dcs('ript iolls makc it dear that at Porn1pinc thc type 
of ore deposit is different from any of those' yet dcsnihcd. The lattcr arc 
clcan-rnt fisr-;urc Ycins ,,·ith ri('h hut r-;<·attcrcd ore shoob; thc hulk of' their 
values <'onsist s of native gold; their su lphides arc not highly aurifrroui::;; 
and their \\·all-rocks ('Olltain lo\\' Yalues or 11011e, and arc not altered beyond 
a fc"· inchcr-; from the Ycins. .\t PorC'upiEc the \rnll-roeks are altered 
o\·cr \\'idc zones, throughout \\·hid1 the ro<·k minerals arc part!:-· rcpla<'cd 
l>y carhollatcs, si lica , scrieitc, and other productr-;; the pyrite is aurifcrn11R, 
aJ1d is distributed thi<'kly enough througl1out the altered zones to make 
great IJodics of ore. Consequent ly, instead of small and irregular orc­
bodics, \\'C have at Pon:upi11c large, eomparatiYc ly regular masses of ore 
suitable for mining on a. large sealc. 
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It may also be noted that although the Porrnpine ores \Ycre certainly 
deposited by hot solutions which prcRumably arose from some body of 
cooling ign eous rock, it has not )·et been possible to determine wheth er 
any rock now exposed \ra,s the source of the solutions. 

f{ irklancl Lake 

In Kirkland Lake area, second in importance to Porwpine but likely 
to 8lll'J1aRs it in the near future, conditions arc quite unlike those at 
Porcupine. The principal mines are the Teck-Hughes, Lake Shore, and 
\Vright-I-Iargrcaves; the Kirkland Lake and Tough-Oakes mines ba\·e 
also produced conRiderable amounts. The Tough-Oakes is no\Y closed 
for lack of ore. 

I 
f­
ll'. 
0 
z 

KIRKLAND 
LAKE 

GEOLOG I CAL SU R VEY . CAN A D A . 

SCALE OF M I LES 
0 

Figure 5. Location of principal mincR, Kirkland Lake district, Ontario. )[ineralizccl fault shown 
by solid black. 

These properties are situated in the middle of a large mass of Timis­
karning sediments. As at PorC"Upinc the i:;cdimcnts arc conglomerate and 
gre:nvacke with some slate, closely folded and clipping at high angles. 
\\'here the ore-bodies occur the sediments are intruded by two igneous 
rocks, the older a sort of cliorite, the younger a reddish sycnitc porphyry 
composed of albite and anorthoclase phenocrysts in a felclspathic grouncl­
rnass. These rocks orcupy the greater part of the producing area. The 
syenite porphyry forms a large mass on the \Yright-Hargreaws property, 
extending almost to the Lake Shore boundary. On the west it throws off 
long dykes that cut the cliorite and sediments on the Lake hore and Teck­
Hughcs properties. 
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A large pre-mineral fault cuts a ll the rocks described, with a F>trike 
north 62 degrees east and a dip of 85 degrees south. Th e south side of the 
fault has been thrust upward about 2,000 feet. On the Kirkland La ke, 
Teck-Hughes, and western half of the Lake Shore properties, the greater 
part of the fault movement has been concentrated along one plane. To 
the cast the fau lt is split into t\\'o fau lts 300 to 600 feet apart 011 the eastern 
p[Lrt of the Lake Shore and on the Wrigh t-Hargreaves properties. Still 
farther east, on the Tough-Oakes, the fault Hplits again into many small 
faults . 

Th e ore has formed in the crushed and shattered zoi:e of the fault. 
The " ·idth of this zone varies greatly . In plaecs the \\·alls of the fault 
zone are close together, a nd there the ore-body is lean and narrow, as the 
rock was \·er>· completely crushed to a clayey gouge not readily replaced. 
\Vhcre the zone was wider, the intervening rock \Yas brecciated rather 
than po,nlcrcd, thus affording not on ly a good C"h anncl for the passage of 
solutions, but also material that \\·as readily replaced. For the most part 
these brcceiatccl zones arc .5 to 10 feet wide, and yield ore of good grade. 
In 11, number of places the fault splits into two bran ches that unite agaiu 
farther on , enclosing a horse of country rock. Such a horse, in many 
instances, 1rns sufficiently brecciated to permit the en try of ore-bearing 
solutions, with con sequent formation of great widths of ore. Hieb bodies 
50 fret or cYcn mor0 in width have been th us form ed. 

The nature of the country rock has a profound influence on ore 
formation. The syenitc porphyry, a hard, brittle rock, shattered readily 
in faulting , but did not form .3chist, and consequent ly the veins in the 
porphyry are of good ll'iclth and grade. Th e complex of porphyry dykes 
and clioritc on the Teck-Hughc.s and western part of the Lake Shore 
properties shattered even more readily and "·iclcly, and consequently in 
this section the vein s are widest and richest. Where the fault passes into 
other rock types, such as dioritc or sedimcn ts, shearing rather th a n shatter­
ing occurred. Such sc histose fault gouge does not appear to have been 
favourable for passage of solutions or for replacement, because , although 
scattered nests of ore occur in it, they arc not numerous or large enough 
to be profitably mined. 

On the Tough-Oakes property to the cast, "·here the fault breaks 
into a large number of smaller fau lts, many veins of rich ore up to 5 feet 
in width \\·e re found , and for a time \rcrc mined. Th ese have now been 
exhausted and, no more having been found, the mine has been closed. 

The ore consists mainly of mineralized porphyry with more or less 
quartz. In plac0s quartz occms as large masses nearly t he full \\·idth of 
the ve in , but more often it is found intersecting the porphyry in numerous 
thin i<trings and ribbons. Some calcite is present. Th e \\·all-rock is com­
monly greatly altered to a mass of sericitc and carbon ate, and analyses 
show pronounced addit ions of potash a nd carbonic acid, and a decrease 
in soda. Gold and gold tclluridcs arc the principal constituents of value; 
2 or 3 per cent of pyrite is commonly present, but docs not appear to be 
highly aurifcrous. Tellurides are present in considerable variety and 
amoun t. Altaite (PbTe) is the most abunda nt; it is URually accompanied 
by free gold, and its presence in many cases indicates high-grade parts of 
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the win. C'alawritc (. \uTc2) alld petzitc ( (...\.g.\u )2Tc) arc not uneommon 
and hessite (A122Tr), eoloradoitr (Ilg Tc), tctrarl:m1ite (Bi2(TeS)3), and 
melonite (XiTr:i), lrn,\·e also l;ccn iclrntified. Othr r minerals present in 
small quantit:,· arc C'halc·op:nitc>, galena, sphalerite, molyhdcnite. and 
graphite" 

The annual production from thr four prin cipal mineR and from thr 
district as a \\·hole is as follows: 

Lake Teck- \Yright,.. T ough-
Year i'hore Hughes Ifargrea vcs Oakes T otal 

s s s s s 
Inl3 ... I, J 27 flG. r.:i2 ()7. I.JU 
1914.. ... 117. GH 122. 848 
Inl:i.' :;0.0,;,:in .j:i5. ,j;l!J 
mm .. 711 , ():!;) 711 . G2.i 
Hll 7 fi!i, 722 . . . . . . . . . . . :142, 8:ll 409. ii53 
Hl18 .... 416, 414 bO, .;70 139, 683 l;:Jfi, 667 
rnrn .. :?fj'.~. :~54 1()9, !i90 49 1. R:is 
1(120 .. ' .jO:J, 73.1 2-47,7:)7 I. OG.5, 256 
l!l21 .. 4!l.'i, 276 322. 919 4fi-~. 751 1,.529,87.j 
l!l22 411.341 ;;!)(i. 4!l.; 702. 753 107' 48 1 2. 172, :HS 
1023.' 'i47. GOO l, 117 , %3 7.i4. !170 12, J 74 2. 728, 3:31 
1924 1 , 0!1.~ ,.; i2 1 , 023. 02:) J ,088, 72.'> 47 , :;47 3. 4!iG . 4.13 
](12.j 1. 9.'>8, 720 UDG. 94:l 1, 9J:l, 402 21i3. Ofi4 ,-, , +o:i. 2110 
1926 ..... 2. 77.'>.000 l , 601, 209 2, 150, 844 :io, 70!l 7. 1!13.4 11 
l!l27 :i. :n.;, 0.13 2. 181 '!Hi2 2, J.11, 9W 1.1:i, 2J.1 9. rn:i. 84:3 
1928.' 4. 073, 96.'i 4. 948, 896 I , 838, 5 10 82 , 31G 12.271, 110 
192f. .. Ii.OHO. 189 ;),048,420 J' 734 . 72.~ 14. 089, 23:1 
1!)30 .. I 7,S.H.444 :i.3!l8. 2:3 1 

I 

2.412,888 17,2:31, 109 

Totals ... ' 2!),\12:3,663 24,400, 702 1.5 , 298, G22 2,!l0\l,4(i0 I 79' 872, l70 

The prrvious clrscri pt ions makr it clear that t hr Eirklancl Lakr ores 
arr in t errnediate in typr between the Porcupine ores an cl t hosr of \Wstern 
Ontario ancl ~\fanito!Ja. At Porcupine much of thr gold occurn in :turiferous 
pyritr, and large bodies of schist arr so minrralir.rd with thr aurifrrous 
pyrite as to be commercial ore. In western Ontario there is little auriferous 
pyrite, and no mineralized schist of value , but the gold occurs frr e in C[Uartz 
an cl commonly in rather coarse parti clrs. Al I\:irklancl Lake there is like­
wise littlr auriferous pyrit r, and no schiR t ore of the Porcupinr type, but 
thr gold accompanies quartz, ancl i:-; largely frr e. l~ nlike the ores of western 
Ontario, however , mo:-;t of the go ld is in very small particles, so that sprc­
tacular Rpecimens arc rare; and a goocl clcal of it is presrnt as trlluride . 
. \sin wrRte rn Ontario, howevrr, tlw best orc-boclirs arc found whrrr fa ult 
zones eut hard , brittlr rncks. On thr whole, the Eirklancl Lake ores serm 
more analogous to the Jiowir ore-body than to the orrs of Porcupine 
clist rict ; but, unlike the \Yest rrn Ontario clepoRits, they ha,·e no demon­
st rable connexion with any known bocly of granite or other igneous rock. 
The grnrra l irnprrssion gainrd from a s tudy of these om:; is that they 
represent a lower-t empc>raturc type> of deposition than the usual cleposi L 
of wrstrrn Ontario , but perhaps a h igher-trmperal ure type than that of 
Porcupine. 
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Other Areas 

C:old dcposits of sufficient merit to ,,-mT;lllt dcnlopmcnt han been 
found in a number of oi.hcr areas. The most important arc those of :\Iunro 
to,rnship , Lightning river, Larder lake, :\fataehcwan , \\"est Shiningtree , 
and Boston Creek (See Figure :3 ) . 

:\Iunro 1.ownship is chic(ly famous for the C'rorsus mine, n small 
deposit of whaL was probably 1. he richrst ore ever mined in Ontario; 765 
pounds of ore taken from one place in 1.he shaft yielded ~-!7,000 worth of 
gold. The deposit was n quartz vein rich in frcc gold, with a little pyrite 
and arscnopyrite. Thr vein was about 200 feet long, and from a fe,y 
inches wide on the north to a few feet on 1.he south, whcrc it was cuL off 
by a series of east and wcRL faults. Cold to the value of somewhat more 
than 5250,000 was taken from this vein. Other properties in the ncigh­
bomhoocl display raLhcr small quartz veins carrying some visible gold, more 
or less pyri tc, and some galena in places. ::\one of them has proved 1.o be 
of commercial value. 

The Lightning Hivcr clcposits occm in Harker and Holloway lO\Yn­
ships, south of .\.bitibi lake. .\.llhough none of Lhc properLies has yet 
become a prod uccr, the clcposits arc of in tcrcst because they resern ble 
closely the Porcupine type . They are zones of shattering or shearing 
which have been invaded by aurifcrous soluiions and mineralized with 
quartz, carbonate, aurifcrous pyrite, and a lit lle free gold. 

At Larder Lake the country rocks arc allcrcd along great shear zones 
to masses of fcrruginous carbonate shot through with small quartz veins. 
These carbonate bodies contain scallcrcd flakcs of free gold , and in parts 
arc rich in the precious metal. Exploratory operations \\"Cl'C' carried on for 
many ycarn without, however, discovering any ore-body of economic 
valuc. ln 1920 ore-bodies of a different Lype wcrc found lo t.hc north of 
those prcviously known. These were lavas and tuff beds highly altered 
by thermal solutions to mixtures of calcite, quartz, and some al bite or 
oligoclase, the whole colourcd brighL red with fine-grained hcmatite and 
1.hickly spri n klcd "·i th aurifcrous pyrite and arscnop)'ri tc. The ore was 
rather low in grade, but it undoubtcdly could have been mined at a profit. 
l~nfortunatcly the hocly was cut off below thc 500-foot lC\'Cl by a large 
fault, and its conliuual ion has not been found . 

• \.t thr ,\ rgonauL mine, about 6 mile::; 11ortlrn·cst of Larder lake, mining 
operations were carried on for many years on a vrin largely of massive 
chalcopyritc with some quartz and calcite. Thc chalcopyrile carried high 
gold values, in places ::;200 a ton. The ore appears lo have been clcposiled 
from watcri'i heated by a large dyke of quartz diorite. ::\car the dyke the 
vein changed in corn position, and became a mass of high-tcrnpcrat ure 
minerals such as nrngnelitc, hornblende, and epidolc, with some tourmaline 
and axinite. Because with increasing depth the dyke approached closer and 
closer to thr vein, these changes eYcnlually caused the mine lo be abandoned. 
It produced, between 1914 and 1929, gold Lo the value of ::;787,202. 

At :\Ialachewan two types of ores arc known. In one, a body of ycnite 
porphyry is sliced by numerous joints, and the joints arc filled by narrow 
quartz veins carrying free gold. .\. large body of rock is thus converted 
into a low-grade ore of gold, \Yilh, it has been staled , a tcnor of aboul ~3 
a ton. In the other type, pcgmatitc dykcs han altered beds of tuff lo 
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mixtures of calcite, sericite , a nd albi te, and have mineralized the altered 
parts with auriferous pyrite. Steeply-dipping pipes of ore lenticular in 
outcrop have t hereby been formed. Although at least one of these proved 
large enough to min e, the total amount of ore avai lable was hard ly enough 
to warrant erection of a pla nt. 

At Boston Creek, about 12 miles southcast of I\:irkland Lake, 1.here 
has been considerable development work clone on various properties since 
1915, but no great amount of gold has been produced, except from the 
Barry-Hollinger, formerly t he Patricia, mine, the out put of which has been 
$810,408 to t he end of 1930. The main vein strikes north 57 degrees east 
and clips 70 degrees southeast, with an average width of 6 to H feet. It is 
develo peel a long a fault plane. The ore is quartz , interlaminated in places 
with schist, and carrying a little pyrite, chalcopyri te, and visible gold. 
Ya lucs arc higher in the quartz than in the schist , ancl seem to accompany 
chalcopyritc rat her than pyrite. 

Cold tclluricles arc present in so me of the other properties of this 
area, and in general the main values see m lo occur as na tive go lcl a nd gold 
telluricle rat her than as aurifcrous su lphid es. 

A. G. Burrows and P. E. Hopkins 1 state, " Th e gold ge nerally occurs 
near these acid rocks (i. e. gran it e, syenite , and fc lclspar porphyry) . The 
presence of a number of go ld-bear ing vein s along the contact of the intrusive 
porphyry and older rocks al Bost on Creek , as in many ot her parts of 
central Canad a, and the frequent occurrence of auriferous quartz vcinlcLs 
in the porphyry and granite, suggest the relationship between the intrusivcs 
ancl the veins. The relationship is more clearly shown in this area by the 
occurrence of gold in a pegmatitic vei n in the granite on the Charest claim, 
::'IIcElroy township ." 

\Yest i-ihiningtree distr ict , abo ut 60 miles almost clue souLh of Porcu­
pine district, has bee n prospected int ermittently sin ce the first discovery of 
gold in 1911 , but no producing mine has yet been dcvclopccl. The veins, 
some of which have been traced over great lengths, arc of quartz. The 
quart z contains a little albitc ancl tourmaline in places, an d chalcopyritc, 
molybdenite , sphalerite , a nd galena sparingly. Pyrite , the principal 
sulphide, is not abundant in the quartz, though more so in the wall-rock. 
~ahve gold is the principal co nst itucnL of value and spectacular specimens 
have bee n found from time to 1.ime. The cleposits of \\'est ~hiningtrcc 
district thus more nearly resemble t hose of \YCstern Ontar io than t hose of 
Porcupine an d I\:irkland Lake districts. 

Summary and (.'eneralizalio11s 

The lode gold deposits of northcastern Ontario fall into aL least two 
main types. The first includes the simple fiss ures an d lodes, like t hose of 
western Ontario. These consist of high-temperature quartz \Yi th free gold, 
and small amounts of sulphides which carry liltlc or no gold. The wall­
rocks arc slightly altered, if at all. ~uch veins may afford pcctacuhtr 
sections and samples, but rare ly have been mined at a profit. The short­
livcd Croesus mine is the best known exam ple of this type. His noticeable 
that most of t he deposits of this kind have been founcl aro und the outskirt s 
of the northcastcrn Ontario area, as at \Vest ~hiningtree and Boston Creek. 

'Ont . Dept. ~ l ines Rept., rnl 30. pt. G, p. 9 (1921 ). 
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The second type, found toward the centre of the northcastcrn Ontario 
area, is profoundly different from the fir t. The gold-bearing solutions 
appear to have been of much more complex composition, rich in carbonic 
acid, and probably carrying potash, lime, magnesia, and iron , as well as 
gold and sulphur. They vigorously a ttacked the country rocks over wide 
zones, altering them to aggregations of lime , iron, and magnesium carbon­
ates; they converted the feldspars into sericite , leached out silica, and 
deposited gold, aurifcrous pyrite, and in places telluridcs. These conditions 
obtain at Porcupine, Lightning Hiver, :\Iatachcwan, Kirkland Lake, and 
Larder Lake. 

Th e extenr-;iYeness of the action of the solutions " ·as controlled, howeYer, 
by the strneture. The wide shear zones at Porcupine and the great fault 
zone at Kirkland Lake allo,,·cd the gold-bearing solutions to percolate 
readily through " ·idc belts of eountry rock, and to cxereisc their alterative 
effects. In these places, therefore, great ore-bodies were formed. At 
:\fatachewan and Larder Lake structural conditions were far less favour­
able, and as a result the ore-bodies, though of fairly good grade, arc small. 

A furthC'l' C'llrious Rtructurnl relationship is evident in this region , one 
which, so far as the writer is a\\·arc , has never previously been pointed out, 
a lthough E:night approached it rlosely. 1 This iR the manner in which the 
gold deposits follow the f-:ynclines. Thus the deposits of Pon:upine, l\Iumo 
tow1rnhip, and Lii;htning river all lie in one synC'line in the older rocks; 
and, it may be acldccl , the Beattie property in Quebec, 30 miles farther 
east, lies in what appears to hr the continuation of this syncline. The 
clepo. it of :i\l atachcwan, I\irklancl Lake, and Larder Lake all lie in a seeond 
synr!ine, \\'hid1 extends east\\·ard to ineludc the Cra11acla, Graham-Bous­
quet, Tbornpson -C'acl illac, a nd O'Brien mines in Quebec. The deposits of 
Boston Creek fall into the next syncline io the south , and other veins have 
been found farther ea.st a long the synelin al axis. ln western Ontario less 
is known about the strurture, but it is knO\rn that the Heel Lake deposits 
lie within a syncline . It is to be hoped that further data tending to prove 
or disprove this generalization \1·ill be ac·eumulatccl. 

Little is definitely kno\\·n as to the origin of the gold-bearing Holution s. 
The mineral asRociations of all the depo"iiR incliC'ate that they crystallized 
from heated \1·aters of high min eral content, and ~uc h waters may reason­
ably be presumed to have originated from some hocly of C"ooling igneous 
roek,.;. At ::\fatache\\'an it has been fai rly well proved that the gold­
bearing solu tions originated from boclie,.; of R)·enite porph)·ry ; at Boston 
Creek, that they emanated from s)·cnitc porphyry or granite; at the Argo­
naut mine, that they \rerc heated hy a body of quartz clioritc; but for the 
more important veins, those of Porcupine and I\:irklancl Lake, no con­
nexion " ·ith a11)· known bocl)· of igneous roeks has ever yet been 1wo\·ed. 
The prer::e]]('e of high-temperature quartz containing liquid and gas inclu­
sions, ancl the presence of sueh minerals as albite and tourmaline imply 
that such a connexion must rxist; but if so the intruRive supplying the 
solutions must lie deep beneath the surface, either not reaching the Rurface 
at all or reaching it so far a\1·ay that it:-; relationship to the clcpoRits is 
unrecognizable. 

I Ont. Dept. of .\lines, .-\ nn. Hep!., \'OI. X:X:XIJI, pt. 3, p. 44 (1924). 
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QL"Em;c 

Th most importallt gold produeer in Quebec at prc,,f'nt is Xoranda 
~lines, Houyn tomrnhip, \Yhich in 1931 obtained about !);),000,000 of gold 
as a h>·-prodmt of its copper ores. This depoRit will be melltioncd in 
another part of this report, \\'here complex f'mlphide ores are di~euRsed. 
Attention i . .; hre eonfi11cd to those de11ositr-; in \Yhich gold i:-; the principal 
constituent of Yaluc. 

In Queliec, lode gold in payable amount has been found, up to no\\·, 
only in 1.hc Hou>·n-Harricanaw region, the cast\Yanl extension of the Por­
cupine and Eirkland Lake districts of Ontario. Throughout this region, 
\\'hich extends from the lnterprovincial Boundary about 100 miles cast to 
Rell ri,·cr, many small discoverif's have been made, but few, up to 110\1·, 
have proYecl v.·orth mining. The Sir-;l'OC mine, in Dubuisson township, 
procluc·0d in 1929 somewhat mor0 thau ~:300 , 000 in g;olcl; some high-grade 
ore ha:-; llC'c n recovered from the O'I3rie11 mine, in Cadillac to\\'nship; and 
development of the Granada mine, in H.ouyn township, has been actively 
proceeding. To the north the Beattie cle11or-;it in Duparque1. tomrnhip, a 
large body of low-grade ore, ifi at prcs0nt under development. 

The deposits are of t \\·o general t>·pefi, quartz veins ancl replacements. 
The quarfa veins arc most ly of the high-temperature type, characterized 
by srn·h minerals aR albite and tourmaline. High-temperature w ins are 
very m1mcrouR in the Timiskaming sediments for some miles from the 
edge of a great granite batholith on the south, and most of them a rc barren 
except for an oceaQional splash of metallic gold. The only deposit of 1.his 
type as yet proved to be of value is the l-liscoe vein, in Dubuisson township. 
Others that haw proved to be of promise are mixtures of white and dark 
quartz with free gold and l'mall amounts of RUC'h minerals afi pyrite, arncno­
p)'ritc, pyrrhotitc, galena. and sphaleritc. The)' therefore arc of a fairly 
high tcrnpcratmc type, hut not so high as the tourmaline-dark quartz 
type. It is interesting to note that all the knom1 wins of the latter class 
occur about 6 to 8 miler-; north of the boundary of the great granite batho­
lith a lready mentioned. Still lower temperature types are kno\\·11-ordin­
ary quartz-pyrii.c veins- but 1~ 011c of economic value. 

Hcplaeerncnt deposits arc of t\\·o types. In one the original minerals 
of the country roek arc replaced mainly by carbonates, in the other by 
silica. The Arni.ficld dcpo.::;it, in Bcauchastcl tO\rnship, is the best example 
of the carbonate replacement type; the :\Ialartic mine, in Fomnicrc town­
ship, of the r-;iliea replacement type. In both the ore-bodies arc of good 
size, hut their tenor is rather low for profitable mining. 

The Beattie property in Duparquct township, on whieh attention is 
centred at present, is also of the replacement typ0. A wide band of rhyo­
lites and rhyolitc tuffs along the north side of a large masR of red feldspar 
porphyry is thoroughly altered and uniformly mineralized \1·ith very finc­
grainccl auriferous pyrite. The mineralized mass is bounded on the north 
by a wide, cast-west fault, through \\·hich the mineralizing solutions may 
ha,·c entered. The mineralized mass at the surface is about 1,200 feet 
long and 110 feet wide, \\·ith an average tenor, according to mine offieialf:l, 
of S3. 22 a ton. Drilling, according to the same authorities, has shown 
the mass at a depth of 500 feet to be -1- feet wide and about as long as at 
the surface, with an average grade of s:3. 2E> a ton. It is ealculatcd that 
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aboYc the 550-foot level the re arc more than :),000 ,000 tons of ore cal'l'ying 
.-:3. 07 or better in gold and that of t his amouut 3,000,000 tons average 
$3. 89 a to n. Th e rock a lterations aeeom pa nying mineralization consist 
(' hidly of the addit ion of carbonates, fo rmation of largo amounts of, ori citc, 
and disappcaranc:o of mo8t of the original minerals of the roek except part 
of the quartz . 

. .\. secon d area that i8 attracting muC'h atte ntio n at prcfient is the 
extreme easte rn encl of the district, at the corn er of P asca lis, Louvieourt, 
:-\onnevillo , a nd Bomlamaquo to ,rnships. Th e cliseovorics lie in t he eastern 
encl of a largo bod>· of granodioritc \\·hi eh intruded l\:cowatin lavas. Th e 
granodiorito ha3 been broken by strong shear zones , fit riking approximately 
cast- \\·cst, some of them more t han 100 feet \ride. Yoin material has cutcrcd 
both the shear zones and indiYidual fi ssures to fo rm fi srrn ro veins an d shear 
zone cl cpofiits, the latter predominating. Ycin materia l is main ly \rhitc quartz 
\\"ith more or less tourma lin e, mineralized with pyrite a nd nat ive gold. 
Some of the pyrite is said to be auriforous, but most of the gold seems to 
be natiYc . Rome quite spectacular specimens of nat ive gold have been found . 

The Quebec deposits again illustrate the controlling influence of 
s tructure in localizing deposition. The Beattie deposit, above clcscribccl , 
is localized adjacent to a wid e zone of shear. The Lake Fortune mine, 
Lhc first discovery of the d is trict, is a partial replacement in a strong 
sheared zone . The O'Brien , Thompso n-C'nclillac , and C'rraham-Bousquet 
deposits, all of which have attracted a good deal of attention in Lho last 
few years, arc developed 0 11 or close lo the wide shear zo ne of a la rge fault. 
Th e .:\ orancla and the :\Ialartic mines arc each developed in the t wisted 
and shattered strata of a sharp drag-fold . The Siscoc vein lies in a fault 
plane a nd t he Pascal is deposits are loca ted along zones of shear. 

O'L'H EJt TYPES OF DEPOSIT OF TbLE PHECA~IJ:llHAl\ i:> ll lELD 

In addition to t he deposits a lready described , there arc a fe w of 
distinctly later ago near the north shore of lake Huron. ~one of them has 
proved of much economic value as ycl. lt is altogether likely that some 
of the known deposits in districts already mentioned may be of the same 
ago and origin as those about to be descr ibed , bu t if so, the lack of Huronian 
a nd younger rocks in tho ·o districts makes it impossible to determine their 
age. Along the north shore of lake Huron, howeve r, a comparatively 
complete Procambria n succession is dcvclopccl , and, t herefore , t he age of 
any deposit can be fairly accurately determined. The following deposits, 
together with some of less importance, seem to have originated either 
from t he Nipiss in g diabase or from the l<illarney granite. Both intrusivos 
arc of late Prccambrian age, younger t han the Cobalt se ri es a nd very much 
younger than the deposits previously described. 

Deposits Origi·nating from the 1Y ipissing Diabase 

(See Figure 3) 

The Crystal mine was discovered in 1888 on the cast side of l\'anapitoi 
lake, in Hathbun township, and was operated for some years with a small 
production. The deposit lies a long t he contact of a sill of .:\ipissing diabase 
with a rkosc and grcywacko of the Co bal t series. In places t he co ntact is 
marked by a crush broccia composed of diabase a nd sed iments and the 

44610- 3 
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sediments have steeper dips here than elsewh ere. Both diabase and sedi­
ments arc cut by numerous veins, most of them less t ha n a foot wid e. 
They consist of quartz and brcunnerite, a pink or pale brown carbonate 
of magnesium and iron; t he brcunncrite weather to a characteristic de p 
bronze colour. This ganguc is mineralized with pyrite containing a little 
cop per, a,nd with visible gold , in many places qu iLc comsc. The sed im ents 
near the veins, over widths of about 6 in ches, arc blea,checl a nd mineralized 
"·ith pyrite and bre unneri tc . As t he vein s cut the diabase, they arc 
evide ntly younger than it; a,nd their proximity t·o the diabase , and the 
lack of any other igneous rock from whi ch they might be derived , strongly 
suggest that they were derived from it. 

T he Havilah mine , in lot 12, concession III , Galbra ith township, was 
discovered in 1899 and has been worked at in tervals. A high bluff of 
~ipissing diabase trends north-norLhwcst, and the contacL of the diabase 
with quartzites of the Bruce series (Lmver Huronian ) to the \Vest lies at Urn 
fooL of the bluff. The principal vein is in the diabase near the contact. 
lt str ikes north 75 degrees cast, clips 80 degrees south , a nd has been traced 
abo ut 1,300 feet. It is said to finger out where iL ente rs the quartzite. 
The wid th varies from 18 in ches to 7 feet. Three smaller veins more or 
less parallel to each other branch off from the north side of the main vein 
and swing around in an arc lo rejoin t he main ve in some 450 feet farther 
on. This part of the mine is termed the ore chimney . The ve in materials 
arc quartz and a grey carbonate, probably brcunnc ri tc as it has the char­
acteri stic bronze weathering, together wi th a little chalcopyritc, pyrite, 
and visible gold . They enclose greenish streaks and bands of t he schi stosc 
country rock. The average tenor of the ore appears lo have been between 
$5 and $6 a ton, a lthough par ts of i t ran much higher. 

A number of smaller deposits of similar type have been found, such as: 
the Payton vein, 0 11 ·whiskey lake, a quartz vein mineralized with pyrite 
in the Bruce series; the iVIcKcnzic mine, about 5 miles cast of \Vanapitci 
lake, located on quartz vein s cutting grcywackc of the Cobalt series near 
cL mass of Nipissing diaba.-e; and the Mount Aetna mine, in Davis town­
ship , which has quartz veins mineralized " ·ith pyr ite, chalcopyri tc, baritc, 
and gold, cutting Cobalt conglomerate close to a mass of diabase . 

The reasons for associati ng these ores with the diabase are as follows . 
The diabase magmas cer tainly contained some gold , because it occurs in 
the copper-ni ckel ores of Sudbury, which settled out from t he mo lten 
diaba. c, and in Gowganda d istrict in some of the cobalt-silver veins, now 
known to have been formed as differentiation products from t he diabase 
magma,. Secondly, the age of t he gold veins is such as to indicate t hat 
they co uld have been derived from t he diabase . They either cut the 
diabase or occur in late Prccambrian sedim ents close to it. Finally, they 
arc closely related in com position to other ve ins t hat carry li ttle or no 
gold but have a fair ly definite relation to the diabase. T hese arc quar tz 
ve ins mineralized more or Jes· heavily with chalcopyri Le, and containin g 
usually some pyrite, sideritc, or other carbonate, and barite. Occasionally, 
as stated, they carry some gold, but copper is t he main constituent of 
value. Bruce i\Iines is t he largest and best known of these deposits. The 
descriptions make it evident t hat except in the matter of gold values t hey 
arc very similar to the gold vein ; and as t hey arc generally admitted to 
be derived from the diabases, it seems reasonable to conclude that the 
gold veins of this type were also derived from the diabase. 
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l 'eins D eril'ecl from the E illamey Crnnite 

In the region immediate ly norlh of lake Huron there arc masses of 
granite much younger tha n mosL of the kn own granites of the Canadia n 
Shield. They cut the Nipissing di abase, to whi ch re ference has just been 
made, and hence arc amo ng the youngest of the kn own Prccambrian rocks. 
They a rc termed the I\:illarnoy granites, because first recogni zed near the 
vill age of that name on the north shore of C:eorgian bay; an d certain gold 
deposits appear to havr bee n deri ved from them. 

The Long Lake gold mine is about a mile so uth of Long la ke, or about 
1-± miles soulhwest of Sudbury (8ee Figure 3). It was worked from 1909 
to 1916, and in that time produced more than $800,000 in gold. The 
known ore-body rndecl again st a fault, beyo nd which it cou ld not be found. 
The geological relations arc rat her com plex. A large body of E:illarncy 
gran ite a lmost surrou nds a long tongue, about 2,000 feet wide, of the 
q uartz i le of the Bruce series. An irregu lar , Ji near body of dioritc old er 
than the gran ite likewi se intrudes the quar tz ite tongue, and encloses or 
a lmost encloses a mass of quartzite, in which the ore-body occurred. The 
ore-body was merely a part of t hr quartzite impregnated with fine -grained 
pyrite and arsc nopyritc carryin g gold. lt had no definite walls, hut passed 
into co untry roc k by gradual ckc reasc in the amoun t of mineralization. 
:\Iini ng opernt ions proved thaL i t \\·as a chi m noy-shapod mass, abo ut 
250 feet long and 150 feet \Yide, pitching steeply southwest. At a depth 
of 340 fret it \rnS cut off by a fa ul t, as a lready mentioned. 

:Kear H owry crrrk (8ee Jiigurc 3) gold was found in 1911-13, within 
a n area abo ut 6 miles long and 1 mil e wicl r. The orr-bodios occur in sedi­
men ts of thr Coba lt se ri es which have been mu ch mrtamorphoscd, 
supposedly by th e hcn,t of underlying masses of l\:illarney granite. Most 
of the deposits a rc ve in s up lo 6 fret in width. Thry co nsist of quartz and 
the iron-magnesium-lime carbonate ank r ri le, with varying amounts of 
arsr nopyri le, pyrite, a nd gold. Some of t he veins arc nearly half arscno­
pyritr. Gold values arr sa id lo range from nil to $10 a ton. ~one of the 
deposits has bern min ed. A seco lld typr of deposit found only in one place 
in Howry Creek di stri ct, is a broad, sheared zone in conglomerate, impreg­
nated with pyrite and a nkerit e, and thi ckly netted with veinlcts like the 
larger veins in compositi on. The mineralized zone is 40 feet or more in 
wid th, and is said to be at least half a mile long ; but values arc lower than 
in the veins because of diluti on by the in tcrlaminatod country rock. 

The Shakespeare mine in lot 5, concession I , 8hakcspcarc town ship , 
\YaS opened in 1903 a nd worked for four years. Somewhat more than $3 ,OOO 
in gold was recovered. Th ere appears to be a lode 40 feet wide \Yith an ore 
zone on each side made up of quartz veins in tcrlaminatcd with chlorite 
schist, an d mineralized with native gold , pyrite, an d some t hin films of 
native copper . The body lies about half a mile from the I<illarney granite. 

All t hese deposits arc supposed to have been derived from the l\illarncy 
granites for t he fo llowing reaso ns. The age of t he deposits is fairly close 
to that of t he granites; in a ll cases they lie in rocks of fairly late P rc­
cambrian age, and one of t he H owry Creek veins cuts a dyke of Nipissing 
diabase. They are a ll fairly close to bodies of granite. They lack the 
chalcopyritc that commonly occurs in the veins derived from diabase , but 
instead, contain arscnopyrite. As the cliabases are the on ly other late 
Precambrian intrusive from which ore-bodies might arise, it is concluded 
that t hese ores must have been derived from the IGllarncy granite. 

44610-H 
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GEXERAL SU'.\L\IA11Y OF COXDITI OXS 0""1 THJ; CAXADIAX S lllELD 

Preceding descriptions make it eYiclent that there \rere at least bro 
periods cluri11g which gold was deposited in the Canadian Shield . The 
first, so far as known, and infinitely the most importan t, \ras that great 
inte rval of fo lding, mountain building, an d gran ite intrm;ion that separated 
earlier from later Precambrian time. During this interval , apparently, a ll 
the kn ow n gold deposits were formed except a doze n or so. Late in Pre­
eam brian t ime there \ms a second peri od of fo lding and mountain building 
accompan ied by intrusion of granites and diabases, which di$turbecl t he 
roekf' of a localized belt a long the north shore of lake Huron; from these 
intrusivcs some deposits were derived , from which a little gold has been 
recovered, but on the \1·hole their economic importa nce is sma ll. It is quite 
possible, ho" ·cYer, that eith er in the Lake Huron area or ebewherc larger 
deposits of thi s origin may exist. 

Th e rocks in which the gold deposits arc found eon:sif-it , as the descrip­
t ions show, of ancient lavas an d sccliments mainly. In a few instances 
deposits have been found with in small bodies of in t rusiw granite, sycnite, 
or porphyry, a nd other in sta nces a rc known of veins in larger granite 
masses ; but t he latter ahrnys occ ur close to the edges of tbc granites. 

The Canadia n Shield has a total area of about 1,825,000 square miles, 
the greate r part of which is underlain by rocks of early Prceambrian age , 
hence it evidently still has large possibilities for t he prospector, as on ly the 
southern end, " ·here access is easy, has been prospected in any degree of 
detail. At the same time it canno t be assumed, as has been clone by some 
\\Titers, that the unknown northerly parts of the Shield arc likely to be as 
productive as t he southerly parts have proved. The rriore northerly parts 
haYc as yet been explored only by widely scattered traverses along the 
prineipal riven;, so that much remains to be learn ed of them. Th e pre­
liminary t raverses have shown , ho,Ycvcr, that immense areas are underlain 
b~- granites, which, past experience indicates, are a lmost certainl~r barren 
of minera l deposits. It is probably t rue that not more tha n JO per cent of 
the nort hern part of the Sh ield is under lain by roeks in which min eral 
deposits are likely to occur. 

Even thi:; amoun t is still a very large area, ho\Ycvcr, and affords plenty 
of space for future prospecting. Some of the suitable areas of older rocks 
have been mapped in part by the preliminary explorations mentioned ; 
others can readily be detected by airplane reconn aissance. In prospecting 
such areas the relations described in the preceding pages should be kept in 
mind. Prelimin ary evidences of mineralization may be rusty areas or 
zones, silicified zones or sericitized zo nes; scattered boulders of ore or vein 
material; or quartz veins. Sin ce the best a nd largest deposits occur in the 
shattered zones of brittle rocks, any strong shear zone in which evidences 
of mineralization occur should be follo\\"ed to determine whether it cuts a 
brittle rock such as porphyry, rhyoli te, a nd so on. The ncighbomhood of 
co ntacts bct,rce n granite masses and older rocks should be carefully exam­
ined , especially if t he granite masses arc small. If vein s arc found running 
from the granite masses in to older rocks, they are likely to be richest close 
to the co ntact. Heplacemcnt deposits earrying auriferous su lphides are to 
be sought for in preference to quartz Yein s containing Yisiblc gold , as they 
arc more apt to form large bodies a nd to he more uniform in tenor. 
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DEPOSITS OF SOUTHEASTERN QUEBEC A~D NEW 
BRUNSWICK 

Throughout the Eastern T om1 ship. of Quebec, an d particular I~ - on 
Cha uclie rc riYcr ancl its t ributaries, between \'alley JuJl C'tion an cl Beaucc­
Yi llc, placer gold \\·as min ed througho11t the latter half of last century, 
especially bet\\·een l 87.1 an d 1885; and sporadic attempts to con ti nuc 
operat iom; \\·ere made un t il a few years ago . ::\Iany of t he nuggets obtained 
\\·ere rough and angula r and others still clung to bi ts of the quartz mat rix 
from which the:-· \\·ere derived , t hu s suggesting that the:-· had not travelled 
far from their point of origill. Evidently, therefore , the placers \\·e re 
derived from quartz ve in s in the Yieinit)' · The heavy cow r of glacia l drift 
makes prospect ing diffi cult , )·et many vein s through out the E aste rn 
Toll'nships " ·ere sampled and assayed , " ·ith discouraging resu lts. Appar­
cn tly some or many of t he veins C'O ntain free gold ,1 in some ea. cs fair I:-· 
coarse; but ll O vein so far discove red is large enough or ric:h enough to 
mine. Th e vcill s arc of two general types. Those of the fi rnt type C'Onsist 
of barren qu a rtz and arc extremely numerous, pa rtiC'ula rl)' throughout 
X otrc D ame hills. Th ose of t he seC'ond type consist of quartz accompan ied 
by some or all of the sulphides, pyrite, ma rcasite, arsc nopyritc, c·lrnlcopyritc, 
galena, a nd sph a leritc . Assays made in past years indiC'atc t ha t t he clear 
quartz vcills C'Ontain 110 gold , but that the quartz-sulphide Ycins generally 
show at least traces. 

Xo gold deposits haYc yet been found in Kew Bnrns11·iC'k , hut the 
presence in t he " ·cste rn part of seYcral la rge bodies of granite as 11·cll as 
some sma ller ones suggcH ts t hat deposits may oc·c·ur in the ir vicinit>' · 
The hcaYy c·oYcr of glac ia l drift oYcr the great pa rt of the ]WOYin cc is, 
ho\\'cYcr , a great hindrance to prospecting. 

DEPOSITS OF NOVA SCOTIA 

The Gold-bearing se ries of Xova Scotia is a monotonous 8UC'C'CRsion 
of quartzite.· and slates, fo lded into long cast-\YCst anti<·lines and r,;ynclin cs. 
It is consiclcrccl to be Prcrambrian by some geologi sts, Cambria n by others. 
Th e first school base th eir opinion on t he resembla nce of the series to a 
definitely Pree am bri an se ri es in 1\' cwfoundland; t he scc·oncl school point 
to the fact that the C: old-bearing series grades with out any vi sible break 
into fossiliferous Pal::eozoic rocks. Th e C:o ld-bearing series is invaded by 
numerous la rge a nd sma ll masses of granite , of Devonian age. Granites of 1 

t 1rn ages ma)· be present, but this is not yet definitely estab lished . 

Th e Gold-bearing series is more t han 30,000 feet thiek, occ·upics that 
half of t he provin ce lying a long the Atlantic coast, and extends t he full 
lcngt'1 of i\ ova i:icotia peninsula. Th e beds commonly clip at high angles, 
and t he antic·lincs arc more or less regularly spaced about 3 miles apart. 
::\Iany of them arc of great length; :-:omc have been trared for 100 miles. 
The anti c· lincs plunge cast a nd 11·c,_t at low a ngles, so as to form a series 
of domes, t he crests of which may be 10 to 2.1 mi les apart 0 11 any one anti­
cline. T owards t he 11·est en cl of t he provinC'c the folds hcC'omc lJI·oaclcr a nd 
less tightly C'omprcssecl than in the eaHtcn i part , a C'hangc that has seriously 
affected gold deposition. 

1 G col. Surv. , Canada, Ann. R c1>t., YO!. X , pt. J (1 899). 
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Fairly important amounts of gold have been produced from more than 
a score of fields , and of these all but four or five occur in the eastern part of 
the province, cast of the great granite mass which comes clown to the 
Atlantic coast at Halifax. The others are fairly closely grouped , in the 
northcaRtcrn part of Queens and the adjoining part of Luncn burg counties. 
No c_l eposits of importance have been found in the \Ycstcrn fifth of the 
provrncc. 

The gold occurs in quartz veins, most of whicli l ic in thin slate beds 
between bands of quartzite. The vcin8 arc found near the crests of plung­
ing anticlines, and in many instances pass completely across a crest from 
one limb to the other. Beeausc of the ir habit of thus straddling the ant i­
clines, they arc termed saddle veins. In some an tic lines a whole series of 
parallel saddles is developed, many of which, mining operations have 
shown , do not come to the surface. ::\1any veins appear to have been 
formed before the folding processes \Ycrc completed , because the vein matter 
is wrinkled and thickened at the noRes of the antic li nes, as if dragged 
bct\Yecn the quartzite \rnll s. The corrugations in many cases are quite 
large and arc then known as harrPls. 

As a general rnle the veins arc limiLcd to 1.hose par1.s of an antic line 
or dome in which the strata have a pronounced curvature. Thus little or 
no vein material is found on the flanks , where the beds maintain a uniform 
dip in depth , or at 1.hc summits of anticlines that have brnacl, flat tops. 
This is the reason 1.haL ve ins arc few and poor in the western part of Lhe 
province, where fold s arc broad and open. The best veins arc found at 
the crests of fairly sharp fold s, in which the two limbs enclose an angle of 
45 degrees or less. In such anLiclines the veins form saddles, curving 
around the crests and extending clown the limbs until the strata cease to 
bend. In shor t domes, veins may rnn completely round the dome. In 
broad antic lines, thrrc may be no quartz aL the crest, but some may be 
developed at a distance from the axis, where 1.he bends bend from the ir 
nearly horizontal positi on on the axis to the normal slee p dip of the limbs. 
In some dist rict s vein formation is closely con nectecl with su bordi natc 
flcxures on the limbs of a fold. In others the anticlinal axis ilsclf is curved 
or bent, ancl where 1.his occurs veins arc more numerous on the convex side. 

All these facts i ndicatc an i ntimatc connexion between folding and 
vein formation. The acceplccl theory is that the slipping of one bed over 
another during fo lding produced openings along the bedding planes, which 
were widest where curvat ure was sharpest. As the slippin g was concen­
trated in the beds of easily clcformccl slaLe , the openings were forrnrcl in 
the slate . Into these open ings 1.hc vein matLcr was introduced by soluti ons. 

The principal gangue mineral is quartz , but calcilc and sulphides occur 
locally, usually in su bordi natc amounl. Pyri tc and arscnopyrite arc lhe 
principal su lphides, but galena, sphalcrite, pyrrhotitc, and chalcopyritc arc 
also found. Aurifcrous stibnitc is mined at West Uorc, chiefly for the 
antimony. In some instances the sulphides arc distributed more or less 
evenly throughout 1.hc quartz, but more generally they arc concentrated 
along the walls and in the wall-rock for a few inches from the vein. Films 
and fragments of the slate walls form a minor part of the vein matter. 
The chief constituent of economic value is native gold, much of which is 
very coarse; but some gold is intimately combined with the sulphides, from 
which it cannot be separated by arnalgarnaLion. 
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For the most part the ve ins rarely exceed 2 feet in wid th , a nd many 
that have been worked arc less than 1 foot. In places, however, especially 
where a vein has been thickened by corrugation near t he apex of a fold, 
the width great ly exceeds this figure. The quartz in many of t he narrow 
veins was very rich , carrying $50 to $60 in gold a ton. The common 
method. of mining has been to stopc just the width of the vein as fa r as 
economi cally possible, then to blow down the wall to a working width , 
leaving the " ·astc in the stopc . 

So me of the wider heels of slate carry several quartz vein s, which 
may be so small that t hey cannot profi tab ly be separated from t he slate. 
Such "belts", as they arc locally termed, atta in wid ths of 10 lo 20 feet. 
So me of them arc ufficiently rich to be worked as a whole a nd furnish 
large bod ics of low-grade ore. 

The ve ins of Kova Scotia arc far from being exhausted. In the early 
clays of mining prospecto rs were granted only claims of very small size, 
commonly lengths of 150 feet a lon g the vein , hut in one instance ai'l li t tle 
as 20 feet. This resulted in multiplication of t he number of owners, most 
of t hem without funds suffi cien t t o cany on ex tensive operat ions. The 
usual practice was , th erefore, to sink a n in clined shaft for a shor t distance , 
fo ll owing the vein, a nd stope out the ore most readily won , afte r which the 
workings were a llowed to slump a nd fill. Large numbers of these shafts 
now clot the mining areai'l a nd pract icall y a ll lhc ore near the surface has 
bee n rem oved. It seems likely, howeve r, that efficien t operation by mod­
ern methods migh t \Yin a good deal of gold from deeper levels of known 
veins, and that a ll vein s of value have not yet bee n di:;covcrecl . The 
disadvant age of the deposits i;; lhc prevailing narrowness of the veins ancl 
t he lack of extension lo depth ; but to offset t hi s t here is lhe high grade 
of ma ny of them, their length , a nd , a bove a ll , their perfect regula ri ty a nd 
t he cert a inty \\'ith whi ch their posit ion from level to lcnl can be forecast. 

DEPOSITS OF BRITISH COLUMBIA 

In British Columbi a pract ically all the known lode gold deposit s a rc 
in :.\Icsozoic rocks, a nd arc c01niderecl to be genetically related to lhe great 
intrusion of grnnodiorite known as the Coast Ha ngc batholilh, or to batho­
liths a pproxim ate ly co nt cmpoc·aneous wi th it. 

Deposits mined 11·holly or large ly for their gold content arc compara­
t ive ly few. The min es of Bridge Hiver and Sheep Creek di stricts, t he 
Hedley deposits, the 8urf Inl d min e, and the Engineer mine are those in 
which gold is or was a lm ost tl Le only const ituent of value. ln the Hossla ncl 
deposits a nd t he Premier mine, go ld was t he principal const it uent, buL 
there a rc ot hers of grcal value. Some gold is recovered from sulphide 
bodies of more or less cornpl<'x composit ion, whi ch a rc min ed mainly to 
recover other metals. 

The Bridge River cleposit 3 occur in the Bridge H,iver section of Lillooet 
mining division. The principal producing property al present is the 
Pioneer mine, which yie lded go ld to the value of nearly $286,000 in 1930, 
from ore of an average lenor of Sl4 to $15 a ton . The ores of the district 
are quartz veins developed within bu t close lo the edges of elon gated , 
stock-like masses of a ugite diorite st riking in a general north- northwest 
direction. i\Iost of t he ve ins paralle l t he longer axes of the stocks, but, on 
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F igure 6. Index map of British Columbia showing location of principal known occurrcnees of gold. 
c. .._ 6, Bridge river; 7, Copper mountain; 8, H ed ley; 9, R ossland; 10, Sheep creek. 
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at least one property at the end of one of the stock-like bodies, strike easterly 
parallel with the northern boundary of the stock. The quar tz of the 
ve ins has been crushed and sheared in most cases by faul t movements. 
The high values are fo und in the sheared or " ribboned" quartz , as i t is 
locally termed , whereas the tenor of unshcarcd quar tz is low. 

The metalliferous constituents arc nat ive gold , the gold tclluride 
sylvanite, and a sprinkling of pyrite and arscnopyri tc. Other sulphides 
occur sparingly here and there. Some of the gold is intimately combined 
with t he sulphides, though t he greater par t is free. The wall-rocks for 
distances ranging from a few inches to 10 feet from the veins arc altered 
to a yellowish or whi tish product with a greasy feel, a mixture of scri citc, 
carbona tes, a nd residual quartz. These altered zones carry crystals of 
pyrite and arsc nopyritc, but no gold. 

T he Sheep Creek deposits arc in Nelso n mining dist rict , in the south­
wcstcrn parl of the province close to the Internat iona l Boundary.. They 
were di scove red in 1899, and sin ce 1.hat time have prnducccl about 
S3,000 ,000 in gold. The rocks of the distri ct arc sediments fold ed along 
north and so uth axes , a nd most of the gold deposits occur a long one of 
t hese anticlines. This appears to be because t he anticlin al st ructure 
brings to lhc surface a se ries of hard quartzite beds in which open fract ures 
co uld be formed , for it is found that where t he fractures pass in to schists 
a nd ot her soft rocks they close up and contain li t tle vein matter. 

Th e north-s lriking fold s arc cut by a series of small faults striking cast 
to cast-northcast. 1\foycmcnt along the faults has varied from a fe w feet to 
200 feet. Th e fissures thus produced were afterwards filled with vein matter , 
more or less mixed \Yith the (' ru shed coun try rock. Th e veins so formed arc 
on the whole rather naJ'l'ow, although some are as much as 20 feet \\·ide. 

Y cin materia ls consist of quartz rather sparingly min eralized with 
aurifc rou s pyrite a nd a little galena and sph alcritc. In most of the min c.s 
th is primary ore has proved too lean to be profitably worked, and oper­
at ions ha1'c aceordingly been eo nfinecl to the upper parts of the vein s, 
where oxidation has destroyed the pyrite and enriched the gold content. 
These oxidized zoncfi vary in depth from a few feet to 500 feet. In one 
property, however, the Heno, which was brought into prncluction in 1920, 
primary ore of good grade has bee n discovered, and has caused a reviYa l 
of in terest in the distr ict. This mine during its period of production from 
1929 to 1931 has produ ced about $375,000 in gold. 

The Redle~· depo~its arc found , in the main , on Nickel Plate mountain, 
in Osoyoos mining district, southern British Columbia . The largest and 
best developed property is the N ickcl Plate mine. The rocks arc intcr­
beddccl quartzitcs, chert, and limestones of varying purity, striking 
approximately north and dipping 23 degrees west. Th e.\· arc slightly f-l cxcd 
to form an anticlinal cross fo ld p lunging slightly north of west; and exhibit 
numerous small cros.~ fo lds, t he axes of which do not plun ge straight down 
the clip, i. e., west, but rather plunge northwcst. This structure i of 
importance as it apparently controlled and localized ore deposit ion. 
N umerous sills of ga bbro-diorite have been inj ected into the sediments 
parallel to the bedding. It seems probable that inj ection took place either 
during or after t he folding ; at any rate the si lls parallel closely the bedd ing 
of the sediments. 
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The ore-bearing solution s entered t he har;c of one of the minor 
synclines, from the north,Ycst , and fo llowed the bedding planes up\rard, 
at the same time working somewhat south into the axis of the next 
adj oining anticline. They a ltered the coun t ry rock to various silicates 
an d introduced amifcrous sulphides. The gabbro-diori te sills formed 
baniers causing the so lu t ions to spread ou t a long their contacts. In this 
wa)' a seri es of fl at, plate-like masses of ore \\·ere form ed , with gabbro­
cliorite a long the foot-wall , the hanging-wall, or both. The other walls 
of the ore-bodies arc vague an d ill-defined, the ore fad in g gradually into 
unminera lized co untr)' rock . 

In the Kickel Plate mine t he orc-bocl ics occm throughou t a zo11e some 
2,000 feet long, 350 l'cct wide, and 21 5 fret thick. In t his zone there are 
five of the irregular sheetr; deseribcd , oYcr la pping en erhelon. The maximum 
th ickness of an)' single ore-body i;; about 65 feet, and its length 500 feet. 

The ore-beari ng solutions \\·ere very hot an d converted the siliceous 
Ii rnc,-;tones into eontaet-metamorphie min era l ~-; su ch as garnet, er>idotc, 
diopsicle, trcmolitc , and axinite. The)' added large q uantities of au riferous 
arscnopyr ite, and sma ll amoHntR of p)Trhotitc, eha!ropyr ite, pyrite , a11cl 
zin c blenck. The arscnopyrite is m ass iYc in j)laecs, but more common!)' 
forms 10 to 50 pe r cent of the volum e of the rne k . 

The tenor of the ore is extremely \·ariahlc, hnt its a\·erage Yalue, as 
sho11·n by an nual mi ll re turns, \\'as SlO to $15 a ton in the earl ier days of 
the mine . ·with exhallstion of the richer ores the aYerage tenor has sunk 
to about $5.50 a ton. 

::\fining began at IJccl lc)' in 190:3. rp to 1018 the m ines proclucccl 
from $500 ,000 to $750,000 in gold an nually, \1·ith a peak prodnction in 
Hll:) of more than $!)00,000 . F igures for product ion prior to HJ07 haYc 
not been obtained, but total production from that year to the end of 1930 
has been nearl y $ ll ,000 ,000. 

The Rurf In let mine is on Prinrcss Royal iRlan cl. The mine began 
producing 01 1 a large scale in 1017 an d \\'aS closed in June, 1926, for lack 
of ore. I n that period it y ielded 322,297 ounces of go ld , 176,73-1- ounces 
of si lver, an d 5,22-b,772 pound,-; of c·oiYper, \\'ith a total Yalue of near!)· 
$8,000, 000 . At the fil!J'facc the deposit eonRistc cl of t \\·o ve ins of pyrit ized 
quartz 100 to 160 feet apar t, one on each side of a large sheared zone 
fit rikin g north 3 degrees cast . The \'C ins dipped -1-0 to 60 degrees west 
a.nd eamc together al a dept h of about 550 feet to fo rm one large Ycin. 
The max imum length was about 1,000 feet. The country rock is mainly 
quartz dioritc of the Coast Hange batholith, but the sheared zone cu t 
through a large mafiR of ehl ori te sehist incluclccl in the hatholith. The 
Yein.,; \rerc some,r hat richer in the schist than out.side of it. Th e gangue 
minerals \rcrc mainly quartz , a good deal of ankerite, ancl small amounts 
of other minerals. Amiferous pyrite composed up to 25 per cent of the 
Ycin material , ancl native si lve r, chalcopyritc, and m in ute amoun ts of 
other copper minerals were a lso present. 

The Engineer mine is in Atlin district, at the extreme northwest corner 
of British Columbia, on the cast side of the Coast range. The rocks arc 
"hales and grcy\raekcs of Ju ra-Cretaceous age, some of them tuffaccous 
in origin. They strike north 60 degrees \\·est, and dip about 35 degrees 
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northcast. Th e ,.:cdiments arc ('li t ]Jy a swarm of acidic dYh's. Both 
sediments a nd d)'k c1< arc broken by ni.1m crous small fau lts, w~th displa('C­
mcnts ranging from a fc"· in ches to 10 feet. Th e fau lt fi ssures arc filled 
\\·ith quartz ancl other vein minerals. 

Rome of the Ycins are Yery large, and composed mainly of qu artz 
with intercalat ed la)·crs ancl fragments of co untry rock. SeYcral arc as 
mueh as 50 feet \Yicl c. In addition there arc two areas, cl csl'ribecl as bein g 
the "hubs" of the vein systems, 200 and 270 or morn feet in " ·idth. 
rcspcctiYely, and 300 or -WO feet long, of qu artz and brecciated countr~· 
rock. Other Ycin minerals in clude calcite, pyrite, and a little antimon)·. 
Cold occurs natiYc and as telluriclc, a long "·ith the vanadium-bearing mica, 
roscoc litc, in Yer» rieh poekcts in the narrower veins where intersected b)· 
cross .fi ssures. On aceount of the poeket)' nature of the occurrences, the 
mine has neYcr bee n an important produ cer. 

The Hosslancl ramp , now dead, is in the Trail C'reek mining diYision 
of ·w est Kootcnay district , about 6 miles west of Columbia river a nd 5 mile c; 
north of the Intern at ion al Boundary. The deposits " ·ere mined principall» 
for gold , although the)' a lso )'icldecl large amounts of silver and coppe r. 
Produetion began in 189-1- , and continued on a large scale from 1897 to 191G, 
during wh ich time th e annual outpu t of gold \ms about 130,000 oun ees. 
From 1917 to 1921 , go ld produ cti on averaged some -10 ,000 oun ces annu all~-. 
t hen fe ll off rapidl~· , un t il in 1927 on !)· G,625 ounces were obta ined. Of 
late years the prineipal min es have been slrn t down , but un ti l 1930 a little 
production \\·as maintained from Rome small , high-grade veins. Th e to tal 
production or the ramp , from 1894 to 1930 in elusive, was 2,868,227 ounces 
of gold , 3,616,-1-6:) ounces of sih·er , and ll8,037 ,675 pounds of copper. 

The Hosslan d ore-bodies " ·ere replacement Ycins. Ore-bearing solu­
tions, forecd into fissures and sheeted zones, rcplacecl the coun t r)' rock so 
as to form tabular masses of rich sulphide ore ranging from a few inches 
to 130 feet in " ·idth , and up to 4,000 feet or more in length . The typica l ore 
consisted of ]))Trhotitc and chalcopyrite associated " ·ith a ganguc of a ltered 
country rock, some (]Uart z, and calcite. All gradations colild be obtained 
from country rock a nd ganguc sprinkled wi t h sulphides to massive sulphide 
ore, but in aYerage ore there was from 50 to 70 per rent of sulphides. 

The rocks of th e area in clude a series of highly Rilirificd slates and 
t uffs known as the ::.roun t Hoberts formation, sills of augi te porph~-rite 
intrusive into the sediments, stock-like masses of granodiorite , a clm:el)" 
related, irregular bod)' of monzonite, and a basic border and dyke facies 
of the granoclioritc k11om1 as dioritc porphyritc. All these rocks arc older 
than the ore-bodies, and each influenced deposition in its own mann er. 
In the intrusiYes fi ssures \\·ere strong an d perRistcnt , so that the ore-bearing 
solutions \\·ere restricted within zones of moderate width and moved frech· 
in those zones ; and good ore-bodies were fo rmed af: a result. The sediment~ , 
on the other hand , were complctcl)' shattered by the great dynamic stres~cs, 
so that the mineralizing solu tions diffused over wide areas in stead of being 
rnnfin cd to partil'ular channels. Thus no deposits of importance \\·ere 
formed in the sediments. Again , where fissures cut deep ly into t he grano­
clioritc or monzonite it \ \"US foun d that, a lthough they migh t remain wide 
and st ron g, the orc shoots became small, low-grade, and f:iporadic in occur­
rence ; and t hat instead of depositing ore the f:io lutions had silicificd the 
granodiorite and formed such min erals as biotitc, cpidotc, and pyri te. 
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Apparen t !.\·, th C' reforC', tC'mpcraturC's \1·ithin these in tru;;iYes \YC're too high 
fo r ore clerosition . Th e best or C' -bocli cR wcr C' fo un d in t he augite a nd 
diori te porp hyrites an d a long contacts betlYC'C' n the augite porphyrite and 
t h C' m on zoni tC', granocliorite , or clioritC' porphyritc. Yeins 1Ycre 1\·icl cr and 
r iehC'I' in th e cliori te porph)·ri te t han in t he augit e' po rph)Tite, suggC'sting 
that the diorite porphyrite was t.he more easi i)· rC'placed . \\'he re Yeirn' 
trawrsed diorite r orph yri te the)' t C' nded to be rieher in gold , an cl 11·h C' re 
the)· t raYe rsed augite porphyr ite, to he ri cher in copper. 

T he Premi er mine, in Salm on Hiver sect ion of P or tland Canal mining 
cli Yi sion, is a de posit of en tire ly cli ffe rC' nt type. It may bC' cons idered 
representat ive of t he go ld-sil ver ores of Brit ish C'o lumbia, as well as t heir 
m ost ou ts ta nding example. D evelopment on t hi s famou .. bo na nza begnn 
in a sma ll way in 1918; a nd it has yie lded , u p lo t he en cl of 1930, 1,097,62 1 
oun ces of go ld a nd 26,969 ,570 oun ces of silver , toget her with some lead and 
copper . ...-\.s t hi s yield was oblain ecl from onl y l ,870.4 1 L to ns of ore, t he 
high :lVcrage v::i. lue of t he ore is eviden t. 1 

Th C' ve ins occupy fractu re zones t hat cu l a co m plex of a nclesi t ic t uffs 
and agglomerates int ruded by dy kes, sill s, a nd irrC'g ula r masses of grano­
cli ori te porph yry. The veins arc wider and of higlw r grade in llw bri t t le 
porphy ri es t ha n in t he eas ily sheared a nd rC' lat iYe ly impe rmeab le t uffs . 
T he rn :tin fract ure system st rikes nort h 50 ci C'grees C'ast, cli ppin g 50 to 75 
degrees northwest, h ut a l t he sou thwest encl il swin gs to a co urse nearl y 
cl ue no rth wes t . ln t he pa rt aro und t he be nd m inera li iation h as beC' n 
par ti cularl y wide, a nd th e northeasL a rm of t he fr: tc ture sys tem , toge ther 
with t hC' pa rt at the bend , is t hesccli on fro m whi ch pract ica lly a ll t he ore h as 
com C' . This ore-bearing sec ti on, on Premier g round , is abo ut 1,600 feet long. 

The ores a ppear to have bee n fo rmed by the SC'co ncl :iry enri chm ent of 
a lean prim ary ore, t hrough the agen cy of downwa rd-percolat ing waters. 
They exhi bi t. the vari ation cha racte ri stic of such deposits . Th e upperm ost 
300 fee t , or , locally 600 feet, of t he ore-body was a dark-coloured mixture 
of h eavy sulphides, accompa ni ed in places by a good deal of silica, t hough 
m ore co 111m o11l y by li tt le. T he main par t of this m ixt ure was pyri te, the 
norm a l co lour of whi ch was mas ked by admi xt ure of galena, sph a leri te , 
rn by s il ve rs, le trahcdri te, poly bas i le, a nd other sil ve r co rn pounds; na ti ve 
si lver a nd elect rum were a lso locally prese n t in cons iclerablc a moun t. 
Below thi s seconda rily enriched zo ne the ore was a heavy, granular pyri te, 
ca rryin g sma ll a mounts of othe r minerals, par t icula rl y sph aleri te, a nd a little 
sili ca . Certa in shoots of limi ted extent carried la rge q uantitie of galena. 
Cold va lues in thi s m a teri al were relative ly hi gh in t he upper par ts, bu t 
gradua lly decreased with de pt h , a lthough there was no v isible cha nge in 
t he a ppearan ce of t he ore, until , at a depth of a bou t 1,200 feet, t he te nor 
became too low fo r mining. According to the a nn ua l repor ts of t he com ­
pa ny, t he deposit now appears to be nC'arly exha us ted . 

Su~DIAHY AXD (;£); £HAL I Z.\ ' l'IOXS 

A st ud y of the mi neral deposits of Brit ish Colum bia ind icates q uit e 
cl<'arly t hat m ost, if noL all , were deposited by waters emanat ing from the 
n um erous cooling m asses of ig neo us rock so widely scatlered throughou t 

1 T hese figures are taken from the 1930 Annual Hc1>0rt of the :\ l ini ~t c>r of .\ l in{'s for British Columbia. Th c>y 
differ con!:'idc r~ 1 b l y frorn t he figu re~ gi\·cn in the Annual Report of tlic PrC'rnie>r Gold .:\linin~ Comp:rny for 1!1:.il1, 
which are I , 119,096 ounces of gold ~nd 29,296, i69 ounC'cs of si l VC'r, from a ~lightly :;; 111 :dll'r tonn~ig<' of ore. 
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t he province. For the most part these rocks vary in composit ion between 
granite and dioritc. The greatest co ntinuous body of them underli es the 
Coast range, the western quarter or fifth of the province. Other very large 
bodies occur across the southern part of the province, nearly as far as the 
western boundary of the Hocky mountains, and also in t he northern part. 
Still other masses of varying size arc scattered throughout the in terior. 
On ly the Hocky mountains, the eastern range of the C'orclillera, contain no 
bathol ithic intrusives, so far as kn own, except one small mass south of Field . 

In the Canadian Sh ield the solutions forming gold deposits seem to 
have been of fairl y simple composition . They contained sil ica, gold , vary­
ing amo un ts of iron and sulphur which later combin ed to form pyrite, and 
small amounts of other constituents. In British Columbi a, on Lhc co n­
trary, the solu tions appear to have been much more complex, and to have 
contained less silica but immense ly greater amounts of sulphur ; the metals 
present were not on ly gold, but also copper, silver, lead, and zinc in impor t­
ant amounts. Two striking results followed. 

First , the cooling of the complex solu tions produced a graded series of 
deposits. The first metal to separate as cooling began was gold, followed 
by copper, then by sil ver , lead, a nd zi nc. As a co nsequence, a rough 
mTangcrnent of the deposits relative lo the source is fou nd . Nearest lhc 
igneous rocks , which were the source, arc found the gold deposits. Some­
what farthe r away occur t he cop per-gold and the copper deposits and still 
farther away arc found the silver-lead-zinc deposits. 

This arrangement obviously affords suggest ions as Lo prospect ing 
possibili ties. Thus, if in the south end of a given district silver-lead deposits 
arc known, and farther lo Lhc north copper-bear ing ve ins arc found , then it 
is evident tlrnt in going northward from t he silver to the copper ores the 
source of both is being approached. Should this source be an int rusive 
mass that outcrops at the surface, the ground north of the copper cleposi ts 
sho uld be favourab le for the occurrence of gold deposits. If on the other 
hand the source should be some mass of intrusive that docs not reach the 
surface, gold deposits might not be found , but the copper and sil ver zo nes 
might be crossed again , after t he summit of Lhc source was passed. Again, 
if ore-bod ies of the silver-lead typo are found close to some igneous mass that 
appears to have been their source, then it would evidently be useless to look 
for gold deposits in connexion with t hat mass, as the ore-beari ng solu tions 
were cvidon tly cooled past the gold-depositing stage when they escaped. 

The second result of the complexity in composition of the ore-forming 
solu tions is a correspondin g complexity in the ores. Although quartz veins 
carrying free gold are common in British Columbia as in the Canadian 
Shield , they are for the most part of no economic value . :i\Iost of the real 
ore-bodies arc complex ores. ln other words, even in those ore-bodies where 
gold is the chi ef constituent of value, it is usual to find important amounts 
of copper or silver; and it is equally common to recover important amounts 
of gold from ores mined primarily for their copper, silver, or lead. 

Another point worth mentioning in connexion with prospecting is that 
the examination of the intrusive bod ies themselves should not be neglected. 
In the Canadian Shield, as a ru le, bodies of granite and similar rocks are 
unfavourable prospecting ground, but this is not so much the case in 
British Columbia. The descriptions of individual properties show that 
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many of the deposits occur within bodies of ign eous rocks, particularly 
small ones . In some cases the igneous rocks arc more favourab le ground 
than the rocks around them because, being br i Ltle, they broke to form 
clean, open fractures, whereas the soft er rocks around them sheared to a 
multi Lucic of li Ltlc fissures, unfavourable for the fo rmation of good ore-bodies. 

Another curious difference between th e ore-bodies of British Columbia 
and t hose of the Canadian Shield appears lo be the dcp Lh to which they 
extend , and t he changes that occur in t hem with dcp th. 1 It is noti ceable 
that most of the large ore-bodies of British Columbia become worthless at 
com paratively shallow depths, and also that more or less pron ounced 
changes take place with depth in the character of t heir mineralization. 
Thus, in the ~ickcl Plate mine the ore-bodies have a vert ical depth of 
1,150 feet, the Surf Inle t mine attained a depth of 1,250 feet, the Rosslancl 
deposits extended to a maximum depth of 1,800 or 1,900 feet, a nd t he 
Prem ier to about 1,200 feet. In all of these deposits, a nd in others, changes 
in t he character of t he ore la ke place so Lhat the ore becomes too lean for 
mining, even though , as in certain instances, mineralization may continue 
downwards. The bodies thus contrast sharply with those of similar size 
in the Canad ia n Shie ld , several of which arc being mined be low 4,000 feet, 
and throughout that depth no noticeable change in the character or tenor 
of the ores takes place. This bchaviom is in lin e wi th t hat of Prccamhrian 
ore deposits throughout t he world , for most of the very deep mines occur 
in Prccambrian rocks. The cause of the difference in behaviour is not 
known , but may be a function of the depth beneath the original sm facc 
at which the ore-bodies were formed. Prccambrian ore-bocl ie arc known 
to have been formed at great depths, probably of th e ord er of 5 or 6 miles, 
below the t hen existing surfaces, a nd , consequent ly, within the vertical 
exten t of abou t a mile throughou t which the veins have been explored there 
was not l ikcly to have been sufficient change in tern peratures, pressures, 
or other conditions to produ ce much change in compositi on. ln the British 
Columbia deposits, however, t he original surface appears to have been not 
more than 1 or 2 miles above the presenL surface , and zo ning, clue to changes 
in temperature and pressure as solu tions rose, would be much more pro­
nounced. 

SULPHIDE ORE-BODIES 

There arc many ore deposits throughout Canada whi ch arc mined 
primarily for some metal or metals other t han gold , but which contain also 
appreciable a moun ts of golcl. Although iL is outside t he scope of this paper 
to discuss such deposits at length, the following brief descriptio ns arc 
introduced to give some idea of the nature of these bodies and the import­
ance of their contributions lo the national gold output. 

In the Canadian Shield a number of such deposits have been opened 
in recent years. These include the :t\orancla and some smaller mines in 
western Quebec, and the i\Iandy, Flin Flon , and Shcrritt-Gorclon properties 
in nor thwcstcrn i\Ianitoba . The great copper-nickel ore-bodi es of Sudbury 
a lso carry a li ttle gold. 

i The writer is indebted to 1\lr . George l [anson for this most interesting generalization . 
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All these deposits, except those at Sudbury, arc of the same type. 
They are inegular, lens-like masses of sulphides formed by replacement of 
very ancient Precambrian rocks. At the Sherritt-Gordon mine these rock 
arc very old, highly metamorphosed sediments; in the other mines the~' 
are the Kcewatin lavas and tuffs. Certain of t he ore-bodies consist only 
of country rock thickly spattered with sulphides, but in most of t he con1-
mercially impor tant bodies replacement has been com ple te enough to pro­
duce masses of solid sulphides with a few unimportant inclusions of rock. 
In all of them the first-formed sulphide was pyrite, pyrrhotite, or a mixture 
of the two, and this initial deposit was then replaced by chalcopyrite or a 
mixture of chalcopyritc and sphalcrite. 

In i\Ianitoba t he Sherritt-Gordon ore-bodies are estimated to contain 
more than 4,000,000 tons of copper-zinc ore carrying -±0 cents to $1 a ton 
in gold. The Flin Flon ore-bodies are estimated at 16,600,000 tons aboYe 
the 900-foot level, and the average gold content at 40 cents to S2 a ton. 
::.\Iuch of the richer ore at the i\Iandy mine has been already removed, and 
the remai nder is estimated at 180,000 tons in the main lens, with a gold 
content of perhaps $2 a ton. These bodies will , t herefore , yie ld important 
amounts of gold as mining proceeds. 

ln Ontario the principal ulphidc bodies arc the copper-nickel ores of 
Sudb ury, which average about 20 cents a ton in gold. Gold recoveric in 
1930, from the sme ltin g of 2,357,154 tons of ore, amounted to $472,703. 

In Quebec t he largest sulphide bodies as well as those richest in gold 
occur at Noranda :.\lines. These arc replacement of acid lavas and tuff 
shattered by intense drag-fo lding and faulting. Gold values occur, not 
only in the sulphide masses but also in the silicificd lava and tuff used as 
flux. In 1930 the average gold value of the ore a nd ft ux smelted was 
$3 . 30 a ton , and a total of $2,423,332 in gold was produced. In 1931 , 
according to returns of the Quebec Department of l\Iincs as reported in 
the press, f\" oranda will produce nearly $5,000,000 in gold. 

The other sulphide deposits of Rouyn district, Quebec, namely, Amulet, 
\Vaitc-Ackcrman-::.\Iontgomcry, and Aldermac, carry only low gold values. 
The Aldermac mine is known to contain more than 2,000,000 tons of ore 
with an average gold content of 40 to 50 cents a ton. Amulet ore-bodies 
contain some 600,000 tons of ore with an average gold content of about $1 
a ton. These figures, though only rough approxim ations, will se rve to giYe 
some idea of the probable gold recoveries from t he mining of these bodies. 

In British Columbia the principaJ mines of this type arc the Hidden 
Creek mine at Anyox, the Britannia mines about 20 miles north of \"an­
couvcr, and Copper :\fountain mine, near Princeton. All of the ·c arc su lphide 
bodies mined principally for their copper. The ores arc mainly iron sul­
phides, with more or less chalcopyrite and subordin ate amou nts of galena, 
zinc blendc, and arscnopyrite. They have been formed by replacement of 
basic schists. The amoun t of gold in the ores is very low, between lO 
and 20 cents a ton, or much the same as that of Sudbury ores; but with 
t he large tonnage:; milled, the Lota! gold recoveries arc of importance. Thus 
Britannia Mines in recent years has recovered from 13,000 to 14,000 
ounces of gold annually; Hidden Creek between 4,000 and 5,000 ounces; 
and Copper i\fount'nin about the same. 
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PART II 

Placer Gold in Canada; Modes of Occurrence and 
Hand Methods of Mining 

By l!Jl.A.Johnslon 

INTRODUCTION 

Interest in the possibilities of placer or alluvial gold mining in Canada 
has been revived owing to the premium on gold as compared with other 
metals and to unemployment. During the past two summers much prospect­
ing for placer gold and mining by hand methods has been canied on at a 
number of places along North Saskatchewan river and at many places in 
British Columbia and Yukon. Consequently, there has been considerable 
demand for information as to mining possibilities and methods of pros­
pecting and mining. In British Columbia this demand has been met by 
the publication of a series of bulletins compiled by John D. Galloway, 
Provincial Mineralogist. These include summaries of placer mining in the 
several fields of the province and reports of recent investigations of placer 
gold occurrences. In the other provinces little published information is 
available. The present report is intended to furnish information regarding 
the modes of occurrence of placer gold in the several fields in Canada and 
to describe some of the simple methods by which the gold is recovered. 
Placer mining has been carried on for many years in these old fields and 
the yield has gradually declined from $24,000 ,000 in 1900 to about 
$1,000,000 in 1931 , so that it is not to be expected that any very rich 
ground remains to be worked. Nevertheless, there arc probably many 
places where at least small returns may be had by hand methods of mining; 
and prospecting may result in new finds which will yield better returns. 

MODE OF FORMATION AND KINDS OF PLACERS 

P lacers are deposits of sand and gravel or other such materials con­
taining gold and other valuable minerals in paying quantities. The phrase 
"in paying quantities" is a necessary qualification, for many gravel de­
posits contain some gold which cannot be recovered profitably by any 
method. On the other hand, certain gravels may be mined profitably 
under some conditions, such as the cost of living at one time, and not 
under other conditions, so that the term is a relative one. At t he present 
time, for example, where there is a premium on gold and a great demand 
for work t hat will at least pay a living wage, many deposits may be con­
sidered as placers which otherwise would be regarded simply as gravels. 

The gold found in placers originally existed in the bedrock as deposits 
of various kinds and usually in areas where intrusive rncks occur. In 
some cases the gold was in finely disseminated particles of free gold; in 
other cases it was combined with other elements. The gold in some cases 
may have been in the free form only in t he upper, weathered parts of the 
deposits and combined with sulphides or other elements in the lower parts. 

4461()-4 



In some cases, also, placer gold has been redcrivcd from t he wearing away 
of hard rocks containing ancient placers. In whatever way the gold 
originally occurred, it has been freed as the result of disintegration and 
weathering of the rock, and sLreams, along with other forces such as wave 
action, have concentrated it to form t he workable deposits known as 
placers or alluvials. Concentration of the gold takes place in many differ­
ent ways. Running waLcr tends to carry away the light materials and 
leave the heavy gold behind; gold transpor ted along with gravel tends to 
sink down through the gravel to the bottom of the stream bed and to 
remain in crevices or other irregular openings in the bedrock or on an 
impervious layer of clay or other material. Flood or flour gold, however, 
which is transported in suspension in muddy water and occurs in the form 
of bar placers, docs not sink through the gravels to be concentrated on 
the bedrock, but forms th in paystreaks in the gravels at about low watcr­
level. Moreover, t he paystreaks arc more unevenly distributed than is 
the coarse gold; they occur locally on the upstream side of bars and at other 
places where alternate deposition and erosion of material has taken place. 

Placers may be moved or re-sorted several times. Bars may be carried 
away by floods and re-formed at other places. Uplifting of the land or 
the normal tendency of streams to cut down their valleys may cause 
placers to be left in the form of benches or old channels and the cutting away 
of these by meandering or shifting of streams fl o"·ing at lo" ·er levels ma)' 
cause a rcconccntration of gold. In the Klondike placer field it 'rns 
frequently noted that the richest deposits occurred where the present 
streams had cut away old stream deposits. In other places the rather 
abrupt termination of a paystrcak in the valley bottom was found to be 
due to the fact that above this point the only paystreak was on a bench 
or in an old high-level channel. Even in the present valley bottom the 
paystrcak may be quite irregular and may not necessarily lie below the 
present stream meandering from side to side; the gravel in the valley 
bottom probably has been worked over many times, for the bends of the 
stream migrate down stream and the valley fia t is constant ly being widened. 
Coan.;c gold passes down through porous gravels an d remains on or in 
crevices in the bedrock and erosion of this bedrock by stream action may 
result in little downstream transportation of the gold. In many cases the 
ve rt ical distance to ''"hich gold bas been transported from its original 
source is greater than the horizontal distance. This has been proved in 
Klondike district by the relationship of t he occurrences of gold in the 
present creek bottoms to those in old channels at bigh levels. On the other 
hand coarse gold cannot sink th rough clayey gravels or other impervious 
material such as talus containing clay, and because of clay adhering to 
the gold may be transported downstream by fioods to be again deposited 
at places where the current slackens. Concentration of the gold then takes 
place by stream erosion of the material deposited. Thus there is a tendency, 
aH in the case of bar gold , for t he richest deposits to be fou nd at places 
where the re has been alternate erosion and deposition and, therefore, 
irregularity in the bottoms of the stream valleys. In unglaciated areas 
such as the Klondike where the streams have worked over on ly the local 
gravels, unmixed with glacial drift, the gold is more even ly di,,tributed 
through the bedrock gravels than in glaciated areas where the glacial 
drift is thick and much of it barren of gold. Probably, a lso, stream action 
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in the existing valleys has continued very mu ch longer in the unglaciated 
areas; the t ime since the disappearance of the glaciers of th e ice age is 
only a few thousand years, so that the streams in the glaciated areas, which 
include nearly all of Canad a except parts of Yukon , arc quite youthful, 
whereas in the Klondike they may he fairly old. 

For placers to have formed, gold must have been presen t in the bed­
rock , it must have been freed from the rock by weathering, and have been 
concentrated by stream action or in some other way. R esidual placers 
arc formed by weathering and erosion of mineral deposits without tran s­
porting the gold from its source. Yrost rich placers are concentrations 
from enormou s volum es of rock and occur in regions that have been worn 
down for several thousand feet to plains of low relief, " ·hich later " ·ere 
uplifted an d dissected by streams. 

Creek placers occupy the bottoms of small stream valleys an d are the 
common est an d most produ ctive placers. In them the gold is in the lower 
fe w feet of the gravels or on a nd in the bedrock in joints and cracks. If 
the gra vcls are porous, nearly all the gold is likely to be on or in the bed­
rock, which may be a false bcdroek of clay or the solid rock. As the pay­
streak8 are irregular t he whole width of the valley flat should be tested. 
Similar placers clo not occur as a rule in the beds of rivers or of streams 
large enough and of suffieicnt grade to transport gravels along their beds 
and to erode their beds; for the gold transported with the gravel is ground 
fine enough to be carried in suspension in muddy water. It is deposited 
on bars to form river-bar placers. In these most of the gold is fin e and the 
deposits arc usually very low grade as compared with creek placers, but 
on some streams the gold is much coarser than on others. 

Bench placers are ancient placers, occurring on benches or terraces 
above the present stream level. They arc remnants of old stream channels 
formed when the streams flo"·cd at a high er level than at present. In 
places the entire channels partly filled \vit h gravels may be preserved. 
These are frequently referred to as ancient or high-level channels. A 
common feature in glaciated regions is the presence of buried or drift­
filled channels alongside rock canyons on the streams. The chann els are 
the olcl beds of the streams. In places, also , old channels have been buried 
beneath lava flo\YS and may contain gold-bearing gravels. 

Gravel plain placers arc formed in broad, flat-bott omed valleys and 
contain gravels that have been repeatedly worked over by streams. Th e 
gold is likely to be moderately fin e and fairly evenly distributed through 
the gravels. The placers are best developed in unglaciated region s where 
stream action has continued for a long period of time. 

Beach placers are formed by wave erosion and concentration of the 
materials in sea-cliffs. As a rule they are of value only in places wh ere 
there has also been some concentration of the gold by stream action. The 
beach placers on the northeast coast of Graham island, Queen Charlotte 
islanch;, are derived from the erosion of glacial drift. The gold is fine and 
occurs 'rith black sand which renders its recovery difficult. Some investi­
gators bold that although the deposits cannot be worked profitably on a 
large scale, fair return s may be had by hand methods in favourable places, 
for example where stream an d wave-action have combined to concentrate 
the gold. 
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DESCRIPTION OF HAND MINING METHODS 

A go ld pan is used for testin g t he value of placer ground a nd for 
recovery of gold from concent rates. It is not ordin arily used alone for 
min ing, as there are other methods t hat can be used to better advantage, 
h ut it is a necessar)· part of the eq uipment of a prospector unless t he 
ordinary 10-inch frying pan with t he handle removed is used. A gold pan 
with a copper bottom is of advantage for the recovery of very fine gold 
like that on North Saskatchewa n river . By rubbing mercury on the 
copper bottom, fi ne gold is retained t hrough amalgamation . 

H,ecover)· of gold by pann ing is based on the principle that t he gold 
wh en brought in to suspension along with sand an d gravel in water tends 
to settle t hrough these materials and to collect in the bottom of the pan. 
This prin ciple should be kept in mind in operatin g a pan . After placin g 
t he pan under 'rnter the gold is freed from any clayey material by break­
in g up any lumps and t horoughly mixing t he materials. When t he material 
has been thoroughly broken up and th e large stones removed, the pan is 
given a slight , oscilla tin g, circular motion that keeps the ligb tcr material 
in suspension and v.·ashes it out of t he pan. The operation is con tinued 
un t il only the gold and other heavy concentrates arc left. If only coarse 
gold is present there is no di fficulty in saving it , an d pa nning may be clone 
rapid!)' and t he gold picked out from the concentrates by ha nd. In the 
case of fi ne gold mu ch black sand is likely to be present ancl the operation 
is not so simple. By cireulatin g a small amoun t of \vater over the con­
centrates the gold may be separated from t he black sand in the pan suf­
fi cient ly to permit of coun tinµ: t he colours; t he gold bein g heavier than 
the sand remains behin d in the form of a tail. Separa tion of t he gold 
from the black sand and other concent rates a nd savin g i t is cl one by drying 
the mixture and blmYing the ligh ter materials a \Yay or , in the case of fin ely 
divided gold , by amalgamatin g it wi th mercury . 

Estimation of the value of ground from the results of panning can be 
made accurately only by determining the amount of gravel washed and 
weighing the gold recovered ; bu t some idea of the value may be obtained 
by count ing the colours or small particles of gold obtained in panning, 
observing their character and comparing t hem with gold the value of 
which is known. Much of the gold fo und on river bars is so fine t hat i t is 
known as flour gold. It ranges from 100 or 200 t o over 1,000 colours t o 
1 cen t and all of i t will pass a 40-mesh screen unless the par ticles are in the 
form of thin , B<tttcnecl scales. Individual colours as small as 500 to 1 cen t 
can be readily r., ..,~ n in a pan even without t he aid of a lens, so t hat one 
should not be misled by t he large number of small colours that may be 
obtain ed by panning in many places, into believing t hat t he gro und is of 
exceptional value. For example, 100 colours t o the pan may me:w that the 
value of t he ground is approximately 30 cen ts a cubic yard assuming 150 
pans equal a cubic yard and that the gold averages 500 colours to 1 cent . 
F lour, or flood , gold as it is sometimes called, is fine enough to be '.Lrried 
in suspension in fl ood walcrs of streams. Gold whi ch passes a l U-mesh, 
and re 'Ilains on a 40-mesh, screen has an average value of 3 or 4 to l cent 
unless t he gold is much fla t tenecl or scaly. Alluvial gold is always alloyed 
with r:,1lver and ranges in value fro m about $12 to nearly $20 an ounce, the 
valu e of pure gold being $20 .67 an oun ce. There is no difficulty in saying, 
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by means of a rocke r or in sluice boxes, go ld that is coarse enough to be 
held on a 40-rnesh sc reen, bu t flour gold can be recoYe red economicall)· 
on ly by amalgamation wi t h merc ury . It is important , therefore , before 
atte mpting to mine to determine the character of the gold a nd t he approxi­
matr val ur a cubic yarcl of t he ground. 

A. Box.48S.:18xl8." 
B. TrC?Y:Bottorn oriron conta1ning/.?'holes. 
C. Apron:Burlaprnounted1n fi>arne . 
D . RocA-ers: To rac1!itate rocK!ng. 
E. Handle. To rocA- w/th . 
r. R;,rrle s:rorcatchinggold. 
C . %2 holes in er~ 
/-/. Cleats holding T'rame 1n place. 

Course or material 
through rocker 
All %"lu;nber 

Dirt and watee are put into B and machine 
rocked by handle. Water and sand and g o ld 
pass theoughholes onto apron Cwhere 1nost 
black sand and gold is caught, then 
over rit"t"les ry which more gold 
1s caught, thence to waste. 
Material r>erna1"n1'ng /n B 1S 
thrown out and C is 
rernoved and vvashed. 

F 

E 

__ ___ <_--,~- - --- - -- - ----

Ground, sli_ghtjy sloping 

G::3"C. 

D 

E 

F urc 7. Diagrn111 illustrnt ing construct ion and m od e of opr rn lion of a roti<<'r 
(after J . D. Galloway). 

Hockers (See Figure 7) are of many forms and sizes depending ipon 
the size of gold to be recovered and on other factors. T he rocker hand le::: 
about 1 to 5 cubic yards of material per 10 hours , its capacity clepe1~rling 
upon '" '°le size of the gold and t he amo unt of clay present. The gold 11·1 ;t 
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be \\'ashed free of clay . Coa rse go ld is easily saved , whereas ve ry fine go ld 
may be carried in suspension in di t"l".y water and pass ! hro ugh the rocker ; 
t he gra de or slope a t whi ch th e rocker is phced must be small if there is 
mu ch clay and the go ld is fin e . F or t he recovery of fl our gold it is necessary 
to use instead of canvas fo r the a pron a pi ece of bla n kct or some mate ri a l 
lhat has a nap on it t hat wi ll re tain t he go ld ; th e lower pa rt may con­
sisL of a co pper ama lgamat ion pl a te on whi ch mercury is ru bbed to catch 
a nd reta in the gold . Co pper plates as a rule arc sil ve r pl ated to render 
t hem more effi cient. lf bot h coarse a nd ve ry fin e go lcl a rc prese nt t he 
fo rm er can be caught in fo lds in t he canvas apro n ; t he canvas is not 
stretched t igh t, but allowed lo sag so as to fo rm one or more open fo lds. 
Eve n t he best equipped rocker is not as effi cien t as the gold pan but prob­
ab ly is mo re effi cient th an a ny large-scale opera ti on. In operat ing a rocker 
it is im porta nt t o hear in mine! t hat recovery of a max imum amoun t of go ld 
in a given Lime is '"h aL is desired , not necessaril y recove ry of a ll t he go ld : 
speeding up of the operat ion, fo r example by in creas in g Lhc gracl e of lhc 
roc ker , may cause loss of so me of t he fin est of the gold bu L cause a larger 
to ta l recove ry. lL is true, of co urse , t hat some ope rat ors arc mu ch more 
s uccessful t han oth ers a nd tha t fo r successful operat ion a cer tain amoun t 
of expe ri ence a nd care i.· necessary. 

F or t he operat ion of a roc ker su ffi cient water is required to t h orough!~· 
\\·a h lb c grnYel. Jf necessary it can be used over a nd ove r, but c:lcan \\"alc r 
is preferable. T he gravel is placed in t he scree n or g ri zz ly a nd water poured 
over it. At t he same l ime t he rocker is shaken ; th e mot ion is a [\U ick je rk 
wi th a, uddcn to p. J udgmenL m ust be exercised in t he use of wa ter. If too 
m uch is used t he fin e go ld is washed over t he riffl es, yet suffi cient m ust be 
used lo wash t he grave l clean a ncl remove t he clay. The concen trates 
m ust not be pcrrni tlcd to bu ild up so as t o ovcrlop the riffl es, bu t should 
be removed from time lo time a nd t he canvas or apro n rinsed off in a t ub . 

f-1 1ui cc boxes int o which a st ream of water is !eel a nd whi ch arc equi pped 
wi th riffl es fo r saving t he go ld arc by far t he comm onest and most effi cient 
means of minin g a llu via l gold by ha nd met hods, because lumber fo r the 
boxes c:tn be hc\\·n out with t he whipsaw eve n in the most rcmolc distri cts 
an d mu ch la rger amoun ts of groun d can be ha ndled by l heir use t ha n by 
any other sim ple meth od . As a rule t he boxes arc 12 feel long, 12 inches 
wide, and 12 in ches deep, bu t lhc sizes de pend partl y on t he lu mbe r avail­
ab le. One encl of each box may be na rrower than the ot her, l hus permi tt in g 
te lesco pi ng of t he boxes, but thi s is not necessary if join ts can be made 
wa ter tight. The boxes may rest on the groun d, buL as a rule a rc elevated 
on t res tl es or on boulders to provide fo r disposal of tailings or waste, and 
to maint a in a grade of a bout 6 in ches for each 12 fec L of slui ce. T he grade 
may be somewhat less if lhc gold is fin e a nd there is a la rge sup ply of water. 
~u ffi c i c n t water , preferably enough to fill the boxes abou t ha lf fu ll , should 
be available, ot herwise it is use less to construct the ·luicc. I n order to 
lead t he water in to t he upper encl of t he boxes it may be necessary to clam 
lhc st ream or lo bring water so me li tt le distance by means of a d itch or 
flume. In order to mi ne the bed of a creek iL may be necessary to d ivert 
the creek ; t he extent of such operations depends upo n t he value of the 
gro un d , whi ch if possible . ho uld be determined beforehand . \'cry exten­
sive opcrnt ions may be ca rr ied on by hand met hods, in fac t lhc g reat bulk 
of t he go ld in t he h.lon dikc \ms recovered by simple hand met hods. 
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Hiffl rs for the slui ce bows can be const ru ctrd of ma ny diffrrrnt t hings; 
wooden blocks, ex panded metal , ang le iron , poles rnn lcngf hwise of the 
box, crossbars of wood or met al, an d even sto nes a nd boulders. Th ey should 
not be fastened permanently in t he box, as i t is necessary to remove them 
for the cl ean ur. They may be held in rilace by nails that a re not driven a ll 
the way in from~ the s id es or by wedges. They may be placed in one or 
more boxes depending urion the a mount of material to be handlrcl a nd the 
size of lhe go ld . Fine go ld requ ire rnorr lime t o se lllc. 

In operat ing the slui ce thr grave l is shovelled into lhr boxes a nd the 
coa rse mate ri a l removed with a fork or the gravel is shove lled into a grizzly 
at the hrad box an d t he watrr rnn over it , the oversize being raked or 
shovellccl to o ne s ide . Whe n fin e gold is present mercury may be placed 
hack of f he ri fflcs in t he boxes nca r th e cl ischarge encl of t hr s lui ce , o r t he 
fine ma terial s may be scree ned off at 1 he discharge encl and mad e to pass 
ove r a n alllalga rnating plate or ove r burlari tables. lf t he gold is coa ted 
with a film of clay or some ol hrr materi a l such as iron oxide i t ,,·ill not 
a malgamate. If may sometimes be clea ned hy lye made hy leaching wood 
ashes. 

The clea n up of thr sluice or recovery of the gold is clon r by removing 
f hr riffles and allowing a sl ream of water, just la rge e nough lo wash the 
heavy , a nds, to flo\Y dO\Yn thr s lui ce . The clran, coarse go ld is pi cked up 
or scooped up and lhe finer co nrcnf rates was hed into a, tub or a go ld pan. 
If mercury has been used in t hr boxes or is used lo se parnf r the gold from 
the heavy sa nds, the amal12:a111 is so ft ened with an excess of mercu ry a nd 
the mixture sf irred so as to rau e the base mate rial to ri sr to thr surface 
where il can be skimmed off. The excess mercury is removed from the 
cleaned amalgam by squeezing through a chamois skin or stro ng , cotton 
cloth . H rf ort i ng of th e ama lgam removes f he me rcury . Th e prosprctor 
us ua ll y heat s the am a lgam on a shove l over the fire to drive off the mer­
cury . Thi s should be clon e ouL of doors, as t he furnr s of mrrcury a rc very 
poiso nous. Plat in urn docs nol a111a lgarnaf e \\'ith gold; it 111 ay lie separated , 
if prcsr nf , from t he other conccnfralrs by ca reful pannin12:. 

DESCRIPTIO~ OF PLACER FIELDS IN CAKADA 

c:EC\EHA L S'l'Al'E~!ENT 

So nrw placrr gold field has brrn found in Canada s ince f li e discovery 
of t hr Klondike and AUin gold firlcl s over thi rt y years ago, liu L man y find s, 
a few of t hem of considerab le importance, for example C'rdar crcr k in 
Ca riboo di st ri ct , British Columbi a, have been made in th e old placer mining 
a rras . Other di sco ,·erics of importance proba bly will br made in these 
fields eve n if new fields arc not fo und. It may be of val ue, in t he search for 
new find s, to co nsider t he various ways in \\'hi ch placer gold occurs in the 
old fields, for the m odes of occu rrence furni sh clues as lo how to prospccL 
fo r other depos its. ".\Iorcovcr , the besL kno\Yll a nd ri chrst place r fields 
probably offe r the best op porLuni ty for mining by ha nd methods, though 
t he rcLurns in many cases may br exceedingly sma ll O\\·ing lo the fact that 
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mining in a ll the areas has been carried on for many years. Although the 
production of placer gold is on ly a small fraction of what it formerly was, 
it has been markedly increased during the past two years, both in British 
Columbia and in Yukon , owing to greater activities in these old fie lds and 
not to any new discoveries of importance. In connexion with any proposed 
attempts at mining, however, it should be borne in mind t hat placer 
ground of value in any of the mining fie lds is likely to be held by individua ls 
or companies under some form of title, and that it is by no means easy to 
find places where even a Ii ving wage can be made by hand methods, even 
if the ground is open for staking, unless one is fortunate enough to discover 
a gold-bearing creek that has not previously been mined. 

Th e placer fields of British Columbia lie along a broad belt bct11·ccn 
the Coast mountain s on the west and the Rocky mountains on the cast 
and northcast. They include Tulameen area and isolated creeks such as 
Rock, Bounclar;.· , and \Vile! Horse in the southern part of t he province , 
t he important Cariboo district in the central part , Omineca a11d P eace 
River areas in the north east, and Cassiar and Atlin districts in the far 
north and northwest. In Yukon, also, the main placer field , the E:lonclike, 
li es in the interior plateau region bordered on the 11orth , east, and south 
by mountain ranges. A notable feature , which should be taken into 
consideration in the search for other fie lds, is that nearly a ll the important 
occurrences a rc in the plateau region s that have been deeply dissected b;.­
strcams and not in rugged mountain areas. Some of the placer fi elds, for 
example, the 11·011-known Barkcrvillc district in the Cariboo, arc so dccpl;.­
trcnched by streams that they appear to he mountainouH. Nevertheless 
there are numerous, flat , upla nd remnants and the general appearance of 
t his area is quite different from that of the rugged Cariboo mountain s to 
t he cast, in which no placer gold has been found. The reason 11·hy placer 
gold is found in the plateau areas and not, at least so abundantly, in the 
mountain areas, appears to be because the uplands or plateau r emnants 
arc old surfaces that have been produced by streams eroding away great 
thirkncRses of once overlying rocks and, therefore , on these su rfaces there 
was concentrat ion of heavy mineral:; from the erosion of possibly several 
hundreds or even thousands of feet of bedrock; when uplift occurred or 
for some other reason the pre.sent streams eroded their valleys in the old 
erosion surface, new concentrations took place in the bottoms of t he 
valleys. On the other hand , in the mountain regions there 11·ere no old 
concentrates and t he graclientr> of t he streams are much steeper, so that 
any concentrates produced may be ground up and tranF:portcd out of t he 
region and the concen tratio n remaining may be only of the mineral in the 
limited amount of rock croc!cd by the streams. Of course the rock must 
have been mineralized to some extent else there could be no co ncentration , 
a nd it is conceiva 1]e that placers may occur in mountain regions where 
the rock is heavily mineralized. Fine gold may be transported by rivers 
for long distances a nd important bar deposits may occur in rnountainom; 
areas, for example on the 1011·er Frai:;er near Hope, so that the above thco­
ret ·al considerations apply on ly to the oeemTcncc of fairly coarse gold. 

A sl ucly of the geological map of \Yestcrn Canada furnishes other 
evidence . \r the placer fi elds arc discontinuous and 11·Iiy certain areas 
arc much more favourable than othcr.s. For example, in the Hocky 
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mountain s the bedrock consists largely of limestones " ·hi l'h arr not min er­
alized to a1i:,· great extent. On the \rest the great Coast Eangc batholith 
itself is largely barren of min erals, though it an d man>' other intrusives 
probabl>· caused mineralization in the rocks sunounding them. The great 
lava plateaux northcast of Carihoo di.strict are unfavomablc as the>· are 
areas of cl epof: ition of barren rock rather than areas of erosion. On the 
other hand . Cari boo and other districts are favourab le because they arc in 
parts underlain by ancient slates and schists minerali zed by intrusions of 
igneous rock:::. 

A feature of importance " ·hic:h distinguishes the placcril of the I\:Jon­
clikc fi eld in Yukon from those in British Columbia is that th e former a rc 
in an unglaciatcd area, \Yhereas the latter were greatly and adversely 
affected by glaciation during the Plcistocene or last ice age. Th e effect of 
glaciation in general was to erode the pre-Glacial placers in th e va lley 
bottoms and to scatter the gold and mix it \Yith the glacial drift. A few 
\\·ere prei::crvcd in narrow val leys which happened not to be severely 
glaciated or which lay across the general direction of glarial ic:e movement 
so that the bottoms of the vallc»s were not ernclccl. These old placers, 
however, as a rule were deeply buried beneath glacial drift. Place rs in 
the unglaciatcd Elonclikc region , therefore , were much more favo urably 
situated than those in British Columbia, and " ·ere the richer. The action 
of the ice-sheets in scattering of the placer gold was far more pronounced 
in areas of lo'" relief, such as t he Canadian Shield , than in mountain areas, 
so that, as a rule , in these areas no ancient g;olcl -bearing gravels arc fo und . 
In a few places, howcYcr, for example in Beauceville area in Quebec, ancient 
g;olcl-bearing g;rawls were preserved in spite of glac:iation, probably because 
they Jay in valle»s tran sverse to the d irection of movement of t he icc­
sheet. 

YUKON 

Prospeding for place r gold in Yukon territory \Yas rarriccl on for at 
least fifteen years prior to the diseoYcry of the Klondike in 1896. From 
this field the main production of placer gold in Canada has come. Pro­
duction reach ed a maximum in 1900, when it exceeded $22,000,000. 
Discovery of this remarkably rich field was delayed because attention 
had been clircctccl to the larger st reams such as th e Yukon , Ste \\·art. and 
Big Salmon, wh ere on ly bar gold wa.3 found , rather than to t he small 
streams, from whic:h the bulk of the gold in the J\lonclikc has come. 
Bonanza creek, for example, one of the most importa nt n ecks of Klondike 
district, is a comparatiYcly small stream even near its mouth , where it 
measures about 15 feet in width a nd 3 or .J. inches in depth . It flo\\·s 
through a valley flat 300 to 600 feet wide, bounded by :teep slopes. Creek 
gravels 4 to 8 feet thick, extended across the valley bottom and were over­
lain by a few feet of frozen muck. The valley proved prnductivc for 
about 13 miles ancl yielded in the part about micl-lcng;th over $1,000 a 
running; foot of valley. The fact that the creeks have proved vf n .. urh 
greater value than the river valleys may be of significance in the search 
for new fi elds, eYen though it is scarcely to be expected that a• 1 such rich 
creeks as Bonanza remain to be discovered. 
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Placer gold has been produced from the Fortyrnile, Sixtyrnile, j\fa~·o, 
Big Salmon, and Eluane areas (Figure 8) in addition to the I\:Iondike and 
a number of isolated creekR. E:lonclike area is ear;t of Yukon river in 
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Figure 8. Index-map of Yukon showin~ ung lac iated a reas (pattern of ruling) and location 0f prin­
c ipal placer go ld areas. 1, J.\:londike; 2, Fortymilc; 3, Sixty1nile; 4, ~[ayo; 51 llig Sa lmon; 
6, Kluano, 
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latituclc 60 clcgrees north and is bounded in a general mi,y by Yukon river 
on the \Yest, hy E:lonclike 1-iYcr on the north, by Flat rreek, a tributary of 
the E:londikc, and Dominion C'rcck, a tributar)' of Indian river, on the 
cast, and by Indian rinr on the south. The area includes about 800 
square miles. 

I\:Jondikc districtt is an upland or plateau thoroughly dissected by 
stream valleys. Yic,Ycd from a distance, the district has a hilly or even 
mountainous aspect, hut in reality co nsists of a se ries of long, branC'hing 
ridges separated by cleep valleys. Most of the ridµ;e s originate at or near 
the Dome, the topographic centre of the district, and th e high est point in 
it. Th e Dome is 19 miles southcast of Dawson and about midwav bet \\·een 
India11 an cl Elonclikc rivers. It has a height of about 4,250 feet aboYc 
the sea, 3,0.'iO feet above Yukon river at Dam;o n, and about 500 feet 
a bow the ridges at its base . It is the principal drainage ce ntre of the 
district; from it several of th e gold-bearing creeks radiate. Subordinate 
drainage centres occur at other places. 

The area iR underlain hy roC'ks ranging in age through the greater 
part of the geological scale, and presenting extreme Yariet)' in stru cture 
and compoRition. Th e rocks consist dominantly, howe,·er, of va rious 
schistose morn hers that arc believed to ]Jc Pre cam brian in age. These 
have hee n repeatedly pierced , at \Yicl ely separated periods, by igneous 
intrusions. Th e older roC'ks arc in places overlain b)· Terti ary sediments 
and vokaniC'8 and hy 8U]1crfiC'ial aeC'urnula tionH. Th e oldest ancl most 
important formations co n8ist of r;chists, partly of clastiC' a nd parlly of 
igneous origin. The prinC'ipal producing creeks of the distriet tn1vcr~c 
the area occupied h)' th ese schis ts. 

Elondikc district \rnS not glaC'iatcd ; th e gold-hearing µ;ran ls arc not 
coYerccl with µ;laeial drift as if:i generally the c:asc in glal'i tticd areas, a nd 
" ·ere not disturbed or eroded b)' oYcr-ridinµ; of the il'e-shcf't. Th e 
Pleistoeenc glaeicrs in the surrounding region s extended do\\'n Lewes riYer 
only ar; far as H.ink rapids and left the I\:londikc and a surrounding area 
free from glaciation (Fiµ;ur c 8). A thick covering of clccomposed roek, 
ur;uall)· intermingled with slide rock or talus, man ties the valley slopes 
nearly every \\'hcre in the un glaeiatecl area. ::.\Iu l'k or frozen bog which 
has a maximum thi ekll css of about 100 feet is a diaradc rist ic feature of 
t he district . It is bcinµ; formed at the present time, owing c;hicfly to the 
fact that the mean annual temperature is a few degrees below the fre e;:ing 
poin t and the ground , therefore, is permanen tl)' frozen, except in fayour­
ablc places, and this )Wevents des truction by oxidation of. the rather 
abullClant marsh vegetation. The thickness of th e fro zen stratum includin g 
t he fro;:en mu ek varies from a few feet to over 200 feet, a nd is less on the 
riclµ;es than in the Yalleys, and on so uthern than on northern expos ures. 
H.unnin g \Yat er is al\\'ays r<tru ck below fros t-line in the valley bottoms 
and th;~ may l'ausc diffil'uh.· in t esting th e dee p ground by sinking shafts. 
Th e ,·ui..rner heat has litt! 0 effect on the frozen layer except in the few 
plal'es \rherc the surface is unprotected by moss. GraYel beds exposed 
to the sun thaw out to a depth of from 6 to 10 feet, and gravels over \\·hich 
or through which \rnter f.o \\'S arc not likely to be fro zen. The depth of 

1 Tt c general dcscriJltiorl here given of the Klondike gold ficlJ ~. is based on n. G. ~fcConnell's re1>ort s on the 
district. 
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the frozen gro und in l\Ia>·o district (in the glaciated region ) is at least 
400 feet in places. Frozen ground probably occm s at least locally to some 
extent throughout nearly the \\'hole of Yukon terri tory both in t he glaciated 
and unglaciated area . 

A cross-section of any of the gold-hearin g stream Yalleys in the 
I\Jondikc usua lly sho\\·s a comparatively narrow inner valley, bordered on 
one or both sides by wide benches beyond which t he sm facc rises gradua l!» 
to t he crests of t he in ter-valley ridges. Th e benches arc fragments of old 
, ·alley bottoms partly destroyed by the excavation of the present valleys. 
~arrow t erraces occur in pl aces bct\\·een t he level of th ese old channels 
and the lcYel of t he present stream. Aurifcrous gravels occur on the 
present valley hottom R, on t he rock benches cut in to t he va lley sides, 
and on the preserved partR of t he old high-level benches of cha1wc ls. 
These deposits may be classified as fo llo'"S: 

( Gulch gravels 
Lo\\'-lcvel gravels ..... ... .. . . ... . . . .... .. 1 Creek gravels 

l River gravels 

Gravels at intermediate levels........... .. Terrace gravels 

High-Jew! gr:n-els . .. ........ . ..... . .... . . { ]~ivcr gravels 
\\'hitc Channel gravels 

The creek gravels arc the most important and fioor the bottoms of t he 
valleys to depths of 4 to 10 feet. Th ey rest on bedrock and the gold in 
many places extends clown cracks and join ts in t he bedrock to depths of 
2 to 3 feet or even morn, so that in minin g a Jew feet of bedrock must be 
removed. The gulch gravels occupy smaller t ributary valleys and t he 
upper parts of the main cTcck valleys and as a rule arc overla in by a ron ­
siderable t hickn ess of mu ck. River gravels contai ning gold in paying 
quantities oec ur on t he " ·icle fiats bordering the lower part of Klondike 
river below the mouth of Humber creek. These gravels have been enriched 
by deposition of fin e gold tran sported by ric h t ributa ry streams an d by 
deposition of coarse gold derived from former extension s of the high-level, 
\Vhitc Chann el gravels, wbieh were eroded a \\·ay as a rc::;ul t of t he deepen­
ing of IClondike Hivcr valley. 

Terrace gravels occur on rock benches eu t into the steep slopes of th e 
present valleys at various levels. The benehcs arc irrcgtdar in di stribution 
and arc rem nants of valley bottoms formed wh en the fitreams fiowcd at 
higher lcvcla than the prci::;ent. The gravels are very similar to t he creek 
gravels, but sho\\· more wear. As a rule they arc ovcrlai11 \\·ith muck . 

High-Icnl river grawls, usually at an elevation of from 200 to 300 
feet above the valley fiats, occur at various points a long hlon ciikc river. 
They have a thickness of 150 to 175 feet and co 11 sist of well-we ., >1ebblcs 
clcriYcd in large part from t he \Yestern slopes of Ogi lvie range. 1 ·aycls 
as a rule carry only slight values, but below th. mouth of Bona c: rcck 
they haY cen cnriehcd all cl in places contain gold in commercial q titics. 

T he , 11ite Chann el bench or hill gravels ar0 t he oldest in the strict. 
They occ m on benches and in old channels hor ' "ing the present .dlcys 
at clcvatio1rn of 150 to 300 feet. Th eir distribu 'l is irregular, as la rge 
portions \rcrc destroyed during the deepening of ; ·a ll eys. Th e deposits 



range in \Yiclth from 100 feet to more than hal f a mile, and in thiclrn ~ ;:;s 
from a few feet to nearly 400 feet. Th e)· are very eompaet, the bcclcling 
planes as a rule are ineonspicuous, and there has bee n no sorting of the 
C'o nstituents into beds. The gravels consist chiefly of rounded pebbles 
and rounded and suba ngula r boulders of vein quartz in a matrix of little 
\\·orn quartz and scrieitc. Un like the creek and gulc:h gravels they appear 
to be destitute of vegetable and animal remain s. Loo:;:ely-hcclcled, yellow 
gravels, containin g a Rmaller riroportion of quartz than the ordinary " ·hitc 
variety, in plaecs overlie or arc intcrbcdclcd \ri th t he white gravels. They 
arc seldom productive. The \Vhite C han nel graYcls arc evidence of a long 
period of erosion during which the main conecntration of placer gold into 
dcfini tc payst reaks took rilacc. Practically all tbc gold in the present lo\\·­
lewl valley flat s \ l'aS derived by rceonecntration from the higb-lcvel 
gravels. 

The age of the \Vhitc Channel gravels has not been determined, but 
they probably elate baek to the Plioecnc at lcaRt. They were certainly 
clcpositccl before the advent of t he present severe climatic condit ion.:;, as 
the "·hole co l oration is large ly clue to the leaehing of the greater part of 
the iron by eirculating \rnters, a nd this must haYc taken place before they 
were permanently frozen. The fossil remains of mammals in t he low­
lcYel creek and µ;uleh grawls indicate that these gravels arc Quaternary 
(Pleistoccnc and Recen t) in age. There is no vcr)· definite evidence as 
to the age of t he intermediate terrace gravel and the high-leve l river 
gravels, but juclginµ; by t he unwcathercd character of the high-level river 
gravels and their derivation from Ogilvie mountains-\1·hieh was probabl)' 
a resul t of mountain glaciation- it seems probab le that these grave l!', as 
well as the intermediate terrace grawls, arc of Quaternary age . 

In t he Klondike t hree main co nditions ae<'Olln t for the extreme rif'h­
nes,.; of the placer deposits. (1) the bedrock is min eralized ; it contain::; 
numerous quartz vein s carrying sma ll amounh; of µ;old. (2) t he area i. 
a deeply eroded plateau remnant; probably scwral thoui'an cl feet of rock 
have bee n removed by stream action and the gold it contained was con­
centrated in the gravels formed from the more resistant rocks sueh as 
Yein quartz. (3) the area has not been glaciated ; conscq ucn tly wh atever 
gold became eonccntratccl in t he stream gravels remained there a nd \Yas 
not swep t a way or scattered by glacial ice, nor buried under bo ulder c:lay 
or other glacial accumulations. 

Conditions in Big Salmon and ::.Iayo areas, the chief districts oui1-;idc 
of the E:Jondikc to which attention has been di rected during t he past few 
years, arc different from those in the Elonclikc because these areas have 
been µ; laciatcd. ::.tfany of t he old stream channels arc buried beneath 
gla('ial drift and the present stream gravels are difficult to min e because 
of the rn 'ic11 cc of boulders and abundance of glacial drift. Owin g partly 
to t l J iffi cultics production from the glaciated areas has been small. 

rng the past f,_ w years mining operations have been largely 
rcst.1 J to the Elonclikc, and most of the gold has been won dredging 
on tl i\:londike River fiats and on Dominion creek and by b 1rauliC'king 
of tr <1igh-levcl Wh ite ....;hann cl gravels along th e lower par of Bonanza 
('reek and i11 the chan11c 1 extending through to E !o11dikc H.ivcr Ya!lcy, and 
at other plaC'cs. Since \JlC discoYcry in 1919 that the cost of thawing the 
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frozen ground " ·ith cold water is about half that of steam t ha wing there 
has been a great Raving in t he cost of dredging ; some has been cl one for 
as lo\\· as G~ cents a cu hie yard , so that large quantities of low-grade 
gravclR, 'r hich were formerly thought to be unworkable, have bee n mined 
at a small profit. The problem of profitably working large quan tities of 
low-grade gravels in bench es too high above the water-levels to admit of 
operation by floating dredges, and not sufficiently elevated for hydrau lic:k­
ing, has not yet been solved, although electrically operated traction shove ls 
introdu ced in 1925 appeared to be successful for a time. 

If mu ck is not interbedclcd with sand and gravel it can be excavated 
with a pick with out being t ha\\·ccl. Otherwise t hawing is necessary and 
may be cl one with heated rocks covered with moss or Rome other material 
so as to retain the heat, by means of wood fires or ''"ith hot or cold water 
using " points" or pipes t hat arc driven to bedrock and the water or steam 
forced into the ground. Ground sluicing consists of diverting the stream 
and using it to erode the overburden and concentrate the heavy minerals in 
t he 12:ravels. Thie; 'rork is best cl one in t he spring by taking advan tage of 
the freshets. l\Iu ck and ground ice arc easily t ha \\·cd by the flood water:;; 
t he upper gravels are sluiced off and the pay gravels shovelled into boxe.· 
a nd sluiced in the ordin ary way. The pay dirt, " ·hich may be min ed clming 
t he winter and piled at t he surface , is shovelled into boxes a nd washed, 
after it is t ha,Yecl in the spring, the boxes being placed high enough to 
provide for disprn:;al of the tailings. The self-clumping carrier spcciall:-· 
designed for the Yukon ma:-· he used to hoist t he dirt from t he bottom of 
t he shaft to the clump or sluice box. The frozen ground is of advantage in 
mining as there is no trouble from the inflow of water and tim boring as a 
rule is not nccessar)' . On the other han d, an d especially in the glaciated 
areas 'rherc t he pay gravels may lie at a considerable depth below the 
frost-line, there is generally a strong fiow of water \\·hich may prevent 
mining or adequate teRting of the ground. 

llRITJSH COLUMBIA 

The placer field s of British Columbia (Figure 9) arc only briefly 
described here, as a ll of t hem arc referred to in Bulletin Ko. 1, 1931, pub­
lished by the D epartment of Min es, B.C., a nd in other available publica­
tions. 

Allin 

This district, 'rhich lies in t he extreme nortJrn·est corner of Briti:;h 
Columbia, became known as a productive placer gold c:amp in l 898 at the 
t ime of t he I\.londikc n1 :;h. The gold 011tput in 1899 amo un ted to $800,000 . 
From 1900 to 192-± the annual production was from $150,000 to $530,000 ; 
sin ce 192-± it has been about $50,000, but wa:; somewhat greater in 1930 
and 1931. 

The area is a clccply eroded an d glaciated plateau region borclcrccl on 
the ''"est by the rnggcd mountains of the Coast range . The general eleva­
tion of t he valley bottoms ii:i abo ut 2,200 feet; that of the mountain tops or 
plateau is 5,000 to 6,000 feet . 
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Th e bedrocks underlying the a rra presen t gr rat variety in st ru cture 
ancl composition , and range in age from P a l::cowic to Plcistoccnc. Th e 
only stream s in the district t hat have been found to he gold-bearing to an)' 
great cxtrn t traverse an area on t he cast side of Atlin lake t hat was not so 
heavily glaciated as other pa rts of t he region , a nd that is underlain by 
greenstonc, bi otite, and actin oli te-sehists, pcriclotitc, magnesite, a nd 
serpentine. Th ese rocks contain quartz vein s and zo nes minerali zed \rith 
iron, lead, and copper sulphides, and carrying 8rn a ll amounts of gold. Th e 
placer gold rrohably was derived from t he " ·caring a 'Yay of large masses 
of the country rock and t he included vein s and min eralized zones. 

Th e :wrifrrou8 fltream gravels arc of t\YO kinds: (1) yc llo\Y , mu ch 
clccomposc cl graYels, that a rc trnu all)' lmriccl beneath glacial drift; a nd (2) 
gravels formed by stream erosion of the glacial drift and included masses 
of ancient gold-bearing gravels. Th ese gravels in many cases rest on a 
false hedro('k of boulder clay and t here is no gold in the boulder clay or 
on the t rue bedrock beneath it. In a few places auriferou s gravels a rc 
reported to occt1r beneath basalt and t uffs t hat probably arc Plcistocenc 
in age , bu t t hese gravel. ha\'c not been j)l'O\'Ccl to br of much impor tance. 
Profitable placer mining eit her by clrcclging or by hydnwlicking is rendered 
un certain b)' the occ urrence in pl aces of an o\'crlrnrdcn of barren glacial 
drift and the presence of numcrnu s houlclcn:; and bould er clay , so that 
careful testing of thr grotrnd iH nccesi'ary before any large-scale operations 
arc urnlertakcn. It is general ly hclcl t hat there arc s till some posflibilitics 
fo r successfu l hydrauliekin g in t he a rea and bu t li tt le chance for minin g 
h)· hand methods. 

Cassior 

Th e main gold-produ cing pa rt of C'af<s iar di1;trid in northern British 
Columbia is D ease Lake area, "·hieh lies jl!St north of t he Arctic divide aml 
drains north by D ease ri\'cr into the Liarcl. The area is an old plaC'c r fi eld 
that " ·afl di1;covercd i.11 J 872 an d reached its maximum proclu eLion l\rn 
)·cam later. The total gold production from CasHiar amounts to about 
$5,000 ,000, of whieh nearly four-fifths was proclu ccd in the seventies and 
a bout one-fift h sin ce t hat time. Al t hough placer mining has been earricd 
on a lmost eontinu ously sin ec the discovery , the gold produ ction has gradu­
a ll)· dcc·li11cd and in 1923 an d Hl2-I- " ·as practically nothing. The dis­
eoYery in 192-1- of C:olclpa n Creek , about 20 miles cast of D ease lake, resulted 
in a furtl1cr small produ ction. In acl cliti on, hydrau lickin g on D ease creek 
\\·ill probably ensure a sma ll output of gold for several years. 

The main gold-prod ucing erecks were D ease, Thibert, and i\IcD amc 
f!o \\' ing into D ease lake an d D ease r iver fro m t he west. Hock benches 
and abanclonccl stream channels occur along t hese creeks at various heights 
ahoYc the present creeks, and cal'l'iccl gold-bearing gravels overlain in 
places by considerable t hick ncsscs of glacia l drift. The gold found in t he 
present ('l'eck beds was derived from t he old channels. The origin a l source 
of the gold probably \\·as quartz-sulphide veins. In places in the area 
cast of D ease lake, and a long Stikin c river abo\'c T elegraph Creek, stream 
gravels unclcrlic basaltic lavas which arc Plcistoccnc in age. These graYcls 
ha\'c not been proved to carry go ld in commercial quantities. 
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Cariboo 

The Cariboo gold field s lie cast of Fraser riwr in rcnt ral British 
Columbi a. Th e main producing areas arc in the vicini ty of Barkcrvi llc 
and in th e u ppcr parts of Qu esnel rivc1" Th e first gold discoveries in 
Cariboo \\·ere mad e in 1859 an d J 860. The total gold produ ction is approxi­
mately $-15,000,000. After 1863 the produ ction gradually dec lined , bu t as 
la te as 1915 it \YaS $300,000 . Th e possibilities of the district have not been 
exhausted an d deve lopment \\'Ork indicates a probable gold production of at 
least $100,000 a year fo r several years to come. 

Cariboo district is a deeply dissected a nd glaciated upl a nd region. 
The upland areas ra11gc in elevation from G,500 feet dmrn to 3,500 feet; 
the Yallcy bottoms of the main streams from 2,000 feet to 4,000 feet. 

Th e f.!:o ld-bcaring gravels of Cariboo may be classified as fo llo\\'s: 
(1) An cient stream gravels resting on bedrock in t he \'alley bottoms a nd 
on rock benches or old challn els, and usua lly buried ben eath great or small 
thicknesscs of glacial drift. (2) Intergl acial stream graYels, usually over­
lai n an d underlain b)- glaC"ial drift. (3) G lacial out wash gravels filling 
stream valleys and derived in part from pre-existing aurifcrous gravels. 
(J) P ost-glacial stream graYcls, derived mainly from erosion of the glacial 
drif t an d older a urifcrous graYcls. 

The main gold-producing parts of th e clil'trict arc u ndcrlai n by a sc ric. 
of rocks consisting of quartzite , slate, schist , a nd limestone, that probably 
a rc Precambrian in age. These rocks arc cut in places by irnmerous, small 
quartz-sulphide veins which in man y cases contain free f.!:Olcl in t heir upper 
oxidized parts. Th e place r gold was originally derived from t he gradual 
''°e.aring a \Yay of great t hi C' kn csses of t hese country rorJ.~ s and includ ed 
VClll S. 

P rwser R it-er 

Tb e placer gold found along Fraser rinr at intcrvab from about 20 
miles above Quesnel to below H ope \Yas derived , in large part at least , 
from erosion of the glacial drif t overlying t he bedrock. The river in places 
has cut down t hrough 500 feet of these surface deposits, so that th ere has 
bee n concentration from a la rge amount of material a nd , as the riYcr is 
still eroding these deposits, t here is :::ornc rcnc,,·ai of the µ;o ld in the bars 
that \\'ere mined for many years. Th ese bars yielded several million s of 
dollars in the t wo years follo\\'ing the discovery in 1857 of gold on, as held 
by some authoritieR, Thompson rive r near Kieoarnen , or, as held by others, 
at Lytton near the junction of the Thompson and Fraser. The gold 
ocet1rs in sand and grave l in t he banks an d b'trs exposed at low water a nd 
some occurrenees differed from >thers in eh ractcr and mode of ori,..;in . 
Hills bar near Yale, which has pi 'tbly affor l more gold t ha n any u, 1c r 
Jorality or " Frase r, lies at th. ot of Fr -.: r canyon. vVhcrc t he cur-
rent slack'- the material tran, '8u '.1 1gh the canyon is deposited 
and gold w:, lcpositcd along wi sanCI and gravel a nd \\' as scattered 
throuo-h it. Jrnewh at similar ons exist h0 low other C"anyons on 
the r~·er ami bclo,,· or at the of tribu ~a,·y streams such as tlw 
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Quesne l a nd Thompson. On other bars fo rmed by a ltern ate erosion and 
deposition by the stream tbc paystrcak may be only a fe w in eh cs to a fc" · 
feet thick and in m any case;; most of the gold may he fou nd in tbc upper 
fc" · inche;:; of the ba r or ba nk. As a rule there is litt le gold below extreme 
low water. In places wh ere coarse gold wn,s found or \\·here there arc 
numerous boulders t hi s may not apply . In places, for example, in the 
bed of t he river at and for some di t>taucc below Ql1csncl " ·here there is a 
small thickness of gravel overly ing soft , eas ily eroded bedrock, t here is 
likely to be little gold as the gravels shift down stream a nd any included 
gold is likcl~r to be ground fin e a nd eanied a \rny in freshets, to he deposited 
on bars or a long t he banks at bends. Coarse gold , ho11·cvcr, appears to 
haYe been found in places in bou ldcry ground bclo\\· water-level, fo r ex­
ample at the s ite of the old Beatty clrcclge 1~car Korth BclHI. D a \\·son haR 
pointed out1 that 

" From a point on lhe ri ver a few mile below Boston liar (or about 16 miles above 
Yale) to 1-li sco Flat, a shor t way below Lytton, a distance in all of about 25 miles, ri ch 
deposits of 'heavy' gold were worked. l<'a rther up t he river is a second run of 'heavy' gold , 
the lim its of " ·hich cannot now be so " ·ell defi ned, but which appea rs to have extended 
from a point about half-way between Lytto n and Foster bar, to so me little distance above 
Fountain. H ere nuggets of so me size were occasionally unearthed , :rnd t here " ·ere so me 
exceptionally ri<"h diggings. On the Thompson, t he vicinity of Xicoamcn, where the 
origina l go ld discovery occurred, ha ahnlys been 11otcd fo r ils 'coarne' go ld. " 

Some of the hctter known bars \\·ere Cameron , Emery, and TexaR 
bct11·ecn Hope and Yale; Sai lor, Niearagua, and Bm;ton bct\rccn Yale and 
L~·tton ; M ormon , F oster, Great F a lls, Lillooct, an d G'ppcr :\formon be­
t ween Lytton and Fountain ; H aske ll , Big, and Island between Fountain 
and Alexandria; British or Comi sh , F erguson or H.ich bet\reen Alexandria 
and Quesnel ; Long, 7 miles above Que.;ncl, an cl Spanish 13 miles ah oYe 
Quesnel. It is probable that some gold can still be re<"o,·crccl hy ha nd 
rnethoclfi of mining at t hese a nd other bars along FraRer and QucRncl 
ri,·crs, t hough only sm a ll returns a rc to be expected . 

T 11la111 cc n 

Placer mrnrng on Tulamcc n a nd Similkarneen riYcrs in south-ce ntral 
British Columbia h as bee n cauiccl on to some extent s ince J 885. There 
it> still C"onsiderccl to be some poss ibilities fo r mining on a small scale at 
favourab le placed a long t hese rivers and their tributaries. Th e area is a 
deeply eroded and heavily g lac iated plateau , hav ing a m aximum re lief of 
about 3,800 feet. Th e placer gold deposits, \rhich a lso ea rr)' small amount,; 
of platinum , a rc Plcistocenc an d H c<"ent in age . Th e origin al somee of 
the gold probably is qu artz vcinR C"utt ing a ,;cries of vo lcanic a nd sedi­
mc11 tar? rock s of Triassic ('?) age. ( 'o nsidcrablc testing of t he ground in 
the va lley bottoms a nd on the benches has been done in rece nt years to 
determine the va lue of the ' ound for cir, rlgin g or hyclraulicking, bu t t he re 
ha c been 110 very favoura · rcRults, 11, .. the pays treaks arc clisconti m1 ouR 
an cl the prc.~en cc in places · 11 ' 1 ilclcr,.; .nd boulder ela)' J" .,rs ~nini11g 
operations difficult . ::lome ' l favo t"·able places for 11 : m1mng are 
around and under boulders tl lt have ac 1 cl as natural riffl e 

1 Dawson, G :\f.: "The .\ l iner .... l \\"ca lth of Bri ti"h Colum' "'; GC'ol. Surv., Cnn~da, . .\11 . Rcpt., vol. III, 1>t. 
II, pt. ll, p. 28 (188\ll. 
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ALBEHTA 

Placer gold 'ms cli scovcrccl on North 8aska tche,rnn river in 1859 or 
1860, and mining has been carried on, chiefl y by hand methods bu t part ly 
by t he use of dredges, at interva ls clmrn to t he present t im e. Placer gold 
occms on oth er streams in Alberta, but th e main product ion has been 
from t he N orth Saskatchewa n. All the gold is fi ne a nd is founcl associated 
wi th coarse gravels on such bars a: arc uncovered at low wat er. There is 
no concen tration of gold on bedrock. The pay-gravels arc on!:-· a few 
inches to a fe w fee t thick and occur only on bars wh ere condi t ions are 
fayourahlc fo r the concentration of gold by altern ate cl cposition and 
erosion by stream action. In places the bars arc overlain by a eonsicler­
ablc thickn ess of barren a lluvium. Th e gold iR derived from sedimentary 
formations, of U pper Cretaceous or early T ertiary age , through whi ch th e 
valle)·s of th e streams have been eroded ; it has been rceoncc ntratc cl from 
ancient low-grade placers. This discovery, made by J. B. Tyrrell many 
years ago, pu t an encl to th e use less search for a posAiblc source of th e 
gold in the m ountai1rn to the wcfit . Th e gold extend s up the river from 
Edmon ton fo r about 50 miles or somewhat more, ancl dom 1stream nearly 
to Battleford , hu t the most procluetivc areas were in the stretch extending 
fo r].') or 20 miles ahow and below Edmon ton . Mining by hand meth ods 
on the bars ca n only be done in t he spring and ai1t umn wh en t he ' rnter is 
low. High wa ter , clue to the melt ing of snow in the m ountain s, occurs a. 
a rule in July. l\linin g with rockers was clone at a number of places a long 
the ri Yer in 193 1, bu t the return s a rc said to have been very fimall. 

Place r gold mining was carried on in Ch a udi erc HiYcr basin , 40 t o .'50 
miles sout .h cast of Quebec ci ty, chiefl y from 1870 to 1885. l-I)"draulic 
m in ing on ::\Iculc creek, a t ributary of l\Iill river fl o" ·ing into th e Cha udierc 
at Bca11 rcville, 'ms carried on in 1911 and 1912, but did not prove pro fi t ­
ab le. 'in cc 191 2 no mining operations of importance have bee n under­
taken. 

Th e placer gold dcpofi its eornprise post-Olacia l and pre-Glaeia l deposits, 
t he former occmrin g at or near the surface, t he latLcr being eoncealcd 
beneath glaeia l drift, and lying in mof't places a considerable distance 
be neath th e prese nt stream beds. The origin al source of the gold proba b!Y 
" ·as aurifc rous qu artz vein s cutt ing a series of extrusive igneous and sedi­
mentary rocks of Palmozoic age. 

The posRibilit ies of placer min ing in the area arc confined ma inly to 
the hmicd placers, which , ho" ·cvcr , arc diffi cul t to min e because of the 
overburden of barren gl acial drift, t he presence of large boulders in the 
drift, of quicksan d in places beneath the bou lder clay , and of the low 
gradients of the present Htrcam L hannels. 
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